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The  work  now  offered  to  the  public  aims  at  filling  a  vacant  place  in 
English  sanitary  literature,  namely,  that  of  a  book  of  reference  which,  in 
one  volume  of  convenient  size,  shall  contain  the  information  on  sanitary 
topics  at  present  only  to  be  gathered  from  the  perusal  of  many  separate 
and  distinct  treatises. 

It  is  not  intended  solely  and  entirely  for  any  particular  class.  Sani- 
tation is  imperial — it  concerns  every  living  unit  of  the  State,  and  is 
of  equal  value  to  all.  Therefore,  although  the  special  wants  of  the 
practical  hygienist — the  medical  officer  of  health  and  public  analyst — 
have  naturally  claimed  the  first  place,  and  received  the  attention  which 
their  importance  demands,  the  Author  has  throughout  endeavoured  to 
render  intelligible  to  non-professional  readers  also,  every  subject  suscep- 
tible of  such  treatment. 

At  the  outset,  the  task  he  proposed  to  himself  was  simply  an  adaptation 
for  English  readers  of  the  well-known  "  Dictionnaire  d'Hygi6ne  Publique " 
of  Professor  Ambroise  Tardieu;  and  the  kind  permission  of  the  veteran 
hygienist  had  been  obtained  to  translate  such  portions  of  his  great  work 
as  should  be  deemed  suitable  for  the  purpose.  But  tliis  plan  was  soon 
and  of  necessity  abandoned,  both  on  account  of  the  exclusively  French 
character  of  the  work,  and  of  the  rapid  strides  made  by  sanitary  science 
since  the  publication  of  its  last  edition.  None  the  less,  however,  does 
the  Author  feel  it  incumbent  on  him  to  acknowledge  the  dictionary  of 
Professor  Tardieu  as  the  basis  of  his  own,  and  as  a  great  assistance  to 
Li'm  in  the  execution  of  the  work. 
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Other  valuable  works  to  wliich  the  author  is  indebt^jd  are — 

The  works  of  Glen,  Lumley,  and  Chambers  on  Sanitary  Legislation. 

The  works  of  Bailey  Denton,  Eassie,  Latham,  and  Rankine  on  Sanitary 
Engineering. 

The  works  of  Parkes  and  Gordon  on  Military  Hygiene. 

The  works  of  Acton,  Aitken,  Allen,  Atcherley,  William  Budd,  Chevallier, 
Cooley,  Corfield,  Guy,  Hassall,  Sir  William  Jenner,  Letheby,  Liebig,  Mac- 
namara.  Miller,  Murchison,  Normandy,  Pereira,  Parkes,  Pavy,  Pettenkofer, 
De  Pietra-Santa,  Rumsey,  Angus  Smith,  Edward  Smith,  Ldon  Soubeiran, 
Taylor,  Sir  Henry  Thompson,  Ure,  WankljTi,  and  Wilson,  on  various 
subjects  connected  with  Hygiene. 

The  Author's  thanks  are  especially  due  to  Dr.  Angus  Smith,  the  late  Dr. 
Edward  Smith,  Mr.  Atcherley,  Mr.  Bailey  Denton,  Messrs.  Sutherland  and 
Gal  ton,  Mr.  James  Lewis,  and  Mr.  Edward  Stanford,  for  permission  to  use 
extracts  or  diagrams,  and  to  Dr.  Slade  King  of  Ilfracombe  for  preparing  a 
list  of  errata. 

A  special  feature  of  the  present  work  is  that  it  contains,  in  a  form 
admitting  of  easy  and  rapid  reference,  the  whole  of  the  Public  Health  Act, 
1875,  as  well  as  sections  and  portions  of  other  sanitary  statutes,  without 
alteration  or  abridgement,  save  in  a  few  unimportant  instances. 

Those  who  have  to  consult  the  Sanitary  Acts,  and  know  how  difficult  it 
frequently  is  to  find  any  particular  section,  will,  it  is  hoped,  appreciate 
this  arrangement. 

The  value  of  an  undertaking  of  this  kind  must  always  be  in  exact 
proportion  to  its  accuracy  and  completeness ;  and  bearing  these  conditions  in 
mind,  the  Author  has  spared  no  pains  to  fulfil  both  of  them  to  the  best  of  his 
ability.  He  ventures  to  hope  that,  whatever  may  be  the  shortcomings  of 
his  work  in  other  respects,  it  will  at  least  prove  a  useful  one,  and  as  such 
find  a  place  on  the  library  shelves  of  those  interested  in  sanitary  progress. 


Barnstaple, 

February  187C. 
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AlMtMr— Abatbui*  are  pnbliB  ilaiigLtar- 
bmuea  eitabliibed  in  Continental  uid  othec 
Xtrwna.    The  lubjwt  i*  full?  couidered  nnder 


—  Penanal  demalinen  ia  one 
ft  the  moat  importjuit  hkbita  to  inaolckte 
«•  >  people.  It  cannot  be,  boweTer,  loat 
ngbt  at.  tlut  in  ordet  to  introduce  tmong 
Xht  pmrn-  oIuks  babita  of  deaolineu,  A 
|ileiili[id  nter-inpiilj  end  thttp  bethe  in 
nquBt*.  The  ajHounf  u  well  ■■  the  nature 
of  tht  mter-nipply  ibonld  be  inqnirad  into 
br  tnrj  medicel  officer  of  health.  The 
h^j  ihonia  be  waihed  all  over  enrr  mom- 
ing  liih  tither  cold  ot  Inkowarm  water 
>dJ  nap.  Thii  cuitom  la  more  neceuary 
for  ■orlmen  emptojed  in  laboiioui  and 
diitr  MCDpationi  tbao  for  men  of  ledentu? 
llva;  bsl  all  people  peraplre,  and  from  every 
dnp  d  penpirmtioo  the  water  evaporatea 
mf ,  ud  learea  a  tnee  of  lolid  matter  on 
ud  inoiid  the  iweat-porea.       If  thi«  lolid 

DUTilnaiige  the  health.  It  ii  then  well  to 
naaDbcr  (hat  dirt  on  the  ■kin  doet  not 
ilnjii  come  directly  from  vitboat,  but  alio 
fno  >!lliin.  Cold  ablation,  that  baa  been  ao 
iDdiurimisatelT  recommeudad,  ia  not  half  lo 
tfiaciLKU  or  ao  aafe  ai  lukowann.  The  Oer- 
rou  uriita,  atrui^k  with  the  preTalence  of 
itJteu  in  England,  aacrike  it  to  our  habit 
U  vuhing  the  head  and  eui  each  monuDg 


AMatUttm  -  'Wormwood— Th  e  flower- 
at  bob  of  ArtetKuia  AbtintkiuM ;  nat. 
cnbr  OimpoiUa:  indigCDoiu,  growing  in 
Aicbli  and  monntainoni  placet  It  occnia 
iabuiUce  of  the  dried  heibi,  haring  a  lilky 
Mck,  diaagreeable  odour,  and  intenaely 
Uiier  t*iM.  The  plant  jielda  ita  hittemeia 
to  nier  and  apirit,  and  ooiitami  a  volatile 
<&,  fRCfi  in  eoloor,  with  the  odour  of  the 
fiul:  alio  a  bitter  extract  yielding  abtiv- 
ttiw  (CiJlaOil  and  abainic  acid.    The  abun- 


'  thine  ii  the  bitter  priaciple.  It  ia  omitted  now 
from  the  Britiah  Fhnimacopceia,  and  iti  place 
occupied  by  the  actiTs  principle  aantonine. 

Abainthe  ia  the  name  given  to  an  intoxi- 
cating drink  uaed  largely  by  all  daaaea  of 
Booietyon  the  CoDtineut.  An  analyaia  recentlj 
made  at  the  Oanttrvatoirt  dti  Aril  ahowi 
that  abnuthe  now  containi  a  large  quantity 
of  antimony,  a  poiion  which  cannot  fail  to  add 
largely  to  the  irritant  effecta  neceiaarily  pro- 
duced OD  the  alimentary  canal  and  liver  by 
comtaat  doiei  of  *  concentrated  alcoholic 
liquid.  And  we  have  recently  received  the  re- 
aulta  of  aomeeiperimentamadebyM.  MagnaQ 
of  Paria.  By  means  of  lucceaaive  diittUatiooi 
he  baa  beeii  able  to  iwlate  variona  pmducta — 
(1)  a  blue  oil  1  (2}  a  yellowiab  oil ;  [3)  an  oxygen- 
ated product.  There  waa  beaidea  a  yellowiih 
reaidue  left  in  the  glaai.  Theae  varioui  aub- 
atancea  were  tried  on  animala ;  tengrammaiof 
the  yellow  aediment  given  to  a  amall  dog  pro- 
duced no  effect ;  thirty  centigrammea  (nbont 
five  gnioa)  of  the  bine  oil  produced  from  eight 
to  ten  epileptiform  attacka.  The  oxygenated 
product  proved,  however,  the  moat  power- 
ful toxic  agent.  Fifteen  eentigramniei  of  it, 
injected  into  the  veini  of  a  large  dag,  cauaed 
the  moat  violent  epileptic  attacka,  which  fol- 
Inwed  in  rapid  aucceaiion,  and  ended  in  death. 
There  waa  an  extraoidinary  rlae  of  tempera- 
ture, from  39°  Centigrade  (o  IV,  aud  the  pott 
morttBt  ahowed  Tarioua  apopleetio  centrei. 
Dr.  Decaiane  regarda  the  terrible  evil  of  thia 
almoat  univerni  abiinthe-drinkiag  ti  tha 
greateat  uational  calamity  that  haa  ever  be- 
fallen France,  and  bai  made  an  eloqueut 
appead  to  the  OovamniaDt  to  atrike  at  once 
a  deciaiva  blow  at  the  trade  in  thia  liqueur. 
Originally  the  only  important  ingredient  in 
ita  compoaitiuQ  beaidea  alcohol  waa  the  eaieii- 
tial  oil  of  abaintbium,  or  wormwood;  aud 
though  thia  without  doubt  added  aometbing 
to  the  miachiavDua  eSecta  of  the  liquor,  it 
would  be  impoaaible  to  trace  to  it.  or  to  the 
other  comparatively  trivial  ingredienta,  the 
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more  Berions  of  the  special  molts  which  are 
now  obseired  to  oocor  to  ▼iotims  of  absinthe, 
though  the  habitual  drinking  even  in  small 
doees  of  ffood  absinthe,  is  believed  by  Dr. 
Decaisne  sooner  or  later  to  produce  dis- 
orders in  the  human  economy.  Now,  yarious 
deleterious  substances  are  added,  the  most 
important  of  these  being  antimony.  As  at 
present  constituted,  therefore,  and  especially 
when  drunk  in  the  disastrous  excess  now  com- 
mon in  Parii,  and  taken,  as  it  frequently  is, 
on  an  empty  stomach,  absinthe  forms  a  chronic 
poison  of  almost  unequalled  virulence,  both 
as  an  irritant  to  the  stomach  and  bowels,  and 
also  as  a  destroyer  of  the  nervous  system. 
The  effect  of  absinthe  is  to  produce  a  super- 
abundant activity  of  the  brain,  a  cerebral  ex- 
citement which  at  first  is  agreeable;  intoxi- 
cation comes  on  rapidly;  the  head  swims, 
and  the  effect  produced  is  nearly  the  same  as 
that  of  poisoning  by  a  narcotic,  which  cer- 
tainly does  not  occur  with  an  equal  dose  of 
brandy.  With  the  absinthe-drinker,  as  with 
the  opium-eater,  the  excitement  the  spirit  pro- 
duces diminishes  daily  in  intensity.  Each 
day  he  is  obliged  to  augment  the  dose  in  order 
to  bring  himself  up  to  the  right  pitch.  The 
diseases  brought  on  by  the  excessive  drinking 
of  ardent  spirits  are  produced  with  greater 
rapidity  by  the  use  of  absinthe. 

The  amount  of  absinthe  consumed  in  Lon- 
don has  during  the  last  few  years  been  enor- 
mously on  the  increase. 

Aoama  Farina,  or    Flour -BOate— 

This  insect  is  found  only  in  damaged  flour, 
and  is  more  frequently  met  with  in  the  flour 
of  the  LeguminoiCB  than  that  of  Oramintm.  A 
single  acarus  may  occasionally  be  found  in 
good  flour;  but  even  one  should  be  looked  on 
with  suspicion,  and  the  flour  should  be  after- 
wards frequently  examined  to  see  if  they  are 
increasing.  It  differs  considerably  in  struc- 
ture from  the  Acanu  aacchari. 

Aoarufl  Baooharl,  or  8agar-BCte— 

Found  in  nearly  all  the  brown  sugars  of 
commerce,  and  is  in  size  so  considerable 
that  it  is  plainly  visible  to  the  unaided  sight. 
It  may  always  be  detected  by  the  following 
proceeding:  Two  or  three  drachms  or  tea- 
spoonfuls  of  sugar  should  be  dissolved  in  a 
large  wine-glara  of  tepid  water,  and  the  solu- 
tion allowed  to  remain  at  rest  for  an  hour  or 
so ;  at  the  end  of  that  time  the  acari  will  be 
found,  some  on  the  surface  of  the  liquid,  some 
adhering  to  the  sides  of  the  glass,  and  others 
at  the  bottom,  mixed  up  with  the  copious  and 
dark  sediment  formed  of  fragments  of  cane, 
woody  fibre,  grit,  dirt,  and  starch  granules, 
which  usually  subside  on  the  solution  of  even 
a  small  quantity  of  sugar  in  hot  water.    The 


Aearui  tacehari,  when  first  hatched,  is  scarcely 
visible,  and  first  appears  as  a  rounded  body  or 
egg.  This  becomes  elongated  and  cylindrical, 
until  it  is  about  twice  as  long  as  broad.  After 
a  time  the  legs  and  proboscis  begin  to  protrude. 
The  body  is  partially  covered  by  setsB,  and  the 
feet  terminate  in  hooks.  In  its  perfect  state  ita 
structure  is  as  follows :  The  body  is  oval,  or 
rather  somewhat  ovate,  being  broader  behind 
than  before.  From  its  posterior  part  four  long 
and  stiff  bristles  proceed,  two  together  on 
each  side,  and  some  eight  or  ten  smaller  ones 
are  arranged  nearly  at  equal  distances  around 
the  circumference  of  the  body.  From  the  an> 
tenor  part  a  proboscis  of  complex  organisation 
proceeds,  and  from  its  inferior  surface  eight 
logs*  jointed  and  furnished  with  spines  or  haira 
at  each  articulation.  The  spine  which  issues 
from  the  last  joint  but  one  of  each  leg  is  very 
long,  and  extends  much  beyond  the  termina- 
tion of  the  leg  itself.  In  most  samples  of 
sugar  the  acari  may  be  seen  of  all  sizes,  that 
is,  in  all  stages  of  their  growth,  and  in  every 
condition.  In  sixty-nine  out  of  seventy-two 
samples  of  sugar  examined  by  Dr.  Hassall 
sugar  acari  were  found. 

Aoams  Biro— Aoams  DomestlonsY 
or  Cheefle-BQte — A  very  small  insect, 
scarcely  perceptible  without  the  aid  of  the 
microscope,  found  in  decayed  cheese ;  in  fact, 
the  dry  and  powdery  parts  of  cheese  con- 
sist almost  entirely  of  these  acari  and  their 
eggs,  in  different  stages  of  development.    The 
eggs  of  this  insect  are  hatched  in  about  eight 
days.    The  Acanu  tiro  is  furnished  with  a 
peculiar   elongation  of   the   snout,  formins^ 
strong-cutting,  dart-shaped  mandibles,  which 
it  has  the  power  of  advancing  separately  or 
together.     They  appear  to  be  able  to  retain 
life  for  a  lengthened  period  though  deprived 
of  food.     Leewenhoek  informs  us  that  one 
lived  for  eleven  weeks  gummed  on  ita  back  to 
the  point  of  a  needle.    When  kept  without 
food,  it  is  no  uncommon  sight  to  see  them 
killing  and  devouring  each  other.    Cheese  it 
rapidly  destroyed  by  them  ;  they  crumble  it 
into  minute  pieces,  and  emit  a  liquid  sub- 
stance which  causes  the  decayed  parts  to 
spread  speedily.    Exposure  to  a  strong  heat 
quickly  kills  them,  or  plunging  the  cheese  in 
whisky  will  have  the  same  effect. 

Aoeilo  A^d—See  Acid,  Acetic. 

Aold  —  The  popular  everyday  significa- 
tion of  this  word  means  anything  which  is 
sour  to  the  taste.  Scientifically  speaking, 
acids  are  definite  chemical  compounds,  which 
unite  with  alkalies,  form  bases,  and  redden 
vegetable  blues.  They  are  now  generally 
considered   salts   of    hydrogen;    thus,   aul- 
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phvrie  mad  (H,80«),  hydrochloric  add  (HC1>, 
Bitric  ftcid  (HNO>),  are  called  reipeetively 
tlie  sulphate,  the  chloride,  and  the  nitrate  of 
hydrogen.  In  a  pabUc-health  aense  they  are 
chiefly  interesting  as  heing  emanated  in  the 
pgocees  of  rarious  manufactures,  and  then 
acting  injuriously  both  on  vegetation  and  man. 

this,  most  of  the  more  common  ones 
to  a  degree  disinfectants,  and  many  of 
them  have  been,  by  accident  or  design,  used 
as  poisons. 

Tlie  gases  erolved  from  manufactures  of 
alkali  used  to  contain  so  large  a  proportion 
cf  hydrochloric  acid,  that  it  had  a  most 
iBJurioiu  effect  on  the  yegetation  of  the 
sanounding  district;  so  much  so,  that  an 
Act  was  passed  for  the  more  effectual 
eondensation  of  such  gas  in  alkali-works 
(96  Ic  27  Viet  c  124).  This  Act,  in  the 
flrat  instance,  was  continued  to  the  1st  of 
July  1868 ;  but  by  31  Ie  32  Vict.  c.  36.  s.  1, 
H  has  been  continued  without  limitation  to 
time.  A  section  of  the  Act  provides  for  the 
appointment  of  an  inspector  cl  such  works  by 
the  Board  of  Trade.  {See  Alkau  Act.)  Now 
this  add  is  so  effectually  condensed  that  the  air 
emitted  from  the  flues  hardly  makes  a  boIu- 
taoa  of  nitrate  of  silver  turbid.  The  fumes 
hydrochloric,    sulphuric,    sulphurous, 

and  nitrous  acids  are  quite  irrespir- 
if  attempts  are  made  to  inhale  them 

undiluted  form.     Diluted  well  with 

in  some  processes  for  making  steel, 
they  appear  to  irritate  the  lungs  greatly,  and 
have  been  said  to  cause  pneumonia,  bronchitis, 
and  phthisical  ulcerations  of  the  tissue  of 
the  lungs.  Amongst  bleachers,  and  various 
wurkeis  in  wool,  bronchitis  prevails,  and  the 
men  look  sallow  and  anaemic  This  effect  has 
been  ascribed  to  the    sulphurous  acid  dis- 
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The  effect  of  adds  on  vegetation  is  a  sub- 
ject of  practical  importance,  especially  in  rela- 
tioii  to  the  question  as  to  whether  a  maoufac- 
tery  is  properly  condensing  its  gases,  or  whether 
it  is  not  injuring  the  surrounding  country. 
The  distance  at  which  an  acid-emittiDg  manu- 
factory has  been  found  to  injure  vegetation  is 
about   2187  yards;    prevailing   winds  may, 
however,  carry  the  vapours  farther  than  this 
in  particular  directions ;  slight  undulations  in 
the  ground,  hedges,  waUs,  belts  of  trees,  and 
linular  obstacles,  modify  and  obviate  the  ac- 
tion in  such  a  manner  as  to  lead  to  the  con- 
dnnon  that  the  gas  does  not  mix  uuifomily 
vith  the  air,  but  !■  absorbed  in  small  globules 
cf  water,  which  are  thrown  forward  by  cur- 
iCDti  of  wind  or  air,  aod  are  driven  over  any 
vsll  or  interruption  to  a  distance  in  a  curve 
from  the  top.~(ANGUS  Smith.)    Rain  washes 
add  gases  down  to  the  earth  quickly ;  so  that. 


though  the  local  action  is  more  severe,  it  is 
less  extended. 

The  effect  of  acids  on  the  vegetation  is  to  be 
judged  of  by  the  general  appearance  of  the 
plants,  shrubs,  and  trees  in  the  vicinity.  The 
sources  of  error  in  this  investigation  are 
numerous,  and  are  more  especially  due  to  the 
fact  that  dry  cold  winds,  fungi,  and  insects, 
produce  many  spots  and  changes  in  leaves  and 
plants  similar  to  those  from  corrorive  vapours. 
Adds  shrivel  and  curl  up  the  leaves,  but  do 
not,  like  winds,  break  the  stalks,  and  render 
them  ragged.  The  coloured  spots  on  the 
leaves  may  be  tested  with  litmus  paper ;  but 
care  must  be  exercised  and  careful  compari- 
sons instituted  between  the  same  leaves  from 
healthy  plants.  Dr.  A.  Smith  says,  indeed, 
that  many  plants  contain  chlorides,  even  on  the 
surfaces  of  the  leaves,  at  a  great  distance  from 
alkali-works.  Mr.  Rothwell  affirms  that  in 
fields  exposed  to  acid  vapours,  handfuls  of 
dead  grass  may  be  pulled  up  in  the  spring, 
smelling  strongly  of  the  vapour,  and  that  trees, 
under  similar  influences,  become  bark-bound. 
Dr.  A.  Smith  gives,  in  his  work  on  '*  Air  and 
Rain,**  the  following  list  of  trees,  in  the  order 
in  which  they  are  affected,  on  Mr.  Rothwell^s 
authority : — 


Forett  Trees, 

Fruit  Trees. 

1.  Larch. 

1.  Damson. 

2.  Spruce  fir. 

2.  Greengage, 

8.  Scotch  fir. 

3.  Halewooil  plum. 

4.  Black  Italian  poplar. 

4.  Jacob  plum. 

5.  Lombardj  poplar. 

6.  Pears. 

6.  Ash. 

6.  Apples. 

7.  Oak. 

7.  Ciierries. 

8.  Elm. 

9.  Birch. 

10.  Alder. 

11.  Sycamore. 

Shrubi,  Evergreens,  and 

Farm  Crops. 

Wild  Flantt. 

1.  British  laurels. 

1.  Potatoes. 

2.  Portugal  laurels. 

2.  Mangel. 

3.  A  uciUta  Japoniea. 

3.  White  clorer  and 

4.  Barberry  evergreen. 

rhubarb. 

6.  HazeL 

4.  Bed  clorer. 

0.  Guelder  rose. 

6.  Trefoil. 

7.  Sloe  thorn. 

«.  Rye-grass. 
7.  Wheat. 

8.  Hawthorn. 

9.  Raspberries. 

8.  Oats. 

10.  Gooseberries. 

9.  Barley. 

11.  Blackberries. 

10.  Common  turnips. 

12.  Gorse. 

11.  Swedes. 

13.  HoUies. 

As  well  as  a 

Second  list  of  plants  affeded  by  noxious  vapours, 
mixing  the  classes  according  to  the  ^ects  produced 
on  each:— 

L 

Fern,  only  in  the  summer. 

Scotch  flrs,  spruce,  and  lurches,  a  little  in  winter. 
Clover,  wh.  &  red,  receives  damage  in  winter  to  roots. 
Trefoil, 
Rye-grass, 
Poplars, 
Hawthorn, 
I  Potatoes, 
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Ai  DiMinfectanU.—An  the  minenl  add*  ue 
tKiwarful  if  poured  upoo  putrid  matter,  bec&UM 
they  dentroy  it ;  but  they  are  hardly  iuitable 
for  common  aae,  on  secouut  of  their  irritiiting 
n&taie  to  nao.  In  1773  GaytOD  Horreau 
wrote  a  large  tolatne  recotom ending  muriatia 
acid  ai  a  diiiafectant,  and  Dr.  Carmichael 
Smith  UHd  nitrous  acid  at  Tt'inclieiter  in 
1780.  Sulphuroui  acid  ii  of  real  value,  aod 
bai  been  uied  from  the  moit  ancient  timea  ai 
■  diiinfectantuid  fumiBatoi'.  [See  Sdlfhuh.) 
Of  the  organic  acide,  vinegar,  or  impure  acetic  ! 
acid,  >tUl  deierredlj  retoini  lome  repute  nt  a  ' 
diainfectant ;  ;et  it  ii  only  a  veiik  agent,  at 
all  eveota  n  poor  protection  against  the  germi 
of  diieaae,  for  in  vinegar  itaelf  infaiom  and 
Tegatable  organiima  develop.  Heat  atink*  are 
in  all  pmb<kbi]it]r  compound  ammaniAi,  at  bU 
evcnti  the  odoroua  gaiea  of  thii  nature  uauallj 
have  an  alkaline  reaction ;  therefore  vinegar 
or  ether  acid  fumes  probably  neutraliie  them. 
The  moit  valuablo  of  the  acid  ditiofectanta  are, 
liowever,  carbolic  and  tar  acids. 

The  acida  that  have  been  used  aecidentally 
or  deaignedly  as  poisona  are  sulphuric,  hy- 
drochlorie,  nitric,  arsenic,  and  phosphoric 
among  the  mineral ;  oralis,  meconie,  priusic, 
and  a  few  other*,  among  the  orgtmic  acida. 
The  most  important  of  iheie  will  be  con- 
lidered  under  their  rGSjiective  heeds. 

The  antidotes  for  poiioning  by  the  mineral 
adds   are  ehalk,    magneaia,  white  of   egg, 

Aold,    AlwUo  — (RC,H,0,|-Sp.   gr. 

1-0G3.— This  acid  derivce  its  name  from 
afftvnij  vinegar,  Tt  eiista  natorally  in  the  sap 
of  the  oak,  and  in  other  plants.  It  is  usually 
obtained  from  the  destructive  distillation  of 
wood,  or  from  the  oxidation  of  alcohoL  {Stt 
ViNMOAB.)  The  tad  ii  often  adulterated  with 
>  mJpliima  aoid  tnd  lead— 
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the  latter  to  mcb  an  extent  m  aometimei  to 
be  poisonous.  The  amount  of  acetio  acid  may 
be  estimated  by  addinuiri/,  and  the  lead  de- 
tected by  passing  a  stream  of  sulphuretted 
hydrogen  through  it. 

Theaoidin  its  concentrated  form  is  *  pouon, 
but  case*  of  this  kind  of  poisoning  are  mre ; 
the  treatment  would  be  the  same  as  for  the 
acids  genenlly.  (SkAciDS.)  It  is  a  valuable 
antiseptic,  and  is  nted  in  pickling  and  pre- 
serring  animal  and  vegetable  subatancei  and 
anatomical  prepustioos  ;  it  is  alio  much  em- 
ployed in  the  arts,  manufacture*,  and  (or 
medicinal  and  other  purpoee*. 

AoldtBeaioIo— (EC,H,0,)  — This  add 
is  usually  obtained  by  suhliming  it  from 
gum  benioin;  occasionally  by  dissolving  it 
□ut  from  the  gum  by  mean*  of  an  alkaline 
liquid.  Its  principal  adulterations  are — hip- 
puric  acid,  detected  by  its  diminished  (olu- 
bility  in  water  (1  pnrt  of  pure  benioia  acid  i* 
soluble  in  300  of  watei).  by  its  exhaling  the 
odour  Slit  of  the  toDqain  bean,  and  then  of 
prussic  acid  ;  succinic  acid,  recognised  by  the 
solubility  being  increased;  sugar,  detected 
by  the  odour  of  canunel,  and  the  black  and 
carbonaceous  residue — while  pore  beoaoicacid 
lublimes.  Camphor  and  spermaceti  are  alwi 
used,  and  may  be  detected  by  the  odour,  and 
other  well-known  properties. 

Add,  CafiUo— According  to  Ylaanderen 
and  Mulder,  the  formula  for  this  acid  ia 
C,4H,Or.  It  is  an  astringent  principle  ob- 
tained from  coffee.  The  dry  berry  contain* 
about  5  par  cent,  of  it. 

Aold,  CMnpboiio  — {H,C,oH,,0,)  — 
Obtained  from  the  oxidation  of  camphor  by 
nitric  acid.     Set  Caufuos, 

Aotd,  CM-bolio  (PhMiio  Aotd),  (Pha- 
oylio  Add)  — (nC.H,0.)-Sp.  gr.  of 
Uquid,  1-0G5-,  fusing. point  about  95*  F. 
(35°  C.) ;  boiling-point,  3G!1°  (IST  C.)  Tliii 
substance,  when  pure,  i*  in  crystals  in  the 
form  of  long,  cotourlesa  needles.  It  is 
obtained  from  conl  -  tar.  The  commercial 
acid  is,  roughly  speaking,  of  two  kinds  ;  one 
a  cheap  liquid,  varying  from  a  light'brown 
to  a  very  dark,  almost  black,  liquid ;  and  Cal- 
vert's carbolic  acid,  which  is  in  beautiful  white 
crystals,  and  is  used  for  medicinal  and  other 
purposes. 

i*rupfr(i«.— The  ctystala,  whpn  pure,  Bra 
white ;  but  in  keeping  frequently  become  pink, 
rose,  or  crimson.  It  has  a  powerful  tarry 
odour,  and  a  very  small  quantity  of  water 
serves  for  its  liquefaction.  The  crystals  are 
very  sparingly  diuolved  in  water,  but  they 
,  are  freely  solable  in  tlcohol,  exetic  acid,  and 
1  eOuT.      'Wlttk  ^laiea  flbo   vn^  lunna   ^Bim,> 


■M*  or  eutwlktst  —  t.g.,  nrbolftte*  of  lime, 
poUih,  kd. 

A  ilip  of  dckl  moutened  with  otrbolia  acid, 
and  thcD  dipfwd  into  bTdnxhlDTu  or  nitric 
acid,  tnnu  in  dijing  to  ■  bins  oolonr. 

A  drop  of  the  add  Imm  a  gTtaiy  itain  on 
paper,  irhich  ii,  howeTCr,  trannsnt.  Soln- 
tkna  of  the  acid  do  not  redden  litmui  paper. 

T\i9  molt  important  propertiei  of  carbolic  acid 
an  ita  diainfectant  and  antiwptiB  powen.  Of 
late  jean  it  ha*  taken  it*  po*ition  in  popniar 
aMimatioo  a*  the  beat  practical  deodoriaar  and 
disofectaat  for  drain*,  patreffing  matter,  kc 
ftc.  ;  and  aj  a  preventive  of  diaeaaeit  ha*  been 
placed  in  nearly  all  the  nrinali  and  vater- 
eloiet*  of  railway  itatian*,  in  the  hoapilali, 
harracka,  and  other  pablic  placM  in  the  king- 
dom.  It  ia  inrariablj  nied  in  alL  kindi  of 
coataciona  diieaaea  to  dinnfect  the  excreta, 
and  in  a  diluted  form  i*  frequently  applied 
direct  to  the  bodiee  of  person*  *ufFering  from 
•mallpoi,  (carlet  ferer,  kc 

KoT  ha*  it*  D*e  been  confined  to  thlt  ooontrj. 
In  Franca,  M.  Derergis  haa  warmly  aapported 
it,  and  dcclired  it  to  be  the  beat  diainfectant 
kaava.  He  baa  employed  it  laccsBfuUy  in 
pniilyini  the  Uorsne.  Tbi*  i*  dona  by  a  cod- 
tinnmu  atream  of  carbolited  water,  containing 
1  xt  the  acid  to  4000  part*  of  water. 

That  it  i*  eitremely  valuable  far  theie 
terenLl  parpoK*  it  it  iiapoaaibla  to  doubt ; 
that  it  L<  icperior  to  erery  other  diainfectant, 
ai  HHsc  hare  auerted,  may  well  be  qaeatiooed. 
Oae  ol  the  gnreit  objection*  ii  ita  poi*ODoa* 
rbincter.  It  i*  obriou*  that  it  i*  niuafe  to 
dnedl  uid  latarate  all  lorta  of  placaa  with 
lach  u  tctire  poiaon  aa  carbolic  add. 

IlceituDly  doe*  not  Jeatroj  when  in  adilnts 
lom  tniT  farm  of  contagion.  Dr.  H.  J.  Von 
&Blnm,  in  the  "  Horandachritt  Toor  Natuur- 
MteuchippeD,''  itatea  that  atmoapheric  air,  to 
wUdi  the  rapour  of  carbolic  acid  haa  been 
■ddad,  doe*  not  hinder  the  derelopment  of 
kmcrginiim*  in  water  with  haj  in  milk  or 
uiiw;  Experiment*  bare  aUo  been  nude  with 
tit  Btnrated  with  carbolic  acid  on  Taccine 
tjapli,  which  haa,  after  expoiure  to  thi*  agent 
for  aiin*  time,  itill  preferred  it*  activity. 
Hb  ({te**  with  Pettenkofer'i  obaerration,' 
Uitcarbulie  acid  preaarre*  inert  ferment  cell*. 
Inl  they  renme  their  actirity  opon  with- 
dnwil  from  iti  influence.  In  fact,  it*  real 
KtioD  appear!  to  be  very  aimilar  to  that  of 
fnat  oaXi,  the  labatancea  are  preaerved  aa  if 
faoaen.  On  thi*  account  it  inn*t  be  looked 
ipoQ  with  *u*pkcion  aa  a  diainfectant  when 
aay aatagiona  germ*  are  to  be  dealt  with; 
it  may  fix  them  for  *  time,  bat  doe*  it  deatroy 
U<m  !    On  the  other  hand,  a*  an  aotiaeptia  ' 

•.iOtaitlm  teOaaf,  ftb.  4,  IStA 
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i*  of  ineatimable  ralne.  Hr.  Crooke*  inveati- 
lated  it  with  great  indnitry,  and  found  that  a 
■olution  of  1  per  cent.  pre*erved  meat,  akin, 
^t,  and  other  mbataneei  if  *teeped  in  the 
■olution  and  then  dried  {  it  alio  atopped  fer- 
mentation, and  deitroyed  gnata,  beetlea,  cater- 
pillan,  mite*,  fiih,  and  infu*oria. 

Angiu  Smith  bai  recommended  it  for  the 

diaiafection  of  aewera.     H'Dougall  haa  u*ed  a 

mixture  of  tar  oil  and  lima  for  thi*  purpoaa  in 

Carliale ;  and  in  Leipzig  a  mixture  of  chloride 

of  magneeinm,  lime,  and  tar  ha*  been  tried, 

ud  found  of  aome  practical  value.     The  two 

principal  carbolic  acid  powder*  in  uae  here  far 

rarioua  purpoiea   are   M'Dougall'a  and  Cal- 

irerf*. 

U'Dongall'*  powder  ia  composed  of — 

O*rbol*t«  orilme,        ....       13 

Sulphjia  or  macncaia,         .       .       .       W 


Ctdvert'*  powder  eonaiat*  of  carbolic  acid 
(20  to  30  per  cent.),  alumina,  am!  lilica. 

These  powder*  may  be  apriukled  about  a 
room,  ailded  to  sewage,  or  diffused  in  water, 
and  applied  in  lolution. 

In  disinfecting  cholera  or  typhoid  sloob, 
very  itrong  *olution*  ihoDld  be  u*ed.  Srt 
DlBlHTRCTANTB. 

One  part  diaaolved  in  100  of  olive  oil  or  gly- 
cerine i*  a  good  appUcation  to  make  to  tba 
bodies  of  patient*  auSering  from  amallpox, 
acarlet  fever,  or  other  diieuse  in  which  cells 
or  gemu  are  auppoaed  to  be  thrown  off. 

It  is  used  ai  a  medicine  both  topically  and 
internally— to[HCDlIy,  as  an  application  to  the 
akin  in  the  atrong  form  aa  an  escluiratio ;  and 
diluted,  aa  a  lotion  to  all  kinda  of  foul  sores, 
skin  disease*,  kc. 

Internally  it  cloaely  resembles  creosote  in 
ita  action,  allays  vomiting,  and  is  aaid  to  be 
nsefnl  in  diabetes. 

During  the  prevalence  of  the  cattle  plague 

The  appendix  to  the  Royal  CommiDionera 
Report  on  the  Cattle  Flague  contains  the  fol- 


o  the  principle*  laid  d 


I,  (he  air 


/  ac/d  10  100  or  water,  c 
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pUee  tmellt  strongly  of  the  Mid.  Only  a  tew  fums 
hare  been  treated  in  this  way,  so  far  as  I  know,  but 
in  each  it  has  been  soocessfoL  It  may  be  well  to 
gire  the  cattle  a  little  of  the  weak  solution  of  carbolic 
acid,  but  this  has  not  been  so  fully  tried  as  the  exter- 
nal use.  The  washing  of  the  mouth  and  entire  ani- 
mal with  the  weak  solution  may  be  attended  with 
good  results,  especially  in  the  early  stage  of  disease ; 
but  I  know  nothing  of  cure,  and  speak  only  hope- 
Ailly  of  prerention.  The  animals  seem  to  hare  an 
instinct  for  disinfection,  and  lick  substances  touched 
with  this  acid.  They  must  not  be  allowed  to  drink 
it,  as  when  strong,  as  already  said,  it  blisters  the 
skin,  and  especially  the  mouth  and  tongue. 

Mr.  Crookes  gives  the  results  of  hia  ex- 
periences as  follows : — 

It  appeared  erident  that  If  harm  were  to  follow 
the  injection  of  carbolic  acid,  the  mlschierous  effect 
would  be  immediate ;  but  that  if  the  fluid  could  pass 
through  the  heart  without  exerting  its  paralysing 
action  on  that  organ,  and  could  get  into  the  circula- 
tion, no  present  ill  effects  need  be  anticipated.  I 
therefore  determined  to  push  these  experiments  as 
far  as  possible,  increasing  the  quantity  of  carbolic 
acid  until  it  produced  a  fatal  result.  The  next  opera- 
tion was  on  cow  No.  11,  in  which  8  ounces  of  solo- 
tion  (containing  62^  grains  of  pure  carbolic  acid) 
were  very  slowly  injected :  no  bad  effect  followed. 
Increasing  the  dose,  cow  No.  12  had  ii\Jected  into  her 
Tein  4^  ounces  of  scAution  (equal  to  78{  grains  of  car- 
bolic acid) ;  this  also  was  followed  by  no  immediate 
ill  effect.  Cow  No.  13  was  then  treated  with  6  ounces 
of  solution  (containing  105  grains  of  pure  carbolic 
acid),  in  two  portions  of  8  ounces  each,  five  minutes' 
intenral  elapsing  between  each  injection.  The  first 
8  ounces  produced  a  slight  trembling,  but  not  so 
severe  as  in  the  case  of  cow  No.  10,  as  she  seemed 
better  in  a  few  minutes.  The  second  dose  of  3  ounces 
was  ii^jected.  This  proved  too  much,  or  was  pumped 
in  too  hurriedly ;  for  almost  before  I  had  finished,  the 
animal  trembled  violently,  its  eyes  projected,  its 
breathing  became  laborious,  it  fell  down  and  expired. 
The  result  could  scarcely  be  attributed  to  the  acci- 
dental iujection  of  air  into  the  vein,  for  the  distress 
began  with  the  injection  of  the  first  syringefUI,  and 
was  only  increased  by  the  second;  nor  is  it  likely 
that  this  accident  would  happen  twice  consecutively. 
I  was  particularly  careful  on  this  point,  and  the  con- 
struction of  the  instrument  rendered  such  an  occur- 
rence scarcely  possible  with  ordinary  precaution.  It 
is  probable  that  the  iujection  was  performed  too 
rapidly,  or  that  the  vital  powers  were  lower  than 
usual.  In  the  case  of  the  remaining  animal.  No.  14, 
I  decided  to  inject  as  large  a  dose  as  it  would  bear, 
stopping  the  operation  at  the  first  sign  of  trembling, 
and  delivering  the  liquid  very  gradually.  The  first 
nyrlngeAil  caused  no  bad  symptoms,  and  I  had  just 
finished  injecting  the  second  dose  when  trembling 
commenced.  It  was  rather  violent  for  a  short  time, 
but  soon  went  off,  and  in  five  minutes  the  animal 
appeared  as  well  as  before.  This  cow,  therefore,  bore 
without  inconvenience  the  injection  of  0  ounces  of 
a  4  per  cent,  solution,  containing  105  grains  of 
pure  carbolic  acid.  GareftU  observations  with  the 
thermometer  were  taken  before  each  operation. 
There  were  no  more  diseased  beasts  on  the  fisrm,  or 
I  should  have  carried  my  experiments  still  ftirther. 
On  visiting  the  turn  the  next  day,  I  was  told  that  all 
the  animals  seemed  better;  and  on  testing  them  with 


the  thermometer  that  statement  was  confirmed.  I 
gave  directions  that  each  animal  was  to  be  drenched 
with  half  a  wine-glassftil  (1  ounce)  of  carbolic  acid 
in  a  quart  of  warm  water  every  morning,  but  In 
other  respects  they  might  be  treated  as  Ifr.  Tomlin- 
son,  a  skilftil  cow-doctor,  should  direct.  Business 
now  calling  me  to  London,  I  was  unable  to  watch 
the  ftirther  progress  of  these  cases.  This  is  to  bo 
regretted,  as  a  series  of  daily  thermometric  observa- 
tions would  have  been  of  great  value  in  suggesting 
fiirther  experiments.  I  had,  however,  frequent  ac- 
counts sent  me.  Cow  No.  14  continued  to  improve 
slowly  until  convalescent;  she  is  now  quite  welL 
Nos.  10,  11,  and  12  remained  in  apparently  the  same 
state  for  four  days;  they  then  changed  for  the  worse, 
and  died.  It  is  not  improbable  that,  had  I  been  able 
to  iuject  a  further  quantity  of  carbolic  acid  during 
the  four  days  in  which  they  were  thus  hovering  be- 
tween recovery  and  relapse,  it  would  have  turned 
the  scale,  and  some  of  them,  at  all  events,  would  bo 
now  alive  and  well. 

The  following  table  gives  the  thermometric  obser- 
vations :— 

TABLE  showing  Results  of  Injecting  Carbolic  Acid 
into  the  Blood  of  Animals  suffering  firom  the 
Cattle  Plague. 


No. 

10 

11 

12 
14 


GnilM  of 
CiirboUc 

Acid 
liUected. 


26J 
62^ 

781 
105 


Temp©- 

raturo 

before 

Injection. 


P. 
105-4 

108*8 

104-8 
108-7 


Second 
Day. 


P. 

103  8 

102-8 

104-4 
1031 


Third 
iMy. 


Better. 

Better. 

Better. 
Better. 


j  Died  on 
I  6th  day. 
r  Died  on 
\  6th  day. 
J  Died  on 
1  6th  day. 
Recovered, 


If  future  experiments  prove  that  iujection  of  car. 
bolic  acid  or  other  antiseptic  will  do  good,  it  is  an 
operation  very  easily  performed.  I  have  injected 
five  aninuds  and  taken  thermometric  observations 
within  an  hour.  Sulphite  or  bisulphite  of  soda 
apparently  occasions  some  pain,  as  the  animaU 
struggle  very  much;  with  carbolic  acid  I  found 
them  tolerably  quiet.  I  have  calculated  the  pro- 
portion which  the  carbolic  acid  bore  to  the  whole 
quantity  of  blood  in  these  operations.  Taking  tho 
whole  amount  of  blood  in  the  animal  at  150  pounds, 
there  were  iujected  into — 

No.  10,  one  part  carbolic  acid,  in  40,000  of  blood. 


If 
It 


12, 


fi 

ir 


I* 
It 
If 


I 


13,300 
10,000 


ft 

ff 


It  is  worth  mentioning  incidentally,  that  In  the 
case  of  cow  No.  14  (which  recovered)  the  proportion 
of  carbolic  acid  iujected  into  the  blood  would  have 
been  enough  to  keep  firom  decomposition  the  whole 
quantity  of  that  liquid  for  a  considerable  time.  In 
Nos.  10, 11,  and  12  the  proportion  of  carbolic  acid 
would  probably  not  have  been  sufficient  for  that 
purpose.  I  am  informed  by  Dr.  Calvert  that  cresylio 
add  has  much  less  coagulating  power  on  albumen 
than  carbolic  acid,  and  my  own  experiments  entirely 
confirm  this  statement. 
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W«  find  in  tha  "  Gardenen' Chionicle,**  No- 
▼vmber  9,  1867,  a  deieription  giTen  by  the 
Hon.  W.  Hope  of  experimenti  made  on  dia- 
eaaed  caUle  at  hia  fann  near  Barking.  He 
•aym: — 

I  tkovghi  that  whUe  there  wai  life  there 
«ae  hope,  and  I  determined  to  do  more  than  any- 
body had  done  before ;  where  one  man  had  need  a 
haadredweifht  of  lime  I  detemined  to  nie  a  ton, 
and  where  one  man  lied  need  a  pint  of  carbolic  acid 
I  determined  to  oae  a  gallon.  The  dry  sobetance  I 
had  at  hand  to  deal  with  in  large  quantitiet  wae 
lime.  This  I  elaked  in  email  pyramida  in  the  centre 
of  the  eheds;  I  also  laid  txmins  of  it  ootside  the  sheds 
nDdemeath  the  TentaUtors,  and  then  slaked  it.  I  also 
smothered  the  roads  and  paths  at  different  points  in 
layers  of  quicklime,  three  or  foor  inches  deep,  so 
that  ereiy  man  and  animal  would  be  compelled  to 
pasB  it.  After  scouring  out  the  sheds,  erery  cow's 
tail  was  dipped  into  a  bucket  of  carbolic  acid  and 
water.  Their  heads  and  noses  were  dabbed  oyer 
with  it,  also  their  sides  and  flanks.  All  the  manure 
and  litter  finom  the  cow's  stall,  as  well  as  flrom  the 
a<Ueining  ones,  was  taken  out  at  once,  and  the  floor 
thoroughly  cleansed  and  saturated  with  carbolic  acid; 
and  oo  the  suggestion  of  Professor  Brown  I  had 
four  days  previously  commenced  the  use  of  sawdust 
saturated  with  carbolic  acid,  one  or  two  shoyeUUs 
of  which  were  placed  erery  day  underneath  the  cow's 
head.  This  operation  was  also  repeated  in  ttch 
stall,  and  the  cows  were  then  drenched  with  gruel 
axkd  sulphite  of  soda. 

He  then  adds-- 

or  the  flfty-eifht  cows  in  thed  V.  and  flfty>three 
la  shed  K.  that  I  took  the  entire  charge  of;  and 
treated  as  described,  I  did  not  tose  one.  Two  that  had 
been  condemned  to  death  were  "  smuggled  "  out,  and 
exchanged  for  two  others  of  less  Tslne.  These  two 
eoodeasned  had  been  in  actual  contact  with  diseased 
aaiaMls  in  erery  stage  of  the  disease,  in  no  less  than 
threw  infected,  and  highly-infected,  sheds,  and  were 
erea  placed  beside  a  diseased  animal  in  a  shed  which 
had  been  emptied  of  diseased  animals  snlfering  flrom 
the  most  rirulent  type  of  the  disease  for  a  couple  of 
days,  and  had  only  been  disinfected  for  thirty-six 
hoiarm. 

Poisoning  6y  CarMie  Acid.— Then  have 
be«n  nnmerona  cases  of  poisoning  by  this  add ; 
in  moat  caaea  it  has  been  taken  in  mistake  for 
medicine.  The  symptoms  are,  in  the  recorded 
casea,  great  prostration,  inability  to  swallow, 
pain  in  the  stomach  and  throat,  black  stools 
and  dark  mine,  speechlessness,  ooma»  weak 
poise,  and  death. 

Death  nsnally  takes  place  qnickly.  A  young 
married  woman,  after  taking  abont  7  os.,  died 
withont  a  stmggle  almost  immediately.  A 
child  mt.  7,  after  taking  }  anoonce,  died  *  coma- 
tose in  1  hour  and  15  minntes.  Another  case 
died  t  in  three-quarters  of  an  hour  after  tak- 
ingan  ounce.  But  sometimesdeath  takes  place  a 

•  Laaest»  Jont  21,  I878w         f  Ibid.,  leb.  18,  1878. 


considerable  time  afterwards.  A  young  man, 
of  18  years  of  age,  died  in  two  days  from  the 
effects  of  a  tablespoonful  of  add.  The  patho- 
logical changes  are  usually  limited  to  the 
tongue,  pharynx,  gullet,  stomach,  and  intes- 
tines. In  most  cases  these  parts  are  covered  by 
a  white  coating,  which  has  been  described  as 
similar  to  whitelead.  In  one  case,  curiously 
enough,  the  action  of  the  add  was  limited  to 
three  feet  of  the  small  intestine,  the  whole  of 
the  canal,  from  the  lips  to  the  first  two  inches 
of  the  duodenum,  escaping  unhurt.  In  some 
cases.  Dr.  Moxon  haa  witnessed  a  kind  of  tan- 
ning of  the  stomach ;  and  in  a  case  that  Dr. 
Way  brought  before  the  Pathological  Sodety, 
the  mucous  membrane  of  the  stomach  and  the 
intestine  for  fifty  inches  was  thickened  and 
altered,  and  of  a  bluish-white  colour.  In  all 
cases  the  odour  of  the  acid  has  been  distinctly 
perodved  in  the  stomach,  sometimes  in  the 
brain,  and  often  in  the  urine. 

Treatment.— The  best  treatment  appears  to 
be  the  prompt  administration  of  bland  oils, 
such  as  castor  or  sweet  oil,  in  case*  of  poison- 
ing ;  but  unfortunately  the  action  appears  so 
rapkl  that,  before  assistance  arrives,  the  case 
has  gone  too  far.  Besides,  in  most  cases  the 
power  of  swallowing  is  gone,  and  the  stomach- 
pump  is  more  likely  to  do  barm  than  good. 
In  the  recorded  cases,  oil,  gruel,  brandy,  and 
emetics  appear  to  have  been  given  with  but 
little  effect.  Brandy  should  be  avoided. 
There  is  generally  great  depression  of  tem- 
perature, which  should  be  kept  up  by  arti- 
ficial means.  If  the  dose  of  acid  is  large. 
Under  any  known  treatment  the  patient  will 
probably  die. 

Tuts, —The  tests  for  carbolic  acid  have 
often  failed,  even  when  it  haa  been  smelt 
strongly  in  the  animal  fluids. 

The  odour  is,  therefore,  in  cases  of  poisoning, 
the  most  reliable.  The  following  are  some 
other  tests :  A  slip  of  deal,  as  already  men- 
tioned, dipped  in  carbolic  add,  then  moistened 
with  nitric  or  hydrochloric  acid  and  dried, 
becomes  of  a  bright  blue  colour. 

Perchloride  of  iron  added  to  carbolic  acid 
gives  a  beautiful  mauve  or  purple  colour. 

A  small  quantity  of  the  add  put  in  a  test- 
tube,  a  little  saliva  added,  and  then  a  few 
drops  of  tincture  of  guaiacum,  allowed  to  stand 
exposed  to  the  air,  then  shaken,  becomes  of 
a  bottle-green  colour. 

A  weak  solution  of  carbolic  acid,  to  which  a 
little  chlorimated  lime  has  been  added,  and 
then  liquor  ammonia,  shows  a  bright  blue 
colour. 

Carbolic  acid  may  be  distinguished  from 
creosote  by  its  solubility  in  glycerine.  Creo- 
sote is  insoluble  in  glycerine.      See  Disnr- 
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Aoid,  Carbonio  —  This  acid  U  con- 
sidered partly  in  the  article  AiB,  in  which 
it  is  always  present  in  minute  quantity. 
Indeed  its  presence  ii  essential  to  vegeta- 
tion. Besides  the  sources  of  respiration 
and  combustion,  it  issues  in  a  comparatively 
pure  state  from  the  earth  in  various  places, 
e,g.f  the  Grotto  del  Cane,  in  Italy,  and  the 
Valley  of  Poison,  in  Java.  It  is  also  to  be 
found  in  all  springs,  and  it  gives  to  them  tiieir 
sparkling  character.  In  a  solid  state  it  is 
combined  with  various  constituents  of  the 
earth*s  crust,  as  limestone,  magnesia,  kc. 

Its  properties  are  well  known.  It  is  a 
colourless,  uninflammable,  irrespiraUe  gas, 
having  a  slight  pungent  odour  and  feebly  acid 
taste.  Its  chemical  formula  is  COi ;  its  equi- 
valent is  44;  its  relative  weight,  22;  and 
specific  gravity,  1*5203.  It  may  be  liquefied 
by  pressure  and  cold,  or,  in  a  simpler  manner, 
by  generating  it  in  closed  strong  vessels.  It 
then  forms  a  liquid  as  transparent  as  water, 
requiring  a  pressure  of  38*5  atmospheres  to 
retain  it  in  the  fluid  state  ;  and  when  allowed 
to  escape  into  the  air,  freezes,  from  the  rapid 
evaporation,  into  a  snow-white  solid.  Its  most 
marked  properties  are  its  weight  and  power  of 
extinguishing  both  flame  and  life.  100  cubic 
inches  of  it  weigh,  at  60*  F.  and  30*"  Bar., 
47*303  grains.  It  may  therefore  be  poured 
from  one  vessel  to  another  like  water,  and  it 
collects  at  the  bottom  of  vessels,  vats,  mines, 
or  other  places  where  it  is  developed  or  intro- 
duced. An  atmosphere  containing  one  part 
of  carbonio  acid  in  2500  acts  upon  the  system 
like  a  narcotic  poison. 

The  tests  and  estimation  of  carbonio  acid 
in  air  are  described  under  that  article.  For 
carbonic  acid  in  spring  water,  see  Water, 
Analysis  of. 

When  combined  with  bases  in  the  numerous 
carbonates,  the  following  method  is  generally 
employed :  Two  flasks  (the  sise  and  weight  of 
which  must  be  regulated  by  the  capacity  of 
the  operator's  balance)  are  connected  as  in  the 
diagram.  The  weighed  substance  put  into  a, 
the  other  one,  6,  is  half  filled  with  concen- 
trated sulphuric  acid.  The  tube  e  is  closed 
by  a  little  bit  of  indiarubber  tubing  drawn 
over  it,  and  a  small,  accurately-fitting  bit  of 
glass  rod  inserted  in  the  open  end.  When  all 
is  ready,  the  apparatus  is  accurately  weighed, 
the  glass  rod  removed,  and  by  sucking  at  «, 
successive  portions  of  acid  are  made  to  pass 
over  from  6.  The  carbonic  anhydride  escapes 
perfectly  dried  through  d.  At  the  end  of  the 
operation  the  stopper  is  removed  out  of  a, 


and  air  sucked  through  d;  the  stopper  re- 
placed, and  the  apparatus  allowed  to  stand 
some  hours,  and  then  weighed  again :  the  loss 


Fig.  1. 

indicates  the  carbonic  acid.  This  process  is 
not  so  iniitable  for  bases  which  form  insoluble 
salts  with  sulphuric  acid,  and  in  that  case  is 
modified  by  having  a  bulb  on  a,  containing 
dilute  nitric  acid,  which  is  allowed  to  escaiie 
from  time  to  time  on  to  the  substance  in  a. 
There  are  various  other  contrivances  based 
upon  the  apparatus  as  above  described ;  but 
the  principle  is  the  same,  and  it  would  be  out 
of  place  here  to  go  into  more  detaiL  Another 
very  convenient  method  of  estimating  carbonic 
acid  is  by  fusion  of  the  previously  dried  and 
weighed  carbonate  with  vitrified  borax,  also 
previously  weighed.  The  loss  of  weight  indi- 
cates very  accurately  the  carbonic  acid. 

In  cases  of  poisoning  by  this  gas,  the  treat- 
ment of  the  drowned  will  be  required,  viz., 
artificial  respiration,  ammonia  to  the  nostrils, 
free  exposure  to  air,  and  galvanism. 

Aoid,  atxie—See  Citbic  Acid. 

Aoldimetry — This  is  the  name  of  che- 
mical processes  by  which  the  amount  of 
free  acid  in  any  liquid  is  determined.  It  is  of 
great  use  in  the  arts,  as  well  as  to  the  foo<l 
analyst,  who  by  it  determines  the  amount  of 
acid  in  beer,  wine,  &c.  If  the  liquid  contains 
a  free  acid,  and  is  not  mixed  with  anything 
eke  but  water,  the  specific  gravity  may  be 
taken  in  the  ordinary  way,  or  determined  by 
a  hydrometer;  the  percentage  of  acid  will 
then  be  found  by  the  aid  of  the  following 
tables : — 
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£s  or  Anhtdbous  Acid  corresponding  to  varioas  specific 
Queovs  Nitric  Add,  by  Ubk.    Temperature  15"  C. 
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69-0 

1-289 
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96 
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1 
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27-9 

1-054 

8-0 
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1 
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1 
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64 
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1 
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44-6 

1 
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40 
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1 
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1 
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1-011 
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1      1005 

0-8 

l^fi  showing  -tlio 

specifiio 


OF  Htdrated  Acid  corresponding  to  various 
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51 
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31 

50 
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29 
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27 
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1-035 

26 

46 
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25 

44 
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24 

43 
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23 

42 
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22 
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TABLE  ahowmg  the  Percentage  of  CiyBtallited 
Add  oorreipondmg  to  rarioos  specific  gra- 
▼itiee  of  Aqaeoiu  Tartario  Add,  by  OsASV, 
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The  more  generally  useful  method  is,  how- 
erer,  to  prepare  an  alkaline  fluid  of  known 
strength,  and  neutralise  the  add.  In  order  to 
do  this,  the  operator  requires  burettes,  tinc- 
ture of  litmus,  or  litmus  paper,  a  dilute  acid 
of  known  strength,  and  a  dilute  alkaline  fluid 
also  of  known  strength.  The  add  solution 
must  in  all  cases  be  diluted  so  as  to  contain 
an  exact  equivalent  number  in  grammes  or 
irrains  of  the  acid  in  1000  c  c.  or  parts.  For 
instance,  40  grammes  of  sulphuric,  36*46  of 
hydrochloric,  63  of  oxalic  to  the  litre.  These 
soiuticiis  axe  called  normal  acids. 

The  normal  alkaline  solution  is  made  so 
that  one  volume  of  it  exactly  neutralises  one 
volume  of  the  acid  solution.  &k>da  is  nearly 
always  used.  In  order  to  prepare  it,  a  solution 
of  sod*  is  made,  and  diluted  until  about  the 
specific  gravity  1*05,  which  corresponds  to  3*6 
per  cent,  of  soda.  A  portion  of  it  is  then  run 
from  a  burette,  nntU  it  exactly  neutralises  30 
e.  e.  of  a  normal  add  solution.  The  exact  point 
of  neutrality  is  determined  by  litmus.  Suppose 
27  e.  c  of  soda  neutralises  30  of  the  acid,  then 
it  is  too  strong ;  to  every  27  c.  c.  3  c.  c.  of 
water  must  be  added— ie.,  111*1  to  the  litre. 


The  solutions  of  normal  acid  must  be  pre- 
pared with  great  care ;  the  acids  used  must  be 
absolutely  pure.  A  solution  of  oxalic  acid 
Fresenius  does  not  think  so  good  for  addimetry 
as  hydrochloric  acid,  on  account  of  the  diffi- 
culties in  drying  the  former.  {See  Acid,  Oxa- 
lic.) The  normal  hydrochloric  acid  is  thus 
prepared :— 900  c.  c  of  water  are  mixed  with 
180  c.  c.  of  ordinary  pure  hydrochloric  add 
of  1  -12  specific  gravity.  Fill  a  burette  with  the 
mixture,  measure  off  two  quantities  of  20  o.  c 
each,  precipitate  the  add  with  nitrate  of 
silver,  carefully  filter,  dry,  ignite,  and  weigh 
the  resulting  predpitate :  the  two  precipitates 
should  agree  very  closely.  Take  the  mean  of 
them,  and  calculate  from  them  how  much 
water  must  be  added  to  1000  c.  c  E,g.f  sup- 
pose 20  c.  c.  contained  *810  grammes  of  hydro- 
chloric acid,  therefore  1000  o.  c.  contains  40*5 
grammes,  consequently  we  have — 


36  46 


1000 


406  X 

.1110 -8 


Hence  1110*8  must  be  added  to  the  litre  of 
water.  Normal  sulphuric  acid  is  prepared 
on  a  similar  plan,  only  it  is  precipitated  by 
chloride  of  barium.  (The  resulting  sulfate, 
if  multiplied  by  *34335,  gives  the  sulphuric 
acid.)  The  actual  analysis  is  performed  by 
taking  a  determinate  quantity,  say  100  c.  o., 
of  the  liquid  to  be  examined,  and  dropping 
from  a  burette  the  alkaline  liquid  until  exact 
neutrality,  as  determined  by  litmus  paper  or 
tincture  of  litmus,  and  the  number  of  centi- 
metres used  will  indicate  the  amount  of  free 
acid. 
The  following  table  will  be  found  useful : — 


WEIGHT  oi  the  Respectivi  Acids  equivalent  to  the  given  weight  of  the  prindpal  bases. 

Hydrogen  being  taken  as  unity. 
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aDhydroos  soda 

h  jdrate  of  soda 

dry  cartwnate  of  soda 

oystaUUed  carbonste  of  soda 

crystallised  bicarbonate  of  soda 

anhjdroos  potassa 

hydrate  of  potassa 

dry  carbonate  of  potassa 

crystallised  bicarbonate  of  potassa 
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„    Burble 
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hydrate  of  lime  (fresh) 

dry  carbonic  add  (when  the  bicar- 
bonate of  toda  or  potash  is  used 
for  testing  in  the  ^ocess  of  Fres- 
enins  andf  Will) 

dry  carbonic  acid  (nhen  a  dry  car. 
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acetic  acid  ^anhydrous). 

„       M    (crystallised  or  glacial), 
arsenious  acid  (dry), 
boncic  acid  (dry). 
citric  acid  f crystallised), 
gallic  acid  (dried  at  212<>). 

,,       „    (crystallised), 
hydriodic  acid  Mry  or  gaseoas). 
hydrocyanic  acid  (anhydrous), 
hydrochloric  acid  (dry  or  gaseoas). 

„    (liquid,  sp.  gr.  1162). 
iodic  acid, 
nitric  acid  (anhydrous). 

„       „   (liquid,  monohydrated,  sp.  gr.  1'617 

to  1621). 
„       ,,    (liquid,    sesquihydrated,    sp.    gr. 

16033  to  1504). 
„       „    niqaid,binhydrated,8p.  gr.  1-4S6). 
„        „    (liquid,  sp.  gr.  1  42). 
oxalic  acid  (anhydrous). 
„        „    (crystallised), 
phosphoric  acid  (anhydrous). 

.,    (glacial), 
succinic  acid  (dry  or  anhydrous  crystals). 

„         „    (ordinary  crystals), 
sulphuric  add  (anhydrous). 

„  „  (liquid,  monohydrated,  sp.  gr. 

1-8486). 
tartaric  add  (crystallised), 
taonio  acid  (dried) 
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Aoid,  laaotio  (HsCeHioOe)  —  A  trans- 
parent, inodorous,  syrupy  liquid  with  a 
sharp  taste ;  sp.  gr.  2'215.  It  was  first 
obtained  by  Scheele  from  whey.  It  ia  an 
important  constituent  of  the  gastric  juice. 
It  is  found  in  muscular  tissue,  in  small 
quantities  in  the  urine  and  sweat,  and  has, 
in  cases  of  diabetes,  been  met  with  in  the 
saliva.  It  also  exists  in  some  plants,  e,g.f 
Nux  vomica.  When  milk  is  said  to  turn 
sour,  this  sourness  is  due  to  a  special  fer- 
mentation. The  caseine  acts  like  diastase  or 
other  ferments.  Peculiar  cells,  like  those  of 
yeast,  but  smaller,  make  their  appearance, 
and  lactic  acid  api)ears  in  the  liquid ;  but  as 
caseine  is  coagulated  by  acid,  directly  this 
change  has  taken  place,  the  ferment  caseine 
is  coagulated,  and  the  action  stops,  to  be 
again  renewed,  however,  if  chalk,  &c.,  is 
added  to  neutralise  the  acid.  Besides  milk, 
many  other  organic  liquids  will  undergo 
this  fermentation.  It  is,  indeed,  a  frequent 
result  of  the  acetifioation  of  vegetable  sub- 
stances. The  most  effective  way  of  pre- 
paring the  acid  is  that  of  Wackenroder. 
Digest  together  25  parts  of  sugar  of  lead,  20 
of  powdered  chalk,  100  of  skimmed  milk, 
200  of  water,  at  75"*  F.  In  six  weeks  the 
chalk  will  be  dissolved.  The  whole  is  then 
heated,  but  not  to  boiling;  the  cheese  is 
separated,  pressed,  and  the  liquid  decanted, 
clarified  by  albumen,  and  evaporated;  the 
lactate  of  calcium  crystallises.  It  may  then 
be  decomposed  by  sulphuric  or  oxalic  acids. 

Aoid,  Meoonio  iti-fiKw^  a  poppy)— This 
acid  is  contained  in  opium.  Its  formula  is 
H3C7H07,3H30.  It  strikes  a  blood -red  colour 
with  chloride  of  iron,  and  this  fact  forms  the 
basis  for  a  valuable  test  in  suspected  cases  of 
opium  poisoning.    See  Opium. 


Aoid,    OxaUo   (Dihydrio    Oxalate) 

(H,CaO42Hj,O=90+36)  — This  substance  is 
made  on  a  very  large  scale  by  heating 
a  mixture  of  hydrate  of  potash  and  saw- 
dust. It  may  also  be  obtained  by  heating 
tartaric,  citric,  or  malic  acid  with  potassic 
hydrate,  and  by  boiling  starch  or  sugar  with 
nitric  acid.  The  process  above  mentioned  of 
obtaining  oxalic  acid  from  sawdust  (Robert 
Dale  &  Co.'s  patent)  has  so  cheapened  this 
acid,  that  whereas  in  1851  it  cost  16d.  a 
pound,  it  now  costs  about  half  that.  It  occurs 
naturally  in  the  wood-sorrel  {OxalU  acetotelia)^ 
in  the  Rumcx  acetosa,  and  in  the  leaf-stalks 
of  the  common  rhubarb. 

It  is  of  importance  to  obtain  this  acid  per- 
fectly pure.  The  purification  of  the  oxalic 
acid  of  commerce  is  very  easy.  The  process 
is  carried  out  as  follows : — ^The  impure  acid  is 


put  into  a  flask,  and  treated  with  lukewarm 
diRtilled  water,  in  such  proportions  as  will 
leave  a  large  amount  of  the  acid  undissolved, 
and  shaken.  Filter,  crystallise,  and  let  the 
crystals  drain  dry  at  the  ordinary  tempera- 
ture in  blotting'imper.  Another  process  is  to 
decompose  oxalate  of  lead  by  dilute  sulphuric 
acid.  If  the  acid  is  prepared  in  tliis  way,  it 
has  the  formula  HjCs042H20,  and  its  equiva- 
lent is  accordingly  63. 

It  is  used  by  the  analyst  in  various  methods 
of  analyses,  especially  in  alkalimetry,  acidi- 
metry,  and  in  standardising  various  volumetric 
solutions. 

In  order  to  detect  the  acid  in  the  contents 
of  tl}e  stomach  (which  in  such  a  case  wouhl 
be  strongly  acid),  the  contents  are  boiled  with 
distilled  water,  filtered,  then  treated  with  a 
solution  of  acetate  of  lead.  If  oxalic  acid  is 
present,  it  will  be  precipitated  as  an  oxalate 
of  lead.  This  precipitate  must  be  well  washed, 
and  then  suspended  in  water,  through  which 
pass  a  stream  of  sulphuretted  hydrogen,  filter 
off  the  black  sulphide  of  lead,  evaporate  to 
dryness,  weigh  and  test  the  residue.  Another 
way  is  by  treating  the  oxalate  of  lead  by  sul- 
phide of  ammonium,  and  obtaining  thus  the 
oxalate  of  ammonia. 

Having  obtained  by  either  method  a  sub- 
stance supposed  to  be  oxalic  acid  or  oxalate  of 
ammonia,  the  following  tests  may  bo  applied. 
Lime  water  gives  a  precipitate  in  solutions  of 
oxalic  acid  of  oxalate  of  lime,  a  white  powder, 
insoluble  in  acetic  acid,  but  soluble  in  strong 
mineral  acids.  If  a  little  solid  oxalic  acid  is 
treated  with  strong  sulphuric  acid  in  a  test 
tube,  it  is  decomposed,  froths  up,  emitting 
carbonic  acid  and  carbonic  oxide,  the  latter 
burning  with  a  blue  flame.  A  solution  of 
oxalic  acid  reduces  the  salts  of  gold.  The 
former  tests  agreeing,  with  its  physical  pro- 
perties, will  easily  identify  the  acid  if  present. 

Add,  Thexde—See  Acid,  Cabbouo. 

Aoid,  Prussio  (syn.  Aoid  Hydro- 
oyanio)  —  (HCy  =  27)  —  Observed  specific 
gravity  of  vapour  0  9476,  of  liquid  07058  at 
44 *6'  (7'C.);  melting-point,  6"*  F.  (-15'*C.); 
boiling-point,  80"  F.  (265'*  C. ) ;  rel.  weight  135. 
This  substance  is  a  most  deadly  poison.  In  its 
concentrated  state,  it  kills  with  a  lightning- 
like rapidity ;  but  in  the  dilute  commercial 
form,  even  after  a  large  dose,  a  few  simple 
acts,  such  as  walking  to  a  bedroom  door,  put- 
ting a  cork  in  a  bottle,  getting  into  bed,  &o., 
have  been  performed.  The  symptoms  are 
paleness,  syncope,  gasping  for  breath,  con- 
vulsions, contracted  pupils,  nausea,  insensi- 
bility, and  death. 

The  most  appropriate  remedy  is  ammonia, 
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both  mterDAllj  and  applied  to  the  noftrils. 
A  little  weak  liquor  ammonia  may,  if  time 
permit,  be  injected  under  the  Bkin  or  into  the 
TODS.  Chlorine  water  has  also  done  good, 
ud  wU  douches  to  the  head. 

To  detect  the  acid  in  the  contents  of  the 
gtoottch,  or  in  any  fluid,  if  the  smeU,  either 
of  bitter  almonds  or  of  the  acid  itself,  be  per- 
cepdble,  and  the  liquid  have  an  acid  reaction, 
liinple  distillation  into  a  receiver,  containing 
I  little  diitilled  water,  will  separate  it  in  a 
tolenblj  pure  state.  If  the  reaction  is  alka- 
lioe,  the  liquid  may  contain  cyanide  of  potas- 
liaffl— a  vexy  common  salt.  In  such  a  case,  a 
little  lolphuric  acid  added  to  it,  and  then  dis- 
tilled u  before,  will  separate  it  in  the  form  of 
dilute  hydrocyanic  acid. 

The  dilate  prussic  acid  obtained  by  either 
of  the  sbove  processes  may  be  tested  as  fol- 
lom:— Add  a  little  liquor  potassa,  a  few 
drope  of  a  solution  of  sulphate  of  iron,  and 
then  s  little  perchloride  of  iron :  the  result  is 
Pnunan  blue — the  blue  turned  to  brown  by 
alkaliea  This  is  very  reliable  evidence  of 
pnuiicscid. 

Add  nitrate  of  silver,  a  white  precipitate, 
cordy,  insoluble  in  cold  dilute  nitric  acid, 
nlable  in  ammonia  and  cyanide  of  potash, 
denotes  cyanide  of  silver,  and  is  also  a  very 
relisble  test. 

A  Tery  accurate  and  convenient  method  is 
to  take  two  accurately-fitting  watch-glasses, 
moisten  the  one  with  a  little  sulphuric  acid, 
sdd  a  few  drops  of  the  liquid  for  examination, 
ioTert  the  other  one  over  it,  which  must  con- 
tain a  little  sulphide  of  ammonium.  (Or  the  two 
vttch-glassea  may  be  placed  the  one  above  the 
other,  in  the  ordinary  way,  under  a  glass 
shade.)  After  a  little  time  the  upper  one  is  re- 
uored,  dried,  and  perchloride  of  iron  is  added. 
If  pnisfic  acid  is  present,  a  blood-red  colour 
ii  prodnced,  which  is  discharged  by  bichloride 
of  mercury,  thus  distinguishing  it  from  the 
similar  colour  afforded  by  meconic  acid. 

The  chief  forms  in  which  prussic  acid  is 
ordinarily  met  with 


1.  The  dilute  medicinal  acid  =  2  per  cent  anhy- 
droasacid. 

i  9cheeIe'B  acid  =  2  per  cent  anhydrous  acid. 

I  Qjanlde  of  potasaium,  t^  grains  ■»  50  drops  of 
iKdiciaal  acid. 

4  Oil  of  bitter  almonds  =3 13  per  cent  anhydrous 
acid. 

Acid,  Pyroligiieoiui  —  Impure  acetic 
acid,  obtained  from  the  destructive  distilla- 
tion of  wood.  Owing  to  its  impurities,  which 
ire  of  a  tarry  nature,  it  is  a  little  more 
antiseptic  than  pure  acetic  acid.  Su  Acid, 
Acetic. 

Aoid,  Pyroi^allio  (CcHeOa)— This  sub- 
itsDce  has  no  acid  reaction.    It  forms  bril- 


liant plates,  freely  soluble  in  water,  alco- 
hol, and  ether.  It  is  prepared  by  subliming 
gallic  acid,  which  may  be  mixed  with  pumice- 
stone,  and  put  in  a  retort,  through  which  car- 
bonic acid  gas  is  passed. 

It  is  used  in  photography,  and  in  the  ana- 
lysis of  air  and  other  gases,  where  it  is  of 
great  value,  from  the  fact  that  an  alkaline 
solution  of  pyrogallio  acid  absorbs  oxygen 
rapidly,  and  will  completely  remove  it  from 
air  or  other  mixture  of  gases. 

Add,  Siilfihuroiui  (Siilfihiiroiui  An- 
hydride)—Properly  speaking,  the  latter  is 
the  proper  name,  as  its  chemical  composi- 
tion is  represented  by  the  symbols  SO,  ;  and 
it  is  composed  of  1  volume  of  sulphur  united 
with  2  of  oxygen,  the  three  volumes,  at  the 
time  of  combination,  being  condensed  into  two. 
The  theoretic  specific  gravity  of  the  gas  is 
2*2112 ;  observed  specific  gravity,  2*247  ;  of 
the  liquid,  1-38  at  CO^'ilS**  C.) ;  melting-point, 
-105'F.(-7rC.);boiling.point,irF.(10''C.) 
This  substance  is  ordinarily  in  the  form  of  a 
gas,  but  may  be  liquefied  by  intense  cold. 

It  is  prepared  for  commercial  purposes  by 
deoxidising  charcoal  or  sawdust  by  sulphuric 
acid,  and  distilling.  It  is  accompanied  in  this 
case  by  half  its  volume  of  carbonic  anhydride. 

In  a  pure  state  for  the  laboratory,  90 
grammes  of  concentrated  sulphuric  acid  are 
boiled  with  15  grammes  of  copper  clippings ;  the 
result  is  sulphate  of  copper,  water,  and  pure 
sulphurous  anhydride.  It  is  also  prepared  by 
heating  sulphur  and  oxide  of  manganese ;  and 
whenever  sulphur  is  burned  in  air,  this  gas  is 
formed. 

Properties  and  Uses.— The  gas  has  a  pun- 
gent, suffocating  odour,  and  if  a  person 
inhales  it  slightly  or  entirely  undiluted,  it 
rapidly  causes  death.  In  a  dilute  form  it 
acts  simply  as  an  irritant,  and  causes  running 
at  the  eyes  and  nose,  sneezing,  &c.  It  quickly 
extinguishes  flame,  and  is  not  inflammable. 
By  passing  it  through  a  tube,  cooled  by  a 
freezing  mixture,  it  may  be  condensed  to  a 
colourless  transparent  liquid,  which  dissolves 
bitumen.  Water  takes  up  68 '8  of  its  bulk  of 
this  gas  at  32**  F.,  43-5at  69'  F.  (IS^'C),  and 32 
at  To**  F.  (24**  C.)  Thus  it  is  extremely  soluble. 
When  passed  into  water  it  combines  with  it,  and 
is  then  converted  into  the  real  acid— sulphurous 
acid  (HgSO,)— but  this  compound  has  never 
been  isolated.  Sulphurous  acid  combines  with 
bases,  forming  sulphites,  bisulphites,  and  hypo- 
sulphites. 

This  gas  is  extensively  used  by  the  bleachers 
of  straw,  wool,  silken  goods,  isinglass,  sponge, 
and  other  goods.  It  is  a  most  excellent  anti- 
septic. It  is  used  in  this  country  to  keep 
casks   sweet  before  putting  cider,  &c.,  in 
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them ;  knd  \a  Italj,  ■!»,  •  little  nilphur  ii 
burnt  in  the  uttki  to  porit;  them.  Me>t, 
■ealed  up  in  cfinitten,  filled  with  mlphannu 
acid,  uitt  with  the  additioQ  of  nitrogsn,  or  ■ 
little  nitric  aiide,  keep*  tieih  for  jsan. 

Another  way  which  Mr.  OaiBgee  hu  intro- 
dnred,  i<  to  kill  the  *iumal  with  eorbonio 
oxide,  and  then  the  meat  ia  preeerved  in  ean- 
itten  filled  with  carbonic  oxide  and  inlphutoua 
acid  gai.  A  piece  of  meat,  ahoat  aa  iooh 
broad  and  thick,  nnd  about  three  inobee  long, 
waaaealed  up  by  Dr.  Angus  Smith  in  a  bottle, 
ind  wae  good  at  the  end  of  twenty-eight  dayi, 


but    iie    Golou 


had  c 


ink.      Aj 


_  iting  agent, 
I  aolntioii,  it  deHrredly  takea  a  high 
plaoo.  A>  a  tamigator,  it  bu  been  need 
from  the  eorlieet  timet,  and  ia  mentioned  by 
ITlyaaea  iu  Homer  (Odyaaey,  Bk.  xiiL  L 
492).  It  ia  need  to  fnmigate  iick-rooma, 
deatroy  odoon,  and  hac  been  lately  employed 
in  nther  a  large  aoale  to  ieweia.  {Set 
Sewebs.)  It  doe*  not  appear  to  rcmore  all 
odoQTS,  but  certainly  the  greater  number  of 
them.  It  acta  chemically  aa  a  deoiidiaer,  and 
then  it  appeara  to  oxidiae  afterwanla  by  part- 
ing with  Ita  own  oxygen.  Bometimea,  alao, 
when  mixed  with  vegetable  matter,  it  ia 
entirely  decampoaed,  and  Bolpburetted  hydro- 
gen ia  given  off.  Ita  exact  action  on  the  low 
forma  of  animal  life  ia  hardly  known.  Certain 
it  ia,  that,  even  much  diluted,  it  atopa  the 
amietwid  movementa  of  Living  oella,  deatioyi 
or  killa  vibrioa,  and  acta  deleteriouaty  on  vege- 
tation. It  baa  been  auggeated  that,  aa  the 
acid  ia  alwaya  preaent  in  towna,  it  ii  the  cauae 
of  the  decay  of  the  teeth,  principally  from 
the  fact  that,  in  worka  where  thii  gaa  ia  ema- 
nated, the  workmen  lo*e  their  teeth. 

It  ia  a  moit  valuable  agent  aa  a  panaiticide 
— especially  the  vegetable  paroaitea — and  aa 
such  ia  Daed  in  cntaneoua  affectjoni  with  the 
moat  beneficial  effect,  whether  the  diaeaae 
exiaU  in  man  or  nnimale.  It  luu  alao  been 
naed  in  the  Cattle  Plagne  by  Dr:  Dewar  and 
otheri,  and  they  have  apukeu  very  highly  of 
ita  effecU  in  thia  diaeaae.  By  the  chsmtat, 
among  other  DBci,  it  ia  employed  to  reduce  per- 
oxwle  of  iron  to  protoxide. 

The  aulpbitea  have  a  very  similar  action  aa 

venient.  In  order  to  diainTect  clotbea,  leiiers, 
and  other  articlea,  the  articlea  may  be  aua- 
pcnded  over  pieoaa  of  lightoii  brown  paper, 
previoualy  coated  with  aulphar,  or  over  a 
ahavcl,  or  dish  of  red-bot  coats,  upon  which 
aulphur  ia  aprinkled.  or  in  which  a  crucible  ia 
immersed  containing  a  lump  of  sulphur.  To 
thoroughly  disinfect  a  room,  it  ahould  be 
almott  hermaticaUy  aealed,  and  a  very  large 
quantity  of  inliihui  burnt.     In  ancb  a  caae,  if 
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led,  there  may  be  aome  deatrac- 
tion  of  property,  (or  it  dtachaigea  vegetable 
ooloun,  attack!  iron,  and  iaabaorbed  byolothi 
leather,  ka.  Indeed,  in  ctim  of  contapoui 
fevera,  it  can  rarely  be  naed  in  iufficient  qnan- 
tjr  to  be   leally  efficient.     Sit  Dianinci- 

AooidM— Aeoalttt   Soot— Aooaltl 

radix— Natural  order,  JEanuncufowa.— The 
toot,  dried,  of  ^eonjfunt  NapeUia,  imported 
Germany,  or  cultivated  in  Britain,  and 
oollected  in  winter  or  early  apring  before  the 
leave!  have  appeared.  Numerona  caae*  of  poi- 
have  occurred  from  thi!  root  beingmia- 
taken  for  borae-rsdiah  ;  but  there  are  striking 
differences,  boiae-mdi^  root  being  of  a  Inng 
ei/lindrical  shape,  of  the  same  aiie  and  thick- 
ness for  many  inohea,  and  wbitiab-yellow  out- 
side, having  a  powerful  pungent  odour  when 
scraped,  whilat  aconite  root  ia  SUOBT  and 
coMCAL.  tapering  rapidly  to  a  point.  Biter- 
nally  ita  colonr  it  of  an  earthy  brown,  bnt 
white  iotide,  having  a  attong  earthy  odour. 

Aoonltia- ApOnlUn*— An  alkaloid  ob- 
tained from  aconite.  The  plant  ia  about  fivo 
feet  in  height.  The  leavea  are  deep  green  on 
the  upper  aurface,  lighter  beneath,  amooth, 
palmate,  five  partite,  the  aegmentt  wedge- 
thnped  and  pinnately  out.  The  root  ia  foti- 
form,  like  a  carrot,  from  one  to  three  inohea 
long,  not  thicker  than  the  finger  at  the  crown, 
with  fleaby  fibrea,  dark  brown  on  the  aurface, 
whitiah  within.  The  flosxrt  are  purple,  hel- 
met-shaped, numerona,  and  in  denae  racemei. 
All  paita  of  the  plant  are  bitter  and  acrid, 
cauainga  tingling  of  the  lipa  and  skin,  followed 
by  nnmbneas.  They  contain  the  alkaloid  nco- 
ni(ta(C,oH,,NO,),  united  with  ownirie  acid 
{C„H,0,).  Anobber  baae  ia  also  present, 
which  baa  been  named  Acontlla,  reaembling 
naraotine  in  ita  compoaition  and  properties, 
capable  of  cryatalllaation,  bat  not  poaaeasing 
the  active  propertiet  of  aconitia.  Aconitia  ia 
a  white,  uiicryatalliHable  solid,  aoluble  in  IGO 
parti  of  cold  and  SO  pitrta  of  hot  water,  and 
much  more  aoluble  in  alcohol  and  ether  j 
alkaline,  neutraliaing  acids,  atid  precipitated 
from  them  by  the  caustic  alknliex.  It  is  a 
very  active  poison,  entirely  soluble  in  pare 
ether,  and  leavea  no  retidue  when  burned 
with  free  exceaa  of  ur. 

The  aepAralion  of  thit  poison  in  a  ptM-mor- 

tern  examination  scema  at  preicnt  almoat  an 

ibility,    owing   to  the   cluuigea 


indergoc. 


I    the 


Drganii 


well   I 


[position  during  the  procea! 
of  evaporation  and  exposure  to  the  air,  by 
which  it  becomes  converted  into  amnumia. 
Nor  are  there  any  peculiar  chemical  reaotioni 
by  which  it  can  be  readily  iden^ed.    Iti 
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I— that  u,  itt  benumlnng  and  para- 
ijiaf—titetM  are  the  only  prominent  onei. 
The  following  are  the  principal  teati.  Cold 
^^  or  tulpkuric  acid  applied  to  the  solid 
pcodneM  no  reatHcn  ;  hut  if  heated  with  the 
litter  leid,  it  prodnoes  a  hrown  colour. 

t^cautie  oikalitM  produce  with  ita  lolations 
ft  vlir<frcrip»ta<«,  which  is  redissolved  on  the 
ftddition  of  more  water,  hy  which  it  is  distin- 
•tiisheil  from  atnrpieL 

CUcride  of  gold  producea  an  abundant  yd- 
\ft  amorphoui  preeipitalc 

CUaride  of  platinum  produces  NO  PRECIFI* 
Tin  with  this  alkaloid,  which  is  characteristic 
In  cftMof  poisoning,  an  emetic  should  at  once 
be  giren,  and  the  patient  placed  in  the  recum- 
bent position,  applying  friction  over  the  heart, 
and  chafing  the  limbs.  If  the  patient  can 
iwillow,  a  stimulant  should  be  given. 

Acooitis  is  often  very  impure :  sometimes  it 
ii  mixed  with  detphinia,  and  sometimes  it  con- 
tains teotullaj  the  other  principle  contained  in 
the  root,  tnd  precipitated  with  the  aoonitia. 
rnreMonitiain  ^  gr.  doae  will  destroy  adog ; 
bat  1  gr.  of  the  spurious  Alkaloid  can  often  be 
giTCD  without  much  effect. 

let AdnltormtioB (35&a6 Vict. c  74)- 
Thii  Act  is  DOW  repealed,  and  the  Sale  of  Food 
snd  Dmgi  Act  substituted  in  ita  stead.    See 

ADailRATION. 

lot,  ASktJl—See  Alcau  Act. 

lot,  AriLuma  and  ZiAbourers 
DwdliBgs,  ia68  (31  k  32  Vict,  c  130), 
IrtlMBS  Dwellings,  19l7B^See  Habi- 

Tinoxa. 

lot,  BakehOTBe  (26  &  27  Vict.  c.  40)— 

Sk  BlIEHOUSE. 

let,  Bakelioase  ReguUtlon  (26  &  27 

Tid  e.  40)— Both  rural  and  urban  authori* 
tifli  hsre  to  carry  out,  and  are  subject  to  the 
promions  of,  this  Act.    See  Bakehousk. 

lota,  Baths  and  IXTashhoiises— These 
ire "  An  Act  to  Encourage  the  Establishment 
ofPnblie  Baths  and  Washhouses''  (9  &  10 
Vict  c.  74),  and  an  Act  amending  the  same 
(10  k  11  Vict.  c.  61).  These  Acts  may  or  may 
not  be  adopted  by  an  urban  authority.    See 

BlTHS. 

let.  Coal  Mines  Renlation,  1872 

OTj  4  36  Vict.  c.  7)— See  Mines,  S.initart 

LEUISLAnON,  &c. 

lots,  Common  Xiodging-Bonse,  1851 

{Ukl5  Vict  c  28).  1863  (16  &  17  Vict.  c. 
41)- Both  theM  Acts  are  repealed,  and  in- 
cluded in  the  Public  Health  Act,  1875,  except 
those  portions  which  relate  to  the  Metro- 
politan Police  District. 


Aots,  Conftagloiis  DIaeaaea    See  Oon- 

TAGIODS  DISKA8IS  Act,  VINXSXAL  DTHKAflFH, 

Pbostitutioh,  &a 

Act,  Piaeaaea  Prevention— The  whole 
of  this  Act,  except  so  f ar  aa  relatea  to  the 
Metropolis,  has  been  repealed,  and  is  included 
in  the  Public  Health  Act,  1875.  See  Dibxasis, 
Pbevkntion  of. 

Aota,  Wmotarj—See  Factort  ;  Tbadks, 
Injurious. 


— Under  this  general  appellation 
are  included  the  Labouring  Glaasea  Dwelling- 
Housea  Act,  1851  (14  &  15  Viet  c  94),  the 
Labouring  Classea  Dwelling-Housea  Act,  1866 
(29  &  aO  Vict,  c  28),  Labouring  Classes  Dwell- 
ing-Houses Act,  1867  (30  &  31  Viet.  c.  28). 
The  whole  of  these  Aots  apply  only  to  urban 
districts,  and  may  or  may  not  be  adopted  ;  but 
where  they  are  in  force,  the  provisions  must 
be  duly  carried  out  by  the  urban  authority. 

Aota,  Xiand  Clanaea,  ConaoUdatlon 
cf—See  Lands,  Purchase  of. 

Aota,  Xiooal— There  are  various  local 
Acts  still  in  force  in  difiFerent  places.  The 
Local  Government  Board  has  now  the  power 
by  provisional  order  to  wholly  or  partially 
repeal,  alter,  or  amend  any  Local  Act  (with 
the  exception  of  a  Local  River  Conservancy 
Act).  Any  such  provisional  order  may  pro- 
vide for  the  extension  of  the  provisions  of  the 
Local  Act  referred  to  therein  beyond  the  dis- 
trict within  the  limits  of  such  Act,  or  for  the 
exclusion  of  the  whole  or  a  portion  of  any 
such  district  from  the  application  of  such  Act ; 
and  may  provide  what  local  authority  shall 
have  jurisdiction  for  the  purposes  of  the 
Public  Health  Act  in  any  area  which  is  by 
such  order  included  in  or  excluded  from  such 
district  (P.  H.,  s.  303). 

All  Acts  whatever  done  by  authorities  by 
virtue  of  the  powers  conferr^  upon  them  by 
a  Local  Act  are  valid,  notwithstanding  the 
passing  of  the  Public  Health  Acts,  1872  and 
1875  (P.  H.  338). 

Where  a  local  sanitary  Act  is  in  force 
within  the  district  of  a  local  authority,  pro- 
ceedings may  be  instituted  at  discretion,  either 
under  the  Local  Act  or  under  the  General  Act 
(f.e.,  P.  H.) ;  but  no  person  may  be  punished 
for  the  same  offence  both  under  a  Local  Act 
and  under  the  Public  Health  Act,  nor  is  the 
local  authority,  by  reason  of  the  existence  of 
a  Local  Act  in  their  district,  exempted  from 
the  performance  of  any  duty  or  obligation  to 
which  they  are  subject  under  the  Public 
Health  Act,  1875  (P.  H.  340). 

Aota,  Zrf>oal  Ooremment,  1868  (21  k 
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22  Yiot.),  1861  (24  &  25  Viet.  o.  61),  and  1863 
(26  &  27  Viot.  c.  17)— These  Acts  have  been 
repealed,  and  are  included  in  the  Public 
Health  Act,  1875.  See  Local  Boabds,  Urban 
Sanitabt  Authoritt,  &c 

Act,   BCarkeis   and  Fair   Olanses, 

1847  (10  L  11  Vict,  c  14)— £re<;  Markets. 

Acts,  Nuisance  Removal,  1856  (18  & 

19  Vict,  c  121),  I860  (23  &  24  Vict.  c.  77), 
1863  (26  &  27  Vict  c.  117),  1866  (29  &  30 
Vict.  c.  4),  are  all  repealed,  except  so  far  as 
relates  to  the  Metropolis,  and  included  in  the 
Public  Health  Act,  1875. 

Act,  Petrdeiim,  1871  (34  &  35  Vict,  c 
105)— See  Petroleum. 

Act,  Plianiiaoy,  1868  (31  &  32  Vict.  c. 
^)—See  Poisons. 


Acts,  Pablio  Health,  18M  (11  &  12 

Vict.  c.  63),  1872  (36  &  36  Vict,  c  79),  and. 
its  Amendment  Act  of  1874,  are  included  ia. 
the  Public  Health  Act  of  1875,  and  are  alto-> 
gether  repealed  with  a  few  exceptions  relating 
to  the  Metropolis.  See  Districts,  Sanitary  5 
Medical  Officer  of  Health  ;  Inspector  of* 
Nuisances,  &c.  &c. 

Act,  PubUo  Health,  1876  (38  &  3d 

Vict  c.  65)— This  important  Act  became  law- 
on  the  11th  of  August  1876.  It  repeals  and. 
embodies  the  Public  Health  Acts,  the  LocaX 
Government  Act,  the  Nuisance  Removal  Acta^ 
the  Sanitary  Acts,  the  Sewage  Utilisatioc^ 
Acts,  and  the  Diseases  Prevention  Act,  either* 
entirely  or  psrtially,  as  set  forth  in  detail 
the  first  and  second  parts  of  the  fifth  schedule 
of  the  Act,  as  follows  : — 


SCHEDULE  V. 
Part  I. 

ZHAcncurrs  which  have  been  alreadj  repealed  are  in  a  few  Instances  included  In  this  repeal,  in  order  to 

avoid  the  necessity  of  reference  to  previous  statutes. 


Sbbbiom  AXD  CHAPTia. 


11  k  12  Tict  c.  «3. 
14  A  15  Tict.  c.  28. 


16  &  17  Tict.  c.  41. 

18  k  19  Tict.  c.  116. 
18  k  19  Tict.  c  121. 

«1  ft  22  Tict.  c.  98. 

23  ft  24  Tict.  c.  77. 

24  ft  25  Tict.  c.  61. 
26  ft  27  Tict.  c.  17. 
26  ft  27  Tict.  c.  117. 

28  ft  29  Tict.  c.  76. 

29  ft  80  Tict.  c.  41. 

29  ft  80  Tict  c.  90. 

30  ft  SI  Tict.  c.  113. 

31  ft  32  Tict.  c  115. 

32  ft  83  Tict  G.  100. 

33  ft  34  Tict.  c.  53. 
S5  ft  36  Tict  c  79. 
37  ft  88  Tict  c.  89. 


TiTLi  OB  Shoet  Titlb. 


The  Public  Health  Act.  1848. 
The  Common  Lodging-Houses  Act, 
1851. 

The  Common  Lodging.Houses  Act, 
1853. 


...    The  Diseases  Prevention  Act,  1855. 


.  The  Nuisances  Removal  Act  for 
!    England.  1855 

The  Local  Government  Act  1^58. 

An  Act  to  amend  the  Acts  for  the 
Removal  of  Nuisances  and  the 
Prevention  of  Diseases. 

The  Local  Government  Act  (1858) 
Amendment  Act  1861. 

The  Local  Government  Act  Amend- 
ment Act  1863. 

The  Nuisances  Removal  Act  for 
Enprlaud  (Amendment)  Act  ^^63. 

The  Sewage  Utilisation  Act  1865. 

The  Nuisances  Removal  (No.  1)  Act, 

1866 
The  tsanitaiy  Act,  1866.    ... 


The  Sewage  Utilisation  Act,  1867. 

The  Sanitarj  Act,  1868.     ... 

The  Sanitary  Loans  Act,  1869. 

The  Sanitary  Act,  1870     ... 

The  PubUc  Health  Act,  1872. 

The  Sanitary  Law  Amendment  Act. 
1874. 


Extent  or  Rbpbal. 


The  whole  Act 

The  whole  Act,  except  so  far  as  re- 
lates to  the  Metropolitan  Police 
District 

The  whole  Act  except  so  far  as  re- 
lates to  the  Metropolitan  Police 
District 

The  whole  Act  except  so  far  as  re- 
lates to  the  Bletropolis. 

The  whole  Act,  except  so  Car  as  re- 
lates to  the  Metropolis. 

The  whole  Act 

The  whole  Act  except  so  far  as  re- 
lates to  the  Metropolis. 

The  whole  Act 

The  whole  Act 

The  whole  Act,  except  so  flsr  as  re- 
lates to  the  Metropolis. 

The  whole  Act,  except  so  far  as  re- 
lates to  Scotland  and  Ireland. 

The  whole  Act,  except  so  fiur  as  re- 
lates to  the  Metropolis. 

Parts  I.,  II.,  and  III.,  except  so  far 
as  relates  to  the  Metropolis  or  to 
Scotland  or  Ireland. 

The  whole  Act,  except  so  far  as  re- 
lates to  Scotland  or  Ireland. 

The  whole  Act  except  so  far  as  re- 
lates to  the  Metropolis. 

Tlie  whole  Act  except  so  far  as  re- 
lates to  the  Metropolis 

The  whole  Act.  except  so  far  as  re- 
lates to  the  Metropolis. 

The  whole  Act  except  so  far  as  re- 
lates to  the  .Metropolis. 

The  whole  Act,  except  so  far  as  re- 
lates to  the  Metropolitan  Police 
District 


Of  the  above  Acts,  the  following  (namely),  "The  Public  Health  Act,  1848,*'  and  "The  Local  Govern- 
ment  Act  1858,"  and  "The  Local  Government  Act  (1858)  Amendment  Act'.l861,"  and  "The  Local  Govern- 
ment Act  Amendment  Act,  1868,"  are  in  this  Act  referred  to  as  "  The  Local  Government  Acts." 
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SlSSlOX  A5I>  CBAPTBS. 


lUlSVictc  ML 


ISiUTlct  c.  90. 


li4l«Tict  c  42. 


Fart  II. 


Title  ok  Shoet  Title. 


The   Poblio 
Act,  1840. 


Hetlth    Sapplemental 


EXTBVT  OF  BiPElL. 


TheTPablic   Health 
Act,  1850  (No.  2). 


Sapplemental 


The  first  Public  Health  Sapplemental 
Act,  1851 


The  irhole  Act,  except — 

Section  1  (confirmation  of  certain 
proviiional  orders  of  the  Genenl 
Board  of  Health),  and  secUon  12 
(short  tiUe  of  Act),  and  the 
scbedale 

The  whole  Act,  except— 

Section  1  certain  prorisional  orders 
of  General  Board  of  Health  con- 
firmed), and  section  7  (short  title  of 
Act),  and  the  scheduie. 

Sections  6  to  12,  both  inclasiye  (first 
election  or  first  selection  and  elec- 
tion of  certain  local  boards),  and 
section  IS  (11  ft  12  Yict.  c.  63,  ss. 
08,  69,  as  to  repair  of  highwajs), 
and  section  14  (interpretation  of 
year),  and  section  16  (Act  incorpo- 
rated with  Pablic  Health  Act). 


The  Act  does  not  extend  to  Scotland  or  Ire- 
hod,  nor  to  the  Metropolis,  except  where  ex- 
prmlj  listed. 

It  contsins  ^43  lections  or  claases,  and  is 
divided  into  eleven  parts,  as  follows : — 

I.  FnUmnaty, —Tlua  part  is  almost  en- 
tir«Ij  composed  of  definitions  of  various  words 
ind  titles  used. 

II.  AiUhoritifi  for  Execution  of  the  Act, — 
This  part  proTides  for  the  division  of  the  whole 
d  Eoglind  into  rural  and  urban  sanitary  dis- 
tricti,  describes  the  authorities,  and  lays  down 
tbeir  powers. 

IIL  Stwrrage  and  Drainage. — This  division 
provides  sathorities  with  the  necessary  powers 
for  eoQstnicting  sewers  and  dealing  with  sew- 
^c,  tnd,  generaUy  speaking,  confers  on  local 
sntborities  power  to  enforce  drainage  where 

It  eoscts  penalties  for  building  houses  with- 
oQt  privy  accommodation,  and  gives  power  to 
tnfurce  closets  or  privies  where  necessary. 

It  provides  for  the  scavenging  and  cleans- 
tag  of  streets,  the  purification  of  houses,  and, 
gnenlly,  the  removal  of  filth. 

It  contains  important  sections  relative  to 
tbe  nipply,  storing,  and  protection  of  water ; 
it  regulates  lodging-houses,  defines  nuisances, 
forbids  the  unauthorised  establishment  of 
offeniive  trades  in  urban  districts,  gives 
poven  with  regard  to  unhealthy  or  unsound 
foods,  contains  provisions  as  to  the  esiablish- 
■ent  of  hospitals,  the  prevention  of  infectious 
tad  epidemic  Tliin>T>s^|  and  the  establishment  of 
iMrtosries. 

H'.  Lural  Ooremment  Provisions,  —  This 
pvtioQ  of  the  Act  relates  entirely  to  urban 
districts,  and  regulates  certain  matters  rela- 
tive to  highways,  streets  and  buildings,  mar- 
kli,  public  pleasuze-grouoda,  and  police. 


V.  General  Provisions. —The  general  provi- 
sions of  the  Act  are  those  relative  to  contracts, 
the  purchase  of  lands,  arbitration,  bylaws, 
the  conduct  of  business,  the  appointment  and 
the  duties  of  the  officers  of  local  autho- 
rities. 

VI.  Bating  and  Borrowing  Powers.— This 
division  defines  the  expenses  of  the  different 
authorities,  makes  provision  for  meeting  those 
expenses  by  rates,  gives  power  to  borrow  for 
certain  sanitary  purposes,  and  provides  for  the 
efficient  audit  of  the  accounts. 

VII.  Legal  Proceedings.— This  portion  of 
the  Act  contains  sections  setting  forth  in  de- 
tail the  legal  procedure  for  the  prosecution  of 
offences,  and  the  recovery  of  penalties ;  pro- 
viding an  appeal  in  certain  cases  to  Quarter 
Sessions,  in  others  to  the  Local  (Government 
Board ;  it  also  lays  down  the  exact  manner  in 
which  notices  are  to  be  served. 

VIII.  Alteration  of  Areas  and  Union  of  Dis- 
tricts.— This  portion  gives  very  large  powers  to 
the  Local  Government  Board  in  regard  to  the 
alteration  of  areas  and  the  union  of  districts, 
not  alone  for  sewerage  and  general  purposes, 
but  also  for  the  purpose  of  appointing  a  medi- 
cal officer  of  health ;  it  also  provides  for  the 
constitution,  expenses,  &c.,  of  port  sanitary 
authorities. 

IX-  Local  Oovemment  Board, — This  part  of 
the  Act  is  exclusively  devoted  to  sections  re- 
lating to  the  powers,  orders,  and  proceedings 
of  the  Local  (jrovemment  Board. 

X.  Miscellaneous  and  Temporary  Provisions. 
— The  miscellaneous  provisions  are  those  rela- 
tive to  entry  on  lands,  penalty  for  obstructing 
the  execution  of  the  Act,  compensation  in  cer- 
tain cases,  hop-pickers,  &c.  The  temporary 
provisions  relate  to  the  clerk  and  treasurer  of 
certain  authorities,  to  special  district  rates, 
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to  main  sevrerage,  district  and  joint  sewerage 
boards,  and  a  few  other  matters. 

XI.  Saving  Clautes  and  Repeal  of  Acts. — 
This  division,  as  its  title  implies,  contains 
various  saving  olAOses,  and  is  followed  by  the 
schedules. 

The  various  sections  of  the  Public  Health 
Act  and  its  schedules  will  be  found,  either  in 
detail  or  in  substance,  throughout  this  work ; 
and  in  quoting  the  Act  the  abbreviation  P.  H. 
will  be  employed. 

Act  Regulating  Sale  of  Xntoxioat- 
Ing  Xdquors  (35  &  36  Vict,  c  9i)^See  Al- 

COHOUO  BSVERAOXS. 

Aot,  Sanitary,  1863  (29  &  30  Vict.  c. 
90)— The  first,  second,  and  third  parts  of  this 
Act  are  repealed,  except  so  far  as  relates  to 
the  Metropolis,  or  to  Scotland  or  Ireland :  the 
whole  of  the  Sanitary  Act,  1868  (31  &  32  Yict. 
o.  115),  and  the  whole  of  the  Sanitary  Act, 
1870,  except  so  far  as  relates  to  the  Metro- 
polis, is  repealed,  and  the  main  provisions  of 
the  whole  three  Acts  are  included  in  the  Pub- 
lic Health  Aot,  1875. 

Aot,  Sanitary  Zioans,  1869  (32  &  33 

Vict,  c  100)— The  whole  of  this  Act,  except 
so  far  as  relates  to  the  Metropolis,  is  repealed ; 
its  main  provisions  are  embodied  in  the  Public 
Health  Act,  1875.  See  Expenses,  Water- 
Supply,  &o. 

Acts,  Sewage  X7tiliaation  (28  &  29 

Vict.  c.  75,  and  30  &  31  Vict.  c.  113)— The 
whole  of  these  Acta  are  repealed,  except  so 
far  as  relates  to  Scotland  or  Ireland. 

Aot,  Towns  Zminrovement  Olansee, 

1847  (10  &  11  Vict,  c  34)— The  following 
provisions  of  this  Act  are  incorporated  in  the 
Public  Health  Act,  1875,  and  refer  exclusively 
to  urban  districts : — 

1.  With  respect  to  naming  the  streets  and 
numbering  the  houses. 

2.  With  respect  to  improving  the  line  of 
the  streets  and  removing  obstructions. 

3.  With  respect  to  ruinous  or  dangerous 
building^. 

4.  With  respect  to  precautions  during  the 
construction  and  repair  of  the  sewers,  streets, 
and  houses. 

5.  With  respect  to  the  regulation  of 
slaughter-houses. 

Notices  for  alterations  under  the  69th,  70th, 
and  7l8t  sections,  directions  under  the  73d 
section,  and  orders  under  the  74ih  section  of 
the  said  Towns  Improvement  Clauses  Act, 
may,  at  the  option  of  the  urban  authority,  be 
served  on  owners  instead  of  occupiers,  or  on 
owners  as  well  as  occupiers,  and  the  cost  of 
works  done  under  any  of  these  sections  may, 


when  notices  have  been  so  served  on  owners, 
be  recovered  from  owners  instead  of  occupiers ; 
and  when  such  cost  is  recovered  from  occu- 
piers, so  much  thereof  may  be  deducted  from 
the  rent  of  the  premises  where  the  work  is 
done  as  is  allowed  in  the  case  of  private  im- 
provement rates  under  the  Act.  (P.  H.,  160.) 

Aot,  Towns  Polioe  Clauses,  184k7 

(10  &  11  Vict.  c.  89)— The  following  pro- 
visions of  this  Act  are  incorporated  with  the 
Public  Health  Aot,  1875  :— 

1.  With  respect  to  obstructions  and  nui- 
sances in  the  streets. 

2.  With  respect  to  fires. 

3.  With  respect  to  places  of  public  resort 

4.  With  respect  to  hackney  carriages. 

5.  With  respect  to  bathing. 

The  Act  applies  to  urban  districts  only 
(P.  H.,  171). 

Aot,  IXTatoliiner  and  Zaighting  (3  k 

4  WilL  IV.  c.  90)  is  now  superseded  by  the 
Public  Health  Aofe  (38  &  39  Vict.  c.  55,  a.  163). 
See  Gab, 

Aot,  Water-Works  Clauses,  1883 

— This  Act  is  incorporated  with  the  Public 
Health  Act  (88  &  39  Vict.  e.  55,  s.  67),  and 
also  certain  clauses  of  the  Water- Works 
Act,  1847.    See  Water. 

Adipooere— iSTee  Sapoviitoation. 

Adulteration — This  term  is  only  properly 
applied  to  the  adding  of  substances  to  articles 
of  commerce,  food,  or  drink,  for  the  purposes 
of  deception  or  gain ;  but  the  term  by  magis* 
trates  and  analysts  is  often  practically  applied 
to  accidental  impurity,  or  even  in  some  cases  ^ 
to  actual  substitution.* 

The  Society  of  Public  Analysts  have  unani- 
mously adopted  the  following  definition  of 
an  adulterated  article. 

An  article  shall  be  deemed  to  be  adul- 
terated— 

A.  In  the  case  of  food  or  drink — 

1.  If  it  contain  anj  ingredient  which  may  rendw 
such  article  injuriotu  to  the  health  of  a  conaamer. 

2.  If  it  contain  any  substance  that  sensibly  in- 
creases its  weight,  bulk,  or  strength,  or  gives  It  a 
fictitious  value,  unless  the  amount  of  such  substance 
present  bo  due  to  circumstances  necessarily  apper- 
taining to  its  collection  or  manufacture,  or  be  neces- 
sary for  its  preservation,  or  unless  the  presence 
thereof  be  aclcnowledged  at  the  time  of  sale. 

S.  If  anj  important  constituent  has  been  wholly 
or  In  part  abstracted  or  omitted,  unless  acknowledg- 
ment of  such  abstraction  or  omission  be  made  at  the 
time  of  sale. 


*  E.g.,  9.  person  was  fined  under  the  Adulteration 
Act  for  selling  as  citrate  of  magnesia  a  substance 
which  did  not  contain  a  particle  of  that  salt,  and  a 
hawker  for  selling  cigars  In  which  there  was  no 
tobacco  at  all. 
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4  If  it  be  an  imiutioa  of;  or  be  sold  nnder  the 
UM  ti,  taother  article. 

&  In  the  ease  of  dmgi — 

L  If  Then  retailed  for  medielnal  pnrpoeea  under 
ittB«  recofniaed  in  the  Britiah  Pharmacopoeia  It 
be  Bot  equal  in  strength  and  parity  to  the  standard 
hid  don  in  thai  work. 

i  If  wben  sold  under  a  name  not  recognlaed  in 
fte  Britiih  Fbarmaoopceia  it  differ  material! j  from 
tb<  itaiidard  kid  down  in  approved  works  on  Materia 
Utikt,  or  the  professed  standard  under  which  it  is 

lAmiU.—The  following  shall  be  deemed 
Bmha  for  the  respective  articles  referred 
tor- 

MUk  shall  contain  not  less  than  0*0  per  cent,  bj 
waifbt  of  milk  8<^da  not  tat|  and  not  less  than  2*5 
percent  of  batter-fat 

Stim  M3k  ihall  contain  not  lew  than  9*0  per  cent 
by  weight  of  milk  solids  not  flit 

Better  shall  contain  not  less  than  80*0  per  cent 
•f  batter-^ 

rn  shall  not  contain  more  than  8*0  per  cent  of 
MiB«fil natter,  calculated  on  the  tea  dried  at  \W*C., 
«r  which  at  least  8*0  per  cent,  shall  be  soluble  in 
water,  aad  the  teaot  sofd  ahall  yield  at  least  SOOper 
ccsLofcztnct 

OaeosihsU  cootaia  at  least  90  per  cent  of  cocoa- 

fiMvar  shall  contain  not  less  than  3-0  per  cent 
if  acetic  add. 

Tie  practice  of  fraadolent  adulteration 
ku  existed  for  aget.  In  onr  own  country 
8&  eBsctmeot  to  prohibit  adulteration  was 
is  fnree  as  earlj  as  1267,  and  punishments 
for  it  woe  prowided  in  1581, 1604,  1836, 1851, 
kt  kc.  Public  attention  was  drawn  to  it  in 
USby  Aeeum*s  "Death  in  the  Pot;"  and  in 
VS&  Dr.  Hassall,  an  excellent  microscopist, 
pibliahed  his  "Food  and  its  Adulterations.'* 
Ister,  a  wariety  of  works  by  Letheby,  Pavy, 
BmiD,  Plarfces,  and  others,  on  food,  &c',  have 
^ipeared,  which,  with  the  aid  of  the  evidence 
koQ^t  before  the  Commissioners  of  the 
HoBM  of  Commons,  and  the  *'  Lancet  *'  Sani- 
kiy  Gommisaion,  have  enabled  the  public  to 
better  appreciate  the  nutritive  value  of  pure 
food,  and  the  nature  of  some  of  tbe  adulter- 
tttoos  practised,  and  finally  led  to  the  impor- 
taat  Adulteration  Acts. 

Tbe  sophistications  may  be  divided  into 
Kvwal  distinct  classes :— 

L  To  fire  weight  or  volume,  such  as  water  added 
Isktier ;  plaster-of- Paris  to  flour,  kc ;  red  earths  to 
■aatio ;  sand  to  tea  leaves,  Ac ;  water  to  milk,  Ac. : 
iD  these,  therefore,  are  substitutions  of  worthlem  or 
my  cheap  articles  which  take  the  place  of  the  real 

i  Tt  girt  a  colour  which  either  makes  a  good 
■tkk  Bare  pleasing  to  the  eye,  or  else  disguises  an 
Mriar«M-e.f.,  Prussian  blue,  bUck-lead,  Ac,  to 
fmsteas ;  amiatto  to  cheese,  Ac ;  arsenite  of  copper 
kswseiauats,  Ac 

I.  Iihstitatiooji  of  a  cheaper  form  of  the  article, 
•ihi  ame  sabstance  from  which  the  strsagth  has 


been  extracted  put  in  the  place  of  the  real— e.^., 
tea  mixed  with  spent  leaves,  Ac. 

A.  A  very  small  chus,  where  the  adulteration  is 
really  added  with  no  flraudulent  intent,  but  to  enhance 
the  quality  of  the  goods  sold — e.a*»  alum  to  bread, 
when  added  in  small  quantities.    See  Bbxad. 

The  following  is  a  list  of  the  principal 
adulterations  practised : — 

Nam*.  Natm*  of  Advltentlan. 

Aconitia. With  other  alluUoids— e.(7.,  del- 

phinia,  aconella,  Ac. 

Ale. Common  salt  Cooeul%u  Indicut, 

grains  of  paradise,  qaassia,  and 
other  bitters,  sulphate  of  iron, 
alum.  Ac. 

Allspice Mustard  husks. 

Anchovies Other  fish  and  colouring- matters 

— e,o.,  Armenian  bole,  Venetian 
red,  Ac. 

Annatto All  sorts  of  starch,  soap,  red  fer- 
ruginous earths,  carbonate  and 
sulphate  of  lime,  salts,  Ac. 

Arrowroot Yarions  other  fecula,  such  as  sago, 

tapioca,  potato,  and  others. 

Balsam  of  copaibas  Tarpentine  and  fixed  oils. 

Beef  (potted) Armenian  bole. 

Bismuth Carbonate    of   lead,    sometimes 

arsenic. 

Bloaters  (potted). ..Armenian  bole. 

Brandy Water,  burnt  sugar,  Ac. 

Bread Potatoes  (mashed),  alum,  inferior 

flour,  Ac.  Ac. 

Butter. Water,     salt,     colouring-matter, 

lard,  tallow,  and  other  fats. 

(T^Juput  oil. Copper,  camphor  dissolwed  in  oil 

or  rosemary,  and  coloured  with 
copper  (as  a  substitute). 

Calamine. Coloured  sulphate  of  banrta. 

Calomel Sulphate  of  baryta,  chalk,  white 

precipitate,  white-lead,  pipe- 
clay, Ac.  Ac. 

(Talnmba. Tinged  bryony  root,  root  oflVo- 

tera  Walteri,  and  others. 

(Tamboge Starch,  Ac. 

Camphor. A  substitution  of  Borneo  camphor 

has  been  made. 

Cantharides Golden  beetle,  artificially-coloured 

glass,  Ac. 

Carbonate  of  lead  Sulphate  of  baryta,  sulphate  of 

lead,  chalk,  Ac.  Ac. 

^^^«  [^J»*;  }  Sulphate  of  baryta,  boneblack,  Ac 

Cassia  (senna) Leaves   of   Solenottemma  artfd, 

and  other  foreign  leaves. 

Castor  oil Other  oils,  often  small  quantities 

of  croton  oil. 

(Cayenne Ground  rice,  vermilion,  Yenetian 

red,  turmeric. 

(Champagne Gooseberry  and   other  wines  as 

a  substitute,  different  colouring- 
matters,  Ac. 

Cheese. Annatto,    bole  (Armenian),    and 

other  colouring-matters. 

Chicory Colouring-matters,  such  as  fer- 
ruginous earths  and  burnt  sugar, 
Yenetian  red,  Ac. ;  and  different 
fiours,  such  as  wheat,  rye,  beans, 
Ac. ;  and  sometimes  sawdust. 

Cider Lead  (as  an  impurity,  not  inten- 
tional). 

Cigars Substitutions  of  hay  and  other 

rubbish,  inferior  tobaccoeH,  Ac. 

Cinruunon Cassia,  clove  stalks,  and  different 

flours. 

Claret Brandy,  and  substitution  of  in- 
ferior wines. 

Cloves Clove  stalks. 

Cocoa  and   cho-  >  Cheaper  kinds  of  arrowroot,  such 

colate /     as  Tousles-moit,  Maranta,  and 

East  Indian,  animal  matter, 
com,  sago,  tapiocai  Ac. . 
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Name.  Natara  of  Adnlter.itlon. 

Coffee Chicory,  roasted  wheat,  rye  floors. 

and  colouring-matters,  such  as 
burnt  sugar,  kc. 

Cod.liyer  oil Other  oils  mixed  with  it. 

Colooynth     (exo  Tlie  extract  is  not  unfrequentlj 
tract  comp.)...  j     made  with  the  pulp  and  seeds 

Confectionery Injurious  colouring-matters,  such 

as  arsenite  of  copper,  chromate 
of  lead,  kc. 

Confection,   aro- )  Expensive   ingredients   omitted, 

matic )     turmeric  substituted  for  saffh>u, 

Ac.  kc. 

Copal Gum  dammar,  resin,  kc. 

Curry  p>owder Red-lead,  ground  rice,  salt. 

Cuspariabark The  bark  of  Strycknos  nux  vo- 
mica has  been  substituted. 

Custard  and  egg)  Turmeric,    chrome   yellow,    and 
powder )      different  flours. 

Elaterium Starch,  flour,  chalk,  Ac. 

Epsom  salts Chloride   of  magnesium,  chalk, 

kc. 

Ether. Alcohol. 

Flour Other  and  inferior  flours,  as  the 

flour  from  rice,  bean,  Indian 
com,  potato,  Ac,  sulphate  of 
lime,  alum. 

Gelatine Salt  and  sugar. 

Gin Water,  sugar,  flarouring-matters 

of  different  kinds,  turpentine, 
alum,  tartar. 

Ginger Turmeric  and  husks  of  mustard, 

flour  from  wheat,  sago,  i:c. 

Guaiacum  resin Other  resins. 

Honey Flour,  cane-sugar. 

Uops Cooculut  Indicut,  grains  of  para- 
dise, Ac.  Ac. 

Iodide  of  potash.. .Water,  carbonate  of  potash,  chlo- 
rides of  soda  and  pota&h,  iodate 
of  potash,  ioiline,  Ac. 

Iodine Water,  plumbago,  charcoal,  black 

oxide  of  manganese,  Ac. 

Ipecacuanha Other   roots,    extraneous  woody 

flbre  ;  also  in  powder,  chalk, 
flour,  Ac,  have  been  added. 

Isinglass Oelatine. 

Jalap Raspings  of  guaiacum,  false  Jalap 

root,  Ac. 

Lard Carbonate  of  soda,  salt,  potato, 

flour,  lime. 

Lemon  Juice A   mixture    of   sugar-and-water, 

acidulated  with  sulphuric  acid, 
has  been  substituted. 

Liquorice Rice,  chalk,  gelatine,  and  different 

flours. 

*^?ffphl!te'*.'''*^^!  [Lime,  carbonate  of  magnesia. 

Magnesia  carb Lime,  sulphate,  Ac.  Ac. 

Marmalade Apple  or  turnip  pulp. 

Mercury Lead,  tin,  einc,  bismuth,  Ac. 

»'    ^J*^"  Jj*  I  Red  iodide  of  mercury. 

r  M    oxide  of Brick-dust,  red-lead,  Ac. 

„    white       )  Chalk,  carbonate  of  lead,  plaster- 
precipitate  of.. J      of- Paris,  Ac.  Ac. 

Milk Water. 

Mustaid Turmeric,  wheat  flour. 

Myrrh Gum   bdellium,  and  other  gum 

resins. 

Oatmeal Barley  flour,  rubble. 

Opium Stones,  sand,  clay,  vegetable  ex- 
tracts, sugar,  treacle,  water,  Ac. 

Pareira  root Different  roots  substituted 

Pepper. Linseed  -  meal,    different   flours, 

mustard  husks.  Ac. 

Pickles Salts  of  copper,  acetate  of  copper, 

Ac. 
Porter  and  stout  .Sugar,  treacle,  water,  and  salt. 

Potash. Carbonate,  sulphate,  and  chloride 

of  potash,  lime,  iron,  and  alu- 
mina. 
„     acetate  of.  ...Sulphates  and  chlorides  of  pot- 
asl^ 
carbimate  of.  Sulphates  and  chlorides  of  potash. 


NaTD«.  Natmo  of  Adnltentioii. 

Potash,bi^bon.  |^rt)onate  of  potash. 

„     citrate Sulphates  of  potash. 

„     chlorate  of.. Chloride  of  potassium. 

„     tartrate  of...Tartrate  of  lime. 

„     nitrate  of.  ...Sulphate  or  chloride  of  potash. 

Preserves Salts  of  copper. 

Quinine Sulphate  of  lime,  chalk,  magnea: 

cane-sugar,  sulphate  of  cincl 

nine,  Ac.  Ac. 
Rhubarb Turmeric,  and  inferior  variet] 

substituted  for  Turkey. 

Rum Water,  cayenne,  burnt  sugar. 

Sago Potato  flour. 

Sauce Treacle,  salt,  cochineal.  Armeni 

bole,  and  other  colouring-i&j 

ters. 
Scammony Chalk,  starch,  guaiacum,  Jala 

dextrin,  ^'c. 

Senega. Ginseng,  gillenia. 

Senna Leares  of  Cyanekum  artid. 

Sherry Sulphates  of  potash,  soda,  brand 

burnt  sugar.  Ac. 
Snuff Carbonate    of   ammonia,    glu 

sand,  colouring-matters,  kc. 

^Se  of^'*^"^*^  }  Carbonate  and  sulphate  of  soda. 

Soda,  carbonate  of.  Sulphate  of  soda. 

„    phosphate  of.  Pho^)hate  of  lime. 
Spices Colouring     materials,     substiti 

tions,  and  different  flours. 

Squills Wheat  flour. 

Sugar Sand,  flour,  Ac. 

Sulphur Sulphurous  acid  (as  an  imparl^ 

Sulphuric  acid Lead,  water,  arsenic,  hydrochloc 

acid. 
Tapioca Mixing  inferior  starches  with  tS 

true  tapioca. 
Tea Sand,  iron  fllings,*  exhausted  t4 

leaves,  foreign  leaves;  and   i 

green  teas,  black-lead,  Prussia 

blue,  China  clay. 
Tobacco Sometimes  inferior  tobacco  mix  4 

with  good,  water ;  other  ada: 

terations  rare. 
Turmeric Tellow  ochre,  carbonate  of  Wf>* 

or  potash. 
Uvof  ursi  (bear-)  Leaves  of  red  whortleberry  u 

berry  leaves)...)      others. 
Vinegar Sulphuric  acid,  and  metallic  ia 

purities. 
Wines Water,     Jerupiga,  bitartrate 

potash,  substitution  of  infer 

wines,    brandy,     spirits,   ^. 

various  other  matters. 
Zinc,  oxide  of. Chalk,  carbonate  of  magnesia. 

The  Sale  of  Food  and  Drugs  Act  has  n  4 
taken  the  place  of  several  Acts  passed  duri. 
the  present  century  to  prevent  udulterati< 
There  yet  remains  an  Act  prohibiting  "t, 
mixture  of  injurious  ingredients  with  into: 
eating  liquors,  and  one  or  two  statutes  re>fi 
lating  trade  frauds,  as,  for  example,  t 
Adulteration  of  Seeds  Act,  1809.  These  A< 
have  not  been  incorporated  in  the  Sale  of  Fo 
and  Drugs  Act. 

SALE  OF  FOOD  AND  DRUGS  (38  A  39  Tict.  c.  0! 

An  Act  to  repeat  (he  Adulteration  of  Food  Acts,  an 
to  make  better  provision  for  the  Sale  of  Food  as 
Drugs  in  a  pure  state.    (11  tk  A  ugutt  1875). 

Whereas  it  is  desirable  that  the  Acts  now  in  fon 
relating  to  the  adulteration  of  food  should  be  r 

*  By  "iron  fllings**  is  meant  an  earth  strong 
impregnated  with  iron ;  it  is  without  doubt  a  Chine 
adulteration.    See  Tul 
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pnled.  tiHl  that  tlie  law  rejrarding  tbe  sale  of  food  8.  No  person  shall  sell  to  the  prejudice  of  the  por- 

vmI  draiCB  in  a  pore  and  genuine  condition  should  be  chaser  any  article  of  food  or  any  drug  which  is  not 

iBeadtd :  of  the  nature,  substance,  and  quality  of  the  article 

B«  it  therefore  enacted  by  the  Quad's  most  £x-  demanded  by  such  purchaser,  under  a  penalty  not 

ceUrat  Majesty,  by  and  with  the  advice  and  consent  exceeding  twenty  pounds ;  provided  that  an  offence 

«f  tbe  Lords  spiritual  and  Temporal,  and  Commons,  shall  not  be  deemed  to  be  committed  under  this  sec* 

is  this  present  Parliament  assembled,  and  by  the  tion  in  the  following  cases ;  that  is  to  say^ 

laUioritT  of  the  same,  as  follows :  (1.)  Where  any  matter  or  in{rredient  not  injurious 

1.  fraa  the  commencement  of  this  Act  the  statutes  to  health  has  been  added  to  the  food  or  drug 

«( the  twenty-third  and  twenty-fourth  of  Tictoria,  because  the  same  is  required  for  the  produc- 

chapter  eifhty-fonr,  of  the  thirty-first  and  thirty-  tion  or  preparation  thereof  as  an  article  of 

fpcoDd  of  Tictmia,  chapter  one  hundred  and  twenty-  commerce,  in  a  state  fit  for  carriage  or  con- 

u(,  sertion  twenty-four  of  the   thirty-third   and  sumption,  and  not  fraudulently  to  increase  the 

thirty  fourth  of  Tictoria.  chapter  twenty-six,  section  bulk,  weight,  or  measure  of  the  food  or  drug, 

three,  snd  of  tbe  thirty-fifth  and  thirty-sixth  of  Vic-  or  conceal  the  inferior  quality  thereof ; 

tsTA  chspter  serenty-four,  shall  be  repealed,  except  (2.)  Where  the  drug  or  food  is  a  proprietary  medl- 

ia  itftrd  to  aoy  appointment  made  under  them  and  cine,  or  is  the  subject  of  a  pntent  in  force, 

Do(  theo  detcnuined,  and  in  regard  to  any  offence  and  is  supplied  in  the  state  required  by  the 

ceoDitted  against  them  or  any  prosecution  or  other  specification  of  the  patent ; 

actcosmenced  and  not  concluded  or  completed,  and  (3.)  Where  the  food  or  drug  is  compounded  as  in 

ur  pajmeot  of  money  then  due  in  respect  of  any  this  Act  mentioned ; 

proTiMOQ  thereof.  ^4,)  Where  the  food  or  drug  is  unavoidably  mixed 

1  ne  term  "food"  shall  include  every  article  with  some  extraneous  matter  in  the  process  of 

Bs«d  for  food  or  drink  by  man,  other  than  drugs  or  collection  or  preparation. 

nter:  7.  Mo  person  shall  sell  any  compound  article  of 

Tbe  term  "  drug'*  shall  include  medicine  for  inter-  food  or  compounded  drug  which  is  not  composed  of 

ul  or  external  use :  ingredients  in  accordance  with  the  demand  of  the 

Tbe  term  "county-  shall  include  every  county,  purchaser,  under  a  penalty  not  exceeding  twenty 

ndiog;  snd  division,  as  well  as  every  county  of  a  pounds. 

dtr  or  town  not  being  a  borough :  8.  Provided  that  no  person  shall  be  guilty  of  any 

Tbe  term  "justices**  shall  include  any  police  and  such  offence  as  aforesaid  in  respect  of  the  sale  of  an 

ttipeodisry  magistrate  invested  with  the  powers  of  a  article  of  food  or  a  drug  mixed  with  any  matter  or 

jiftice  of  the  peace  in  England  and  any  divisional  ingredient  not  injurious  to  health,  and  not  intended 

juticti  in  Ireland.  fraudulently  to  increase  its  bulk,  weight,  or  measure, 

Ikteription  of  Offences.  ®'  conceal  its  inferior  quality,  if  at  the  time  of  deli- 

.    ,-      ,        .          ,  ,                 _  vering  such  article  or  drug  he  shall  supply  to  the 

t  No  person  shall  mix,  colour,  stain,  or  powder,  *  receiving  the  same  a  notice,  by  a  label  dls- 

•r  order  or  permit  any  other  penon  to  mix.  colour,  ^j^^^,    ^^^  j    j^jy  written  or  printed  on  or  with  the 

mis.  or  powder,  any  arUcle  of  food  with  any  ingre-  ^j^^  ^r  drug,  to  the  effect  that  the  same  is  mixed. 

diesi  or  material  so  as  to  render  the  article  iiUurious  ^   jjo  person  shall,  with  the  intent  that  the  same 

tohetlth.  with  intent  that  the  same  may  be  sold  in  ^      ^e  sold  in  its  altered  state  without  notice,  ab- 

thst  itste.  and  no  person  shaU  sell  any  such  article  .^^^^  ^^  ^„  ^^le  of  food  any  part  of  it  so  as  to 

10  sized,  coloured,  stained,  or  powdered,  under  a  ^^  injuriously  its  quality,  substance,  or  nature, 

p«ult7  iD  esch  case  not  exceeding  fifty  pounds  for  .„ ^  „^  p^^^  g^a,!  g^^  ^^j  article  so  altered  without 

the  first  offence  ;   every  offence,  after  a  conviction  making  disclosure  of  the  alteration,  under  a  penalty 

ftr  s  first  offence,  shall  be  a  misdemeanour,  for  ,^  ^y^  ^^  ^^^  exceeding  twenty  pounds, 
vhioi  the  person,  on  conviction,  shall  be  imprisoned 

fcft  period  not  exceeding  six  months  with  hard  AppoitUmetU  and  Dutiei  of  Analysts,  and 

.    '              .    „            A,     »v                   «  Ftocudingt  to  obtain  Analyiis. 
i  Ao  person  shall,  except  for  the  purpose  of  com. 

poutdinir as  hereinafter  described,  mix,  colour,  stain,  10.  In  the  city  of  London  and  the  liberties  thereof 

•r  powder,  or  order  or  permit  any  other  person  to  the  Commissioners  of  Sewers  of  the  city  of  London 

■iz.  foloor.  stain,  or  powder,  any  drug  with  any  and  the  liberties  thereof,  and  in  all  other  parts  of 

isfredient  or  material  so  as  to  affect  injuriously  the  the  metropolis  the  vestries  and  district  boards  acting 

fulitj  or  potency  of  such  drug,  with  intent  that  the  in  execution  of  the  Act  for  the  better  local  maoage- 

■■e  may  be  sold  in  that  state,  and  no  person  shall  ment  of  the  metropolis,  the  court  of  quarter  sessions 

ieD  SOT  such  drug  so  mixed,  coloured,  stained,  or  of  every  county,  and  the  town  council  of  every 

lovdered,  under  the  same  penalty  in  each  case  re-  borough  having  a  separate  court  of  quarter  sessions, 

ipectiTely  as  in  the  preceding  section  for  a  first  and  or  having  under  any  general  or  local  Act  of  Parlia- 

■hseqoent  offence.  ment  or  otherwise  a  separate  police  establishment, 

(.  Provided  that  no  person  shall  be  liable  to  be  may,  as  soon  as  convenient  after  the  passing  of  this 

•MTieted  under  either  of  the  two  last  foregoing  sec-  Act,  where  no  sppointment  has  been  hitherto  made, 

liou  of  this  Act  in  respect  of  the  sale  of  any  article  and  in  all  cases  as  and  when  vacancies  in  the  ofllce 

if  food,  or  of  any  drug,  if  he  shows  to  the  satisfac-  occur,  or  when  required  so  to  do  by  the  Local  Go- 

IMB  of  the  justice  or  court  before  whom  he  is  charged  vemment  Board,  shall,  for  their  respective  city,  dis- 

Iftst  he  did  not  know  of  the  article  of  food  or  drug  tricts,  counties,  or  boroughs,  appoint  one  or  more 

■old  by  him  being  so  mixed,  coloured,  stained,  or  persons  possessing  competent  knowledge,  skill,  and 

powdered  as  in  either  of  those  sections  mentioned,  experience,  as  analysts  of  all  articles  of  food  and 

si4  that  he  could  not  with  reasonable  diligence  drugs  sold  within  the  said  city,  metropolitan  districts, 

lavs  obtained  that  knowledge.  counties,  or  boroughs,  and  shall  pay  to  such  analysU 
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Boch  remuDfraUon  u  shall  be  mataallj  agreed  upon, 
and  maj  remoye  him  or  them  ad  they  shall  deem 
proper ;  bat  sach  appointmenta  and  removals  shall 
at  all  times  be  snbtject  to  the  approyal  of  the  Local 
Goyemment  Board,  who  roaj  require  satisfactory 
proof  of  competency  to  be  supplied  to  them,  and  may 
give  their  approval  absolutely  or  with  modifications 
as  to  the  period  of  the  appointment  and  removal,  or 
otherwise :  Provided  that  no  person  shall  hereafter 
be  appointed  an  analyst  for  any  place  under  this  sec- 
tion who  shall  be  engaged  directly  w  indirectly  in 
any  trade  or  business  connected  with  the  sale  of 
food  or  drugs  in  such  place. 

In  Scotland  the  like  powers  shall  be  conferred  and 
the  like  duties  shall  be  imposed  upon  the  commis- 
sioners of  supply  at  their  ordinary  meetings  for 
counties,  and  the  commissioners  or  boards  of  police, 
or  where  there  are  no  such  commissioners  or  boards, 
upon  the  town  councils  for  boroughs  within  their 
several  Jurisdictions;  provided  that  one  of  Her 
Majesty's  Principal  Secretaries  of  State  in  Scotland 
shall  be  substituted  for  the  Local  Qovernment  Board 
of  England. 

In  Ireland  the  like  powers  and  duties  shall  be 
conferred  and  imposed  respectively  upon  the  grand 
jury  of  every  county  and  town  council  of  every 
borough;  provided  that  the  Local  Government 
Board  of  Ireland  sha  1  be  substituted  for  the  Local 
Government  Board  of  Engliind. 

11.  The  town  council  of  any  borough  may  agree 
that  the  analyst  appointed  by  any  neighbouring 
borough  or  for  the  county  in  which  the  borough  is 
situated,  shall  act  for  their  borough  during  such  time 
as  the  said  council  shall  think  proper,  and  shall 
make  due  provision  for  the  payment  of  his  remuner- 
ation, aid  if  such  analyst  shall  consent,  he  shall 
during  such  time  be  the  analyst  for  such  borough  for 
the  purposes  of  this  Act. 

12.  Any  purchaser  of  an  article  of  food  or  of  a  drug 
in  anyplace  being  a  district,  county,  city,  or  borough 
where  there  is  any  analyst  appointed  under  this  or 
any  Act  hereby  repealed  shall  be  entitled,  on  payment 
to  such  analyst  of  a  sum  not  exceeding  ten  shillings 
and  sixpence,  or  if  there  be  no  such  analyst  then 
acting  for  such  place,  to  the  analyst  of  another  place, 
of  such  sum  as  may  be  agreed  upon  between  such 
person  and  the  analyst,  to  have  such  article  analysed 
by  such  analyst,  and  to  receive  from  him  a  certificate 
of  the  result  of  his  analysis. 

13.  Any  medical  officer  of  health,  inspector  of 
nuisances,  or  inspector  of  weights  and  measures,  or 
any  inspector  of  a  market,  or  any  police  consuble 
under  the  direction  and  at  the  cost  of  the  local 
authority  appointing  such  officer,  inspector,  or  con- 
stable, or  charged  with  the  execution  of  this  Act, 
may  procure  any  sample  of  food  or  drugs,  and  if  ho 
suspect  the  same  to  have  been  sold  to  him  contrary 
to  any  provision  of  this  Act,  sliall  submit  the  same 
to  be  analysed  by  the  analyst  of  the  district  or  place 
for  which  he  acts,  or  if  there  be  no  such  analyst  then 
acting  for  such  place  to  the  analyst  of  another  place, 
and  such  analyst  shall,  upon  receiving  payment  as 
is  provided  in  the  last  section,  with  all  convenient 
speed  analyse  the  same,  and  give  a  certificate  to  such 
officer,  wherein  he  shall  specify  the  result  of  the 
analysis. 

14.  The  person  purchasing  any  article  with  the 
intention  of  submitting  the  same  to  analysis  shall, 
after  the  purchase  shall  have  been  completed,  forth- 


with notify  to  the  seller  or  his  agent  selling  tfa 
article  his  intention  to  have  the  same  analysed  tr 
the  public  analyst,  and  shall  offer  to  divide  th 
article  into  three  parts  to  be  then  and  there  separated 
and  each  part  to  be  marked  and  sealed  or  fastene* 
up  in  such  manner  as  its  nature  will  permit,  am 
shall,  if  required  to  do  so,  proceed  accordingly,  ant 
shall  deliver  one  of  the  parts  to  the  seller  or  hi 
agent. 

He  shall  afterwards  retain  one  of  the  said  parts  fo 
future  comparison,  and  submit  the  third  part,  if  h* 
deems  it  right  to  have  the  article  analysed,  to  th> 
analyst. 

15.  If  the  seller  or  his  agent  do  not  accept  tb< 
offer  of  the  purchaser  to  divide  the  article  purchaae< 
in  his  presence,  the  analyst  receiving  the  article  (o! 
analysis  shall  divide  the  same  into  two  parts,  am 
shall  seal  or  fasten  up  one  of  those  parts,  and  shal 
cause  it  to  be  delivered,  either  upon  receipt  of  thi 
sample  or  when  he  supplies  his  certificate  to  thi 
purchaser,  who  shall  retain  the  same  for  productioi 
in  case  proceedings  shall  afterwards  be  taken  in  th* 
matter. 

16.  If  the  analyst  do  not  reside  within  two  miles  o 
the  residence  of  the  person  requiring  the  article  U 
be  analysed,  such  article  may  be  forwarded  to  thi 
analyst  through  the  post  office  as  a  registered  letter 
subject  to  any  regulations  which  the  Postmaster 
General  may  make  in  reference  to  the  carrying  am 
delivery  of  such  article,  and  the  charge  for  the  post 
age  of  such  article  shall  be  deemed  one  of  th* 
charges  of  this  Act  or  of  the  prosecution,  as  the  cas< 
may  be.* 

17.  If  any  such  officer,  inspector,  or  constable,  a 
above  described,  shall  apply  to  purchase  any  articl< 
of  food  or  any  drug  exposed  to  sale,  or  on  sale  by  re 
tail  on  any  premises  or  in  any  shop  or  stores,  an( 
shall  tender  the  price  for  the  quantity  which  he  shal 
require  for  the  purpose  of  analysis,  not  being  mor 
than  shall  be  reasonably  requisite,  and  the  pertoi 
exposing  the  same  for  sale  shall  refuse  to  sell  th 
same  to  such  officer,  inspector,  or  constable,  sue! 
person  shall  be  liable  to  a  penalty  not  exceeding  tei 
pounds. 

18.  The  certificate  of  the  analysis  shall  be  in  th 
form  set  forth  in  the  schedule  hereto,  or  to  the  lik 
effect. 

19.  Every  analyst  appointed  under  any  Act  hereb 


*  The  following  regulations  have  been  laid  dow; 
by  the  Postmaster-General  in  regard  to  the  conve} 
ance  and  delivery  of  such  articles  as  are  permitte 
by  the  Act  to  be  forwarded  to  duly-appointed  ans 
lysts  as  registered  letters  through  the  post:  Eacl 
packet  miut  be  addressed  according  to  the  officii 
designation  of  the  analyst,  as  *' Public  Analyst,"  o 
otherwise,  and  the  nature  of  its  contents  must  b 
stated  on  the  front  of  the  packet.  Any  postmaste 
at  whose  office  a  packet  for  a  public  analyst  shall  b 
tendered  for  registration  may  refuse  to  accept  it  fo 
this  purpose  unless  it  be  packed  in  so  secure  a  man 
ner  as  to  render  it  at  least  unlikely  that  its  content 
will  escape  and  injure  the  correspondence.  Liquid 
for  analysis  shall  be  contained  in  stout  bottles  o 
bladders,  which  shall  be  enclosed  in  strong  wooilei 
boxes  with  rounded  edges — the  boxes  being  covers 
by  stout  wrappers  of  paper  or  cloth ;  and  no  sod 
package  shall  exceed  8  inches  in  length,  4  Inches  ii 
width,  or  8  inches  in  depth.  No  packet  whateve 
addressed  to  a  public  analyst  shall  exceed  the  dimen 
sions  of  18  inches  in  length,  9  inches  in  width,  or  • 
inches  in  depth.  The  postage  and  registration  fe 
on  each  packet  must  be  prepaid. 
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repealed  or  this  Act  shall  report  qiiArterlj  to  the  two   sufficient    sureties,   conditioned   to   try  such 

•■Khority  ^pointing  him  the  namber  of  Articles  appeal,  and  to  be  forthcoming  to  abide  the  Judgment 

analjrwd  by  him  under  this  Act  during  the  foregoing  and  determination  of  the  court  at  such  general  or 

<|iancr.  and  shall  specify  the  result  of  each  analysis  quarter  sessions,  and  to  pay  such  costs  as  shall  be 

and  the  sum  paid  to  him  in  respect  thereof,  and  such  by  such  court  awarded  ;   and    the  justices  before 

report  shall  be  presented  at  the  next  meeting  of  the  whom  such  conviction  shall  be  had  are  hereby  em- 

sathorlty  appointing  such  analyst,  and  erery  such  powered  and  required  to  talce  such  recognisance ; 

sathfority  shall  annually  transmit  to  the  Loosl  6o>  and  the  court  at  such  general  or  quarter  sessions  are 

Terement  Board,  at  such  time  and  in  such  form  as  hereby  required  to  hear  and  determine  the  matter  of 

the  Board  shall  direct^  a  oertiiled  copy  of  such  qnar-  such  appeal,  and  may  award  such  costs  to  the  party 

tcfflj  report  appealing  or  appealed  against  as  they  or  he  shall 

think  proper. 

Proeeedinat  Offointi  Offa^dtn.  In  Ireland  any  person  who  has  been  convicted  of 

».  When  the  analyst  having  analysed  any  article  ^^J^^^^  punishable  by  this  Act  may  appeal  to  the 

iksU  have  riTen  his  certificate  of  U»e  result.  fh>m  °*? '^//k ^'"''''  "'^^''''^i!  ^    '   «       I  Tt 

- . .  ,.     "     ^.    ^  _  ,     .*  division  of  the  county  where  the  conviction  shall  be 

vbich  it  nay  appear  that  an  offence  against  some  ^    v-         •    <.<  •    «>       t  »»  1 

•wolthepiivS^WofthisAc^hasbeenMComn^  "^t^^V^^"^  orjusUces  in  any  pet  y  sessions 

WK  w  iu«  |M  »«.    3  «4  ui»  Av*  i«-  uc^ii  WUUII1M.CU,  ^|j^^  ^^  ^  jlj^  reoordcT  at  his  next  sessions  where 

^JT  T^    IT^  J^h^        \T^l  ^  the  conviction  shaU  be  made  by  the  divisional  Ju£. 

pr«^  tor  the  recovej  of  the  penalty  here^  ^^  ^  ^^  ^.^^^  ^,  ^^J,.^  metropolis,  or  to 

usp-ed  fbr  "^^ence,  befon,  ^j\^X.\^Ku  petty  recorder  of  any  corporate  or  borough  £wn  when 

tll^^K'^u^f  ^    "'^M  ?  n  ?«^^  theconvictionshallbeiadebyanyjusSceorjustices 

wlH«  the  srtide  or  drug  sold  was  actuaUy  delivered  j^  ^^^^  ^      ^  ^^  ^^^  town  unless  when  any 

to  the  porchaser,  in  a  summary  manner.  .         ,         u  „  ,*.,     *      j        , 1 

--  1^  «_        -1  K    .VI    *  *   w  «  V  «ach  sessions  shall  commence  within  ten  days  from 

Ererr  penalty  imposed  by  this  Act  shall  be  recov-  ^.     .  »     ,  .  .1       1       wi  1 i#.u^ 

J  •    C  I    jk  I     .u       '  11-  J  v    xt.  the  date  of  any  such  conviction,  in  which  case,  if  the 

end  In  England  in  the  manner  prescribed  by  the  „     .  j».    .u  •  v    _  ^    *^  .u- 

.1.    ^  »     i#.w  ^*  t»»  .    •      if    .     #  -*   /u  appellant  sees  fit,  the  appeal  may  be  made  to  the 

ecreotb  and  twelfth  of  Victoria,  chapter  forty-three.       *^*^.  .,      ^     ,      ^    u    v  ii  #  u^i  -i- 

,  ,  ,    .      V  1*1  J  ji         u  ••  V  next  succeeding  sessions  to  be  held  for  such  division 

Is  iKJUid  such  penalties  and  proceedings  shall  be  ^       .        1   1*    u  n  w    1 «„i  *^-        u        -*    # 

.,     .  jT w    .  u         i*v    ^      *  *    »u  or  town),  and  it  shall  be  lawful  for  such  court  of 

recoreraMe,  and  may  be  taken  with  respect  to  the  _a  >  ^      /     «v  «.  v  4^ 

1     j.V-i-»  ^  T\..Ku ^ >.i--    -..K«^  .       J  quarter  sessions  or  recorder  (as  the  case  may  be)  to 

police  dutnct  of  Dublin  metropolis,  subject  and  1,.         .  if«j-u<>  • 

'™,.     ^  ,. ,,         ,        .?       7.1      .1.  decide  such  appeal,  if  made  in  such  form  and  manner 

''**^.  .  H^'^IYT     Th     "*^  .^    .'  *«d  ^th  suchTotices  as  are  required  by  the  said 

^Z^T  ^V^      r    >.  ?\^'    \  '"uK  Pe"r  8<^"*o*«  Acts  respectively  hereinbefore  men- 

''"^,  ^K        ^  "J  T    i'""!.  .^    '  '  rf.  '"^  tio«»^  "  to  appeals  sgai^t  orders  made  by  justices 

TT  T'J!^  TJ^'  »^        ;•  ^"   M  ""I  »t  P«"f  sessions,  andaU  the  provisions  of  ttie  said 

j«t«s  of  Uie  peace  sitting  hi  petty  sessions,  su^ ect  p^^^^ng  ^^t,  respectively  as  to  making  appeals 
sad sceordiflf  10  the  provisions  of  " The  Pcttv  Ses-         \^  owwub  av*.  <c»p«vi.ir«:ij  m  i,v  uw..iuk  Bpi/«M. 

!r\V  1    jx  *  .  10^  •     ^         ^  !  '""''■^  °"  and  as  to  executing  the  orders  made  on  appeal,  or 

^  (Iitlsad)  Act,  1861,-  and  any  Act  amending  ^^^  ^^^^^  orde«  where  the  appeals  shaS  not  be 

,',..,.  ,  .         .       .  duly  prosecuted,  shall  also  apply  to  any  appeal  made 

J'7J^f*'f°*l"*^r^°**f*f,r'*,"'!f  *"'  unde^^UAct. 

Bitifsted  socording  to  the  judgment  of  the  justices.         ..    ,  ^.  •,      .v.     »  .      v       .v 

2L  At  the  hearing  of  the  information  in  such  ,  ^  ]''  ^y  prosecution  under  this  Act,  where  the 

procetdiof  the  pioducUon  of  the  certificate  of  the  ?^^'  ^  "''^i^  ^?li"*.*1*°/''?  ^n'.'^f    *      f* 

tn*l7«»hsU  be  sufficient  evidence  of  thefacts  therein  *»"  »>«*°  proved,  if  the  defendant  shall  desire  to  rely 

itst*d.  anless  the  defendant  shall  require  that  the  °Po°,*°y  exception  or  provision  contained  in  this 

SDslj>t  ^  be  caUed  as  a  witness,  and  the  parts  of  ^'^^  **  »***"  ^  incumbent  upon  him  to  prove  the 

tb«  articles  retained  by  the  person  who  purchased  "'^^  „  .,_^,^x.  .,  ^ 

tb«  article  shaU  be  produced,  and  the  defendant  ^^' }^  *^«  defendant  In  any  prosecution  under 

«»j,  if  he  think  fit,  Umler  himself  and  hi.  wife  to  ***^«  ^t  ^^V\  ^.  ^^"^  !**^*?'?u  "^^  *"!  ^^  ^"^  ''*!.  "^ 

U  tiamined  on  his  behalf,  and  he  or  she  shall,  if  he  ^'^"^  "^  \  ^^  purchased  the  article  i^^  question 

•0  detire.  be  examined  accordingly.  *"  ^®  **"•  ^'^  °**«"''  «"»>stance,  and  quality  as  that 

21  The  justices  before  whom  any  complaint  may  de°»*«»d«^  o^  *»^  »>y  "»«  prosecutor  and  wiUi  a 

be  sude.  or  the  court  before  whom  any  appeal  may  '^'^"f  °  warranty  to  that  elTwt,  that  he  had  no  rei»on 

be  heard,  under  this  Act  may.  upon  the  request  of  t*>  »>«»«^«  **  «»« time  when  he  sold  it  that  the  article 

either  party,  in  their  dUcretion  cause  any  article  of  '^  otherwise,  and  that  he  sold   t  in  the  same  state 

food  or  drug  to  be  sent  to  the  Commissioners  of  «  when  he  purchased  it,  he  shall  be  discharged  fh)m 

Isisnd  Revenue,  who  shaU   Uiereupon  direct  Uie  ***«  prosecution,  but  shaU  be  Uable  to  pay  Uie  cosU 

chemical  officers  of  their  department  at  Somerset  incurred  by  the  prosecutor  unless  he  shaU  have  given 

flooae  to  make  the  analysis,  and  give  a  certificate  ^^f  "^^^^^^  ^  ^^  ^^  *»«  ^^  '^^  ^'^  '*^«  ^^^"^ 

to  such  justices  of  the  result  of  the  analysis ;  and  the  <ief  ence. 

expense  of  such  analysis  shall  be  paid  by  the  com>        26.  Every  penalty  imposed  and  recovered  under 

plainant  or  the  defendant  as  the  justices  may  by  this  Act  shall  be  paid  in  the  case  of  a  prosecution  by 

order  direct  any  officer,  inspector,  or  constable  of  the  authority 

23.  Any  person  who  has  been  convicted  of  any  who  shall  have  appointed  an  analyst  or  agreed  to 

offence  punishable  by  any  Act  hereby  repealed  or  by  the  acting  of  an  analyst  within  their  district,  to  such 

this  Act  by  any  justices  may  appeal  in  England  to  officer,  inspector,  or  constable,  and  shall  be  by  him 

the  next  general  or  quarter  sessions  of  the  peaoe  paid  to  the  authority  for  whom  he  acts,  and  be  applied 

which  shall  be  held  for  the  city,  county,  town,  or  towards  the  expenses  of  executing  this  Act,  any 

place  wherein  such  conviction  shiJl  have  been  made,  statute  to  the  contrary  notwithstanding  ;  but  in  the 

provided  that  such  person  enter  into  a  recognisance  case  of  any  other  prosecution  the  same  shall  be  paid 

vtthiA  thrtt  days  next  after  such  conTictioo,  with  and  applied  in  England  according  to  the  law  rega- 
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latlng  the  application  of  penalties  fbr  offences  punish- 
able In  a  snmmarj  manner,  and  In  Ireland  in  the 
manner  directed  by  the  Fines  Act,  Ireland,  1851, 
and  the  Acts  amending  the  same. 

27.  Anj  person  who  shall  forge,  or  shall  utter, 
knowing  it  to  be  forged  for  the  purposes  of  this  Act, 
an  J  certificate  or  any  writing  purporting  to  contain 
a  warranty,  shall  be  guilty  of  a  misdemeanour,  and 
be  punishable  on  conriction  by  imprisonment  for  a 
term  of  not  exceeding  two  years  with  hard  labour : 

Every  person  who  shall  wilfully  apply  to  an  article 
of  food,  or  a  drug,  in  any  proceedings  under  this 
Act,  a  certificate  or  warranty  giren  in  relation  to  any 
other  article  or  drug,  shall  be  guilty  of  an  offence 
under  this  Act,  and  be  liable  to  a  penalty  not  ex- 
oeeding  twenty  pounds ; 

Every  person  who  shall  give  a  false  warranty  in 
writing  to  any  purchaser  in  respect  of  an  article  of 
food  or  a  drug  sold  by  him  as  principal  or  agent,  shall 
be  guilty  of  an  offence  under  this  Act.  and  be  liable 
to  a  penalty  not  exceeding  twenty  pounds  ; 

And  every  person  who  shall  wilfully  give  a  label 
with  any  article  sold  by  him  which  shall  falsely 
describe  the  article  sold,  shall  be  guilty  of  an  offence 
under  this  Act,  and  be  liable  to  a  penalty  not  ex- 
ceedin?  twenty  pounds. 

2S.  Nothing  in  this  Act  contained  shall  affect  the 
power  of  proceeding  by  indictment,  or  take  away 
any  other  remedy  against  any  offender  under  this 
Act,  or  In  any  way  interfere  with  contracts  and  bar- 
gains between  individuals,  and  the  rights  and  reme- 
dies belonging  thereto. 

Provided  that  in  any  action  brought  by  any  person 
for  a  breach  of  contract  on  the  sale  of  any  article  of 
food  or  of  any  drug,  sach  person  may  recover  alone 
or  in  addition  to  any  other  damages  recoverable  by 
him  the  amount  of  any  penalty  in  which  he  may 
have  been  convicted  under  this  Act,  together  with 
the  costs  paid  by  him  upon  such  conviction  and 
those  incurred  by  him  in  and  about  his  defence 
thereto,  if  he  prove  that  the  article  or  drug  the  sub- 
ject of  such  conviction  was  sold  to  him  as  and  for  an 
article  or  drug  of  the  same  nature,  substance,  and 
quality  as  that  which  was  demanded  of  him,  and  that 
be  purchased  it  not  knowing  it  to  be  otherwise,  and 
afterwards  sold  it  in  the  same  state  in  which  he 
purchased  it;  the  defendant  in  such  action  being 
nevertheless  at  liberty  to  prove  that  the  conviction 
was  wrongful,  or  that  the  amount  of  costs  awarded 
or  claimed  was  unreasonable. 

Ezpentes  ofExecutin/g  the  Ad. 

29.  The  expenses  of  executing  this  Act  shall  be 
borne,  in  the  city  of  London  and  the  liberties  thereof, 
by  the  consolidated  rates  raised  by  the  Commission- 
ers of  Sewers  of  the  city  of  London  and  the  liberties 
thereof,  and  in  the  rest  of  the  metropolis  by  any 
rates  or  funds  applicable  to  the  purposes  of  the  Act 
for  the  better  local  management  of  the  metropolis, 
and  otherwise  as  regards  England,  in  counties  by 
the  county  rate,  and  in  boroughs  by  the  borough 
fund  or  rate ; 

And  as  regards  Ireland,  in  coimties  by  the  grand 
Jury  cess,  and  in  boroughs  by  the  borough  fund  or 
rate ;  all  such  expenses  payable  in  any  county  out 
of  grand  jury  cess  shall  be  paid  by  the  treasurer  of 
luch  county ;  and 

The  grand  Jury  of  any  such  county  shall,  at  any 
assises  at  which  it  is  proved  that  any  such  expenses 
have  been  incurred  or  paid  without  prerioos  appli- 


cation to  presentment  sessions,  present  to  be  raised 
off  and  paid  by  such  county  the  moneys  required  to 
deftray  the  same. 

Special  ProvUion  at  to  Tea. 

90.  From  and  after  the  first  day  of  January  one 
thousand  eight  hundred  and  seventy-six  all  tea  im- 
ported as  merchandise  into  and  landed  at  any  port 
in  Oreat  Britain  or  IreUtnd  shall  be  subject  to  ex- 
amination by  persons  to  be  appointed  by  the  Com- 
missioners of  Customs,  subject  to  the  approval  of  th» 
Treasury,  for  the  inspection  and  analysis  thereof 
for  which  purpose  samples  may,  when  deemed  neces- 
sary by  such  inspectors,  be  taken  and  with  all  con.> 
venicnt  speed  be  examined  by  the  analysts  to  be  so 
appointed ;  and  if  upon  such  analysis  the  same  shall 
be  found  to  be  mixed  with  other  substances  or  ex- 
hausted tea,  the  same  shall  not  be  delivered  unless 
with  the  sanction  of  the  said  commissioners,  and  on 
such  terms  and  conditions  as  they  shall  see  fit  to 
direct,  either  for  home  consumption  or  for  use  as 
ship's  stores  or  for  exportation ;  but  if  on  such  in. 
spection  and  analysis  it  shall  appear  that  such  tea 
is  in  the  opinion  of  the  analyst  unfit  for  human 
food,  the  same  shall  be  forfeited  and  destroyed  or 
otherwise  disposed  of  in  such  manner  as  the  said 
commissioners  may  direct 

31.  Tea  to  which  the  term  "  exhausted  '*  Is  applied 
in  this  Act  shall  mean  and  include  any  tea  which 
has  been  deprived  of  its  proper  quality,  strength,  or 
virtue  by  steeping,  infusion,  decoction,  or  other 
means. 

32.  For  the  purposes  of  this  Act  every  liberty  of 
a  cinque  port  not  comprised  within  the  Jurisdieiioa 
of  a  borough  shall  be  part  of  the  county  in  which  it 
is  situated,  and  subject  to  the  Jurisdiction  of  the 
Justices  of  such  county. 

33.  In  the  application  of  this  Act  to  Scotland  the 
following  provisions  shall  have  effect — 

(1.)  The  term  "misdemeanour"  shall  mean  "a 
crime  or  offence : " 

(2.)  The  term  "defendant"  shall  mean  "de- 
fender "  and  include  "  respondent : " 

(8.)  The  term  "information"  shall  include  "com- 
plaint:" 

(4.)  This  Act  shall  be  read  and  construed  as  if  for 
the  term  "Justices,"  wherever  it  occurs  therein, 
the  term  "sheriff"  were  substituted  : 

(5.)  The  term  "sheriff"  shall  include  "sheriff- 
substitute:" 

(6.)  The  term  "borough"  shall  mean  any  royal 
burgh  and  any  burgh  returning  or  contributing  to 
return  a  member  to  Parliament : 

(7.)  The  expenses  of  executing  this  Act  shall  be 
borne  in  Scotland,  in  counties,  by  the  county  general 
assessment,  and  in  burghs,  by  the  police  assess- 
ment: 

(8.)  This  Act  shall  be  read  and  construed  as  if  for 
the  expression  "the  Local  Government  Board," 
wherever  it  occurs  therein,  the  expression  ' '  one  of 
Her  MsJesty's  Principal  Secretaries  of  State  **  were 
substituted  : 

(9.)  All  penalties  provided  by  this  Act  to  be  re- 
covered in  a  summary  manner  shall  be  recovered 
before  the  sheriff  of  the  county  In  the  sheriff  court, 
or  at  the  option  of  the  person  seeking  to  recover  the 
same  in  the  police  court,  in  any  place  where  a 
sheriff  officiates  as  a  police  magistrate  under  the 
proriilons  of  "The  Sommaiy  Procedure  Act^  1864," 
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iro(  the  Police  Act  in  force  for  the  time  in  anj  place 
is  vhicb  %  ibcriff  officiates  as  aforesaid,  and  all  the 
jnriidicUoii,  powen,  and  aathoriUes  neeessary  for 
this  porpow  are  her^y  conferred  on  sheriffs : 

Irerj  «ich  penalty  may  be  recovered  at  the  in- 
itiDce  of  the  procorator  fiscal  of  the  Jurisdiction,  or 
•(  the  person  who  caosed  the  analysis  to  be  made 
(na  vbich  it  appeared  that  an  offence  had  been 
(OBBitted  sgainst  some  one  of  the  provisions  of 
tkiiAct: 

trery  penslty  imposed  and  recovered  under  this 
Act  ttaU  b«  paid  to  the  clerk  of  court,  and  by  him 
ihiO  be  sccoonted  for  and  paid  to  the  treasurer  of 
tbe  eoiBty  renersl  assessment,  or  the  police  assess- 
Best  of  the  burf  h,  as  the  sheriff  shall  direct : 

(10.'  Erery  penalty  imposed  by  this  Act  may  be 
reduced  or  mitigated  according  to  the  Judgment  of 
tbekberiif: 

(11.)  b  shall  be  competent  to  any  person  aggrieved 
bj  soj  coDTlction  by  a  sheriff  in  any  summary  pro- 
oeediof  under  this  Act  to  appeal  against  the  same 
to  tlte  next  circuit  court,  or  where  there  are  no 
dirait  ooorts  to  the  High  Court  of  Justiciary  at 
Uinborfli,  in  the  manner  prescribed  by  such  of 
the  proristons  of  the  Act  of  the  twentieth  year  of 
tike  reign  of  King  Oeoryre  the  Second,  chapter  forty- 
three,  sod  soy  Acts  amending  the  same,  as  relate  to 
•ppesls  in  matters  criminal,  and  by  and  under  the 
nies,  UnitatioDS,  conditions,  and  restrictions  con- 
tiioed  in  the  said  provisions. 

Mi  In  the  spplication  of  this  Act  to  Ireland— 

The  term  "borough"  shall  mean  any  borough 
mtqfct  to  the  Act  of  the  session  of  the  third  and 
foarth  jetrs  of  the  reign  of  Her  present  Majesty, 
dapter  one  hundred  and  eight,  intituled  "  An  Act 
for  the  Hefulation  of  Municipal  Cori>orations  in 
belsnd:- 

Tbc  tens  "  county "  shall  include  a  county  of  a 
dtj  sod  s  coonty  of  a  town  not  being  a  borough  : 

The  term  "assizes"  shall,  with  respect  to  the 
eosnty of  Dablin,  mean  "presenting  term:" 

The  term  ''treasurer  of  the  county"  shall  Include 
SBj  person  or  persons  or  bank  in  any  county  per- 
fbmiof  doiies  analogous  to  those  of  the  treasurer 
•f  the  county  in  counties,  and,  with  respect  to  the 
coutj  of  Dublin,  it  shall  mean  the  finance  com- 
Bioee: 

The  term  "police  constable*  shall  mean,  with 
rapect  to  the  police  district  of  Dublin  metropolis, 
coostabie  of  the  Dublin  Metropolitan  Police,  and 
vith  retpect  to  any  other  part  of  Ireland,  constable 
of  the  Rojal  Irish  Constabulary. 

36.  This  Act  shall  commence  on  the  first  day  of 
October  one  thousand  eight  hundred  and  seventy- 
tit, 

X.  This  Act  may  be  cited  as  <'  The  Sale  of  Food 
udDrais  Act,  1875.** 


BOBBDVLI. 


Form  €f  Certi/lcaU. 


Tb* 

I,  the  undersigned,  public  analyst  for  the 

,  do  hereby  certify  that  I  received  on  the 
day  of  18      ,  firom  t  , 


*  Here  insert  the  name  of  the  person  submitting 
the  article  for  analysis. 

t  Here  insert  the  name  of  the  person  delivering 
Ike  sample. 


a  sample  of  for  analysis  (which  then  weighed  * 

X  and  have  analysed  the  same,  and  declare  the 
result  of  my  analysis  to  be  as  follows :— 

I  am  of  opinion  that  the  same  is  a  sample  of 
genuine  or 

I  am  of  opinion  that  the  said  sample  contained  the 
parts  as  under,  or  the  percentages  of  foreign  ingre- 
dients as  under. 


Obtervationt.f 


As  witness  my  hand  this 
A.B., 


day  of 


at 


Ague  may  be  thus  defined :  Febrile  pbe- 
nomena,  occurring  in  paroxysms,  and  observ' 
ing  a  certain  regular  auccession,  character* 
ised  by  unnatural  coolness,  unnatural  beat, 
and  unnatural  cutaneous  discharge,  which 
prove  a  temporary  crisis,  and  usher  in  a  re- 
mission. These  phenomena  are  developed  in 
an  uninterrupted  series  or  succession  more  or 
less  regular,  which  pass  into  each  other  by 
insensible  steps.  It  is  a  paludal  fever,  which 
has  always  been  observed  to  be  the  disease  of 
marshy,  moist  districts,  and  to  be  most  pre- 
valent  in  low,  swampy,  and  humid  countries, 
where  seasons  of  considerable  heat  occur. 
The  neighbourhood  of  marshes,  or  of  a  dis- 
trict which  has  been  at  some  recent  time 
under  water ;  the  banks  of  great  lakes,  and 
the  shores  of  rivers  and  seas  where  the  water 
flows  sluggishly,  and  in  some  places  stag- 
nates ;  shallow  rivers  ;  extensive  flat  tracts  of 
wood,  where  moisture  is  constantly  present, 
and  the  surface  constantly  exhaling  humidity, 
— these  are  the  terrestrial  physical  conditions 
in  which  paludal  and  littoral  fevers  are  found 
to  abound.  It  must  be  admitted  though,  that 
these  diseases  do  not  prevail  in  eUl  marshy 
districts.  The  poison  generated  in  these  dis- 
tricts is  absorbed,  and  affects  the  blood  as 
cholera,  typhus,  and  other  miasmatic  poisons 
do.  No  exact  knowledge  of  the  nature  and 
source  of  this  poison — which,  in  the  absence 
of  any  better  name,  is  known  as  mcHaria — has 


*  When  the  artlclecannot  be  con  veniently  weighed, 
this  passage  may  be  erased,  or  the  blank  may  be  left 
unfilled. 

t  Here  the  analyst  may  insert  at  his  discretion  his 
opinion  as  to  whether  the  mixture  (if  any)  was  for 
the  purpose  of  rendering  the  article  portable  or 
palatable,  or  of  preserving  It,  or  of  improving  the 
sppearance,  or  was  unavoidable,  aud  may  state 
wnether  in  excess  of  what  is  ordinary,  or  otherwise, 
and  whether  the  ingredients  or  materials  mixed  are 
or  are  not  injurious  to  health. 

In  the  case  of  a  certificate  regarding  milk,  butter, 
or  any  article  liable  to  decomposition,  the  analyst 
shall  specially  report  whether  any  change  had  taken 

{>lace  in  the  constitution  of  the  article  that  would 
nterfere  with  the  analysis. 
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yet  been  obtained ;  indeed,  it  has  yet  to  be 
proved  that  malaria  has  a  Bubstantial  exist- 
ence.   Ko  poisonous  principle  has  yet  been 
chemicallj  demonstrated  in  the  air  of  ma- 
larious regioDs ;  but  the  general  impression  is 
that  malaria  exists  in  the  form  of  a  gaseous 
fluid  in  the  atmosphere  of  certain  regions. 
The  fever  may  exist  without  any  alteration 
of  structure  beiog  set  up ;  but  in  the  milder 
forms  of  this  disease  a  greater  number  of 
organs  and  tissues  are  morbidly  altered  than 
perhaps  in  any  other  disease,  as  the  liver, 
spleen,  lungs,  heart,  brain,  and  the  serous  and 
mucous  membranes  of  the  body  generally. 
The  specific  action  of  the  malarial  poison, 
within  certain  limits,  may  bo  said  to  be  in  ' 
the  inverse  ratio  of  the  intensity  of  the  fever 
which  attends  its  action.    The  affections  of 
the  liver   and  spleen  also  vary  greatly  ac- 
cording to  the  country,  for  in  some  parts  of 
India  the  spleen  is  the  organ  chiefly  attacked, 
while   in    other   districts    it   is   the    liver. 
Patients  in   this  country  generally  recover 
under  medical  treatment  without  any  mani- 
fest derangement  either  of  structure  or  of 
function  of  any  organ  or  tissue.    When,  how- 
ever, long  neglected,  the   liver  may  suffer. 
Notwithstanding  the   opinion  of  Finke  and 
Professor  Colin,  there  appears  to  be  consider- 
able ground  for  the   supposition  that  ague 
may  be  caused  by  the  drinking  of  marsh  and 
surface  water.    Mr.  Bettington  of  the  Madras 
Civil  Service,  in  an  interesting  essay  ("  Indian 
Annals,"  1856,  p.  526),  says,  '*  It  is  notorious 
that  the  water  produces  fever  and  affections 
of  the  spleen."    Indeed,  in  that  publication 
we  find  some  remarkably  strong  evidence  on 
this    point.    He   refers   to   villages   placed 
under  the  same  conditions  as  to  marsh-air, 
but  in  some  of  which  fevers  are  prevalent, 
in  others  not,  the  only  difference  being  that 
the  latter  are  supplied  with  pure  water,  the 
former  with  marsh  or  mullah  water,  full  of 
vegetable  d6bris.     In  one  village   there  are 
two  sources  of  supply — a  spring  and  a  tank, 
fed  by  surface  and  marsh  water.    Those  only 
who  drink  the  tank-water  are   attacked  by 
fever.     And  again,  in  Tulliwaree  no  one  used 
to  escape  the  fever.     Air.  Bettington  dug  a 
well ;  the  fever  disappeared,  and  during  the 
last  fourteen  years  has  not  reappeared.  Similar 
facts  have  been  noticed  in  this  country.    Mr. 
Blower  of  Bedford,  twenty  years  ago,  called 
attention  to  a  case  in  which  the  ague  of  a 
village  had  been  much  lessened  by  digging 
wells ;  and  he  refers  to  one  instance  in  which, 
in  the  parish  of  Houghton,  almost  the  only 
family  which  escaped  ague  at  one  time  was 
that  of  a  farmer  who  used  well-water,  while 
all  the  other  persons  drank  ditch-water. 
At  Venailles,  a  sudden  attack  of  ague  in  a 


regiment  of  cavalry  was  traced  to  the  use  o 

surface-water  taken  from  a  marshy  district. 

In  the  "  Indian  Annals,"  1867,  Dr.  Moor 

gives  his  opinion  that  malarious  disease  ma; 

be  thus  produced;  and  M.  Commaille  ha 

quite  recently  stated  (Rec.  de  M6m.  de  M^ 

MiL,  Nov.  1868,  p.  427)  that  in  Marseille 

paroxysmal  fevers,  formerly  unknown,  hav 

made  their  appearance  since  the  supjdy  to  th 

city  has  been  taken  from  the  canal  of  Mai 

seilles.    Dr.  Townsend,  the  Sanitary  Commii 

sioner  for  the  Central  Provinces  of  India,  tel 

us,  in  his  able  report  for  1870,  that  the  native 

have  a  current  opinion  that  the  use  of  riv< 

and  tank  water  during  rainy  seasons  (when  tb 

water  always  contains  nauch  vegetable  matte: 

will  almost  certainly  produce  fever  {i.€.,  ague 

Boudin  (Traits  de  G^graphie  et  de  Stati 

tiques  M6dicales,  1857,  t.  i.  p.  142)  recorc 

an  extremely  strong  and  extraordinary  casi 

800  soldiers  in  good  health  embarked  in  thrc 

vessels  to  pass  from  Bona,  in  Algiers,  to  Ma 

seilles,  in  the  year  1834.    They  all  arrived  f 

Marseilles  the  same  day.   In  two  vessels  thei 

were  680  men,  without  a  single  sick  man.    I 

the  third  vessel,  the  Argo,  there  had  been  12 

men  (soldiers) ;  13  died  during  the  short  pa 

sage,  and  of  the  107  survivors  no  less  than  £ 

were  disembarked  with  all  forms  of  paludi 

fevers.    Boudin  himself  saw  the  men,  so  tl 

diagnosis  was  doubtless  correct.     The  crew  < 

the  Argo  had  not  a  single  sick  man.     Tl 

crew  and  soldiers  of  all  the  boats  were  expose 

to  the  same  atmospheric  conditions— the  ii 

fluence  of  air  must  therefore  be  exclude* 

There  is  no  mention  of  food ;  but  it  has  nev( 

been  suggested  that  food  has  ever  been  co] 

cemed  in  the  production  of  malarious  feve 

The  water  was,  however,  very  different:  : 

two  of  the  ships  it  was  good,  while  the  Ar{ 

had,  been  supplied  with  marsh-water,  whi( 

was  both  offensive  to  the  smell  and  disagre 

able  to  the  taste.    This  was  supplied  to  tl 

soldiers,  while  the  crew  drank  pure  wate 

The  evidence  here  appears  particularly  stron 

Notwithstanding  this.  Professor  Colin,  wt 

known   for  his   researches    on    intermitte: 

fever  (De  Tlngestiou  des  Eaux  Mardcageus 

comme  Cause  de  la  Dysenterie  et  des  Fidvr 

Intermittentes,    par    L.    Colin,   Paris,   187 

questions  the  production  of  i>aroxysmal  feve 

by  marsh-water.     He  particularly  calls  atte 

tion  to  numerous  cases  in  Algiers  and  Ital 

where  impure  marsh-water  gives  rise  to  inc 

gestion,  diarrhooa,  and  dysentery,  but  in  : 

case  to  intermittent  fever,  and  in  all  his  obsc 

vations  he  has  never  met  with  an  instance 

such  an  origin  of  ague.   He  denies  this  powc 

and  without  contesting  the  celebrated  case 

the  Aigo,  he  views  it  with  considerable  sus] 

cion,  and  questions  whether  Boudin  has  giv 
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the  cxMt  deUiU.  Finke  (Oesterlen*!  Haodh. 
dff  Hjpene,  2d  edit.,  1857)  aUo  Btates  that 
in  Hnoguj  and  Holland  manh-water  if  daily 
taken  withont  injury. — (Parkes.) 

The  inhalation  of  the  fnmeB  of  oxide  of  zino 
ippeut  to  produce  a  Tariety  of  ague,  termed 
byThickrah  **  brass  ague/'  and  by  Dr.  Green- 
bov  "brusfounders*  ague,"  to  which  workers 
in  thii  metal  are  subject.  The  symptoms  are 
t^tDOs  sad  oppression  of  the  cheet,  with  in- 
definite nerrous  sensations,  followed  by  shiver- 
in;,  an  indistinct  hot  stage,  and  profuse 
iwesting-    These  attacks  are  not  periodicaL 

It  may  be  doubted  whether  the  malarious 
poiioo  ii  in  the  form  of  a  gas,  for  the  obserra- 
tioni  of  microscopical  observers  show  the  ex- 
treme minuteness  of  the  germs  of  disease :  they 
ut  proUbly  not  more  than  ryfw  of  an  inch 
in  oxe,  and  it  is  highly  probable  that  the  real 
esQW  of  ague  ia  the  entry  into  the  blood  of 
lome  low  forms  of  spores  of  fungi,  or  of  some 
ninnte  animalcules.  Ague  is  always  to  be 
fuoml  whore  fungi  grow,  and  is  always  asso- 
ciated with  great  impurity  of  what  Petten- 
kofer  calls  "the  ground -air" — that  is,  the  air 
eontained  in  the  interstices  of  the  soil,  no  in- 
eoniiderable  volume  of  which  is  drawn  into 
ereiy  house  which  has  a  fire  on  the  floor  which 
reiti  on  the  earth.  That  animalcules,  kc ,  may 
exist  in  the  blood  is  proved  by  the  wonderful 
diicorery  by  Dr.  Lewis  {tee  Filabia)  of  hair- 
like worms  in  the  circulation;  and  in  consi- 
dering this  point,  we  should  bear  in  mind  that 
the  remedial  agents  employed  to  check  ague — 
qoinine,  arsenic,  &c. — are  drugs  capable  of 
destroying  animal  life,  and  it  is  possible  that 
thej  exercise  a  beneficial  effect  by  destroying 
these  spores  or  animalcules. 

Tborongh  and  efficient  drainage —and  it  must 
he  remembered  that  drainage  purifies  both  the 
gnmnd-air  and  the  ground- water — and  good 
water,  free  from  vegetable  contamination,  are 
themtKit  satisfactory  means  employed  to  drive 
oulirial  fevers  from  a  district ;  and  that  these 
neans  may  be  employed  with  certainty  of  suc- 
eess  is  proved  by  the  fact  that  during  the  last 
two  hundred  years  cases  of  ague  have  in  this 
eoontry  been  greatly  on  the  decrease,  as  good 
drainage  has  become  more  general  and  per- 
fect, and  as — 8i)eaking  generally— the  supply 
of  water  to  the  houses  has  greatly  improved, 
both  in  quality  and  quantity,  so  the  number 
of  patients  suffering  from  paludal  poisoning 
has  steadily  diminished. 

We  are  reminded  of  the  prevalence  of  inter- 
aittent  fevers  two  centuries  ago  by  the  well- 
known  words  of  Oliver  Cromwell — himself  a 
Tictim  to  ague — **Matrem  pietissimam,  fra- 
trcs,  sorores,  servos,  ancillas,  nutrices,  conduc- 
titias,  quotquot  erant  intra  eosdem  nobiscum 
perietet,  ac  fere  omnes  ejuidem  ao  vidnorum 


pagorum  incolai,  hoc  veneno  infectoe  et  de- 
cumbentes  vidi"  And  when  we  remember 
that  the  country  surrounding  London  in  Crom< 
well's  time  was  as  marshy  as  the  fens  of  Lin- 
colnshire, we  cannot  feel  surprise  at  the  extra- 
ordinary mortality  from  ague.  See  Mabsues, 
Fevebs,  Maij^riah,  &c 

Air — It  was  long  thought  that  air  was  an 
element,  a  kind  of  ether,  but  we  now  know 
that  it  is  just  as  material  as  a  bit  of  iron  or 
lead;  and  the  time  may  yet  come  when,  by  the 
aid  of  immense  pressure  and  intense  cold,  the 
air  may  be  condensed  into  a  liquid.  As  yet  it 
has,  however,  never  been  made  visible,  like 
carbonic  acid  gas,  nitrous  oxide,  and  some 
other  gases.  It  is  transparent,  inodorous,  and 
without  colour.  A  cubic  foot,  at  60"  F.  and 
30**  Bar.,  weighs  536-96  grains;  a  litre,  at 
the  same  temperature  and  pressure,  weighs 
1*299100  grammes.  Its  average  composition 
in  England  is  as  follows  :— 

Oxygen  .        .  .        20-61 

Nitrogen         .        .  •       77  95 

Carbonic  anhjdride  .  *04 

Aqueous  vapour  •         I'iO 

Nitric  acid      .        .  .  . 

Ammonia  •  .  I  traces. 

Carburetted  bjdrogen  .  j 
,    ,             (  Sulphuretted  hrdrogen     \  ^ 
In  towns.  \  s^llhuron.  anhjdride      )  ^"^^• 

Before  entering  upon  a  description  of  each 
of  these  constituents,  it  will  be  well  to  consi- 
der a  few  of  the  properties  of  air,  one  of  the 
most  important  of  which  is  its  power  of  pene- 
tration, and  its  universality.  Air  is  indeed 
present  everywhere ;  there  is  scarcely  a  solid, 
however  compact  it  may  appear  to  be,  which 
does  not  contain  pores,  and  these  pores 
filled  with  air.  The  soil  contains  no  small 
quantity ;  indeed,  if  it  were  not  so,  the  num- 
berless insects,  worms,  &c,  which  burrow  in 
its  interstices  would  cease  to  exist.  The  most 
compact  mortar  and  walls  are  penetrated  with 
it,  and  water  of  natural  origin  contains  a  large 
quantity  of  air  in  solution.  The  atmosphere 
is  supposed  to  extend  to  a  very  great  height, 
from  200  to  300  miles ;  it  used  to  be  consi- 
dered only  five  miles  high,  but  observations  on 
shootiog-stars,  &c.,  show  that  this  oi)inion  is 
erroneous.  Owing  to  the  force  of  gravity,  the 
air  is  much  denser  near  the  earth,  and  gets 
more  attenuated,  layer  by  layer,  as  you  ascend. 
If,  then,  the  atmosphere  were  possessed  of 
colour,  it  would  be  very  dark  just  round  the 
globe,  and  the  tint  would  gradually  fade  into 
space.  The  air  is  by  no  means  whoUy  gaseous ; 
it  contains,  indeed,  an  immense  amount  of 
life,  and  small  particles  derived  from  the 
whole  creation.    In  the  air  may  be  found  ani- 
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malcoles,  spores,  seeds,  pollen,  cells  of  all 
kinds,  vibriones,  elements  of  contagia,  eggs  of 
insects,  &;c.,  and  a  few  fungi,  besides  formless 
dust,  sandy  and  other  particles  of  local  origin ; 
for  example,  no  one  can  ride  in  a  railway  car- 
riage without  being  accompanied  with  dust, 
a  great  portion  of  which  is  attracted  by  a  mag- 
net, and  is,  indeed,  minute  particles  of  iron 
derived  from  the  rails.  The  purest  air  has 
some  dust  in  it.  There  probably  never  fcU 
a  beam  of  light  from  the  sun  since  the 
world  was  made  which  did  not  show,  were 
there  eyes  to  see  it,  myriads  of  motes ;  these, 
however,  generally  sjieaking,  are  quite  inno- 
cuous to  man  (see  Dust) — some,  indeed,  may 
possibly  be  beneficial.  Another  most  impor- 
tant property  of  air  is  its  mobility;  on  the 
calmest  day,  and  in  the  quietest  room,  there 
are  constimt  currents  of  air  which  rapidly 
dilute  any  noxious  odours  or  gases. 

Oxygen.  —  The  uniformity  of  the  actual 
amount  of  oxygen  in  the  air  of  different  places 
is  remarkable.  Normal  air  contains  20 '96  of 
oxygen  in  100  parts,  and  any  differences 
that  may  exist  in  various  ocalities  are  almost 
always,  when  analysed  by  accurate  chemists, 
to  be  found  in  the  second  decimal  place.  For 
example,  Regnault  analysed  the  following 
specimens : — 


100  from  Paris 

from  20-913  to  20-999 

»    „ 

Lyons  and  around    . 

ff 

2 J ^18  „  20966 

80    „ 

Berlin       . 

»f 

20-908  ,,  20-998 

10    „ 

Madrid     . 

fl 

20-916  „  20-982 

23    „ 

Geneva  and  Switzer* 

land    . 

>> 

20*909  „  20*993 

15       M 

Toalon  and  Mediter- 

ranean 

If 

20^12  „  20^982 

6    .. 

Atlantic  Ocean 

ff 

20-918  „  20^965 

1    „ 

Ecuador  . 

If 

„  20^960 

O 

-        ff 

PIchincha 
r  all  foregoing     . 

ff 

20-949  „  20  981 

Bf  can  ol 

20-949      20^988 

,,     of  the  Paris  specimens 

20^06 

Nitrogen. — This  gas  is  one  of  the  most  in. 
different  of  the  elements ;  while  oxygen,  to 
which  it  is  united,  is  one  of  the  most  energetic. 
It  is  generally  considered  to  be  a  mere  dilutant 
of  the  oxygen,  and  to  serve  the  purpose  of 
moderating  its  action  both  on  combustion  and 
life.  The  average  amount  of  nitrogen  is  79 '00 
per  100  in  normal  air. 

Carbonic  Acid  {see  Actd,  Carbonic).— This 
gas,  theoretically  speaking,  is  not  a  con- 
stituent of  normal  air,  but  the  actual  fact  is 
that  it  nearly  always  exists  in  minute  prox>or- 
tions  even  in  the  best  air ;  and  if  we  think  of 
the  sources  of  this  gas,  the  reason  of  its  pre- 
sence is  obvious.  The  processes  of  respiration, 
combustion,  and  decay  of  vegetable  and  other 
organic  matter,  besides  other  less  obvious  and 
less  constant  sources,  are  continually,  though 
silently,  evolving  it.    The  following  examples 


of  carbonic  acid  gas  in  pure  air  are  compiled 
from  Dr.  Angus  Smith's  classioal  work  on  **  Air 
and  Rain : " — 

Per  osnt. 
Mean  of  18  analyses,  by  Saossure,  on 

the  Lake  of  Geneya        .  .     -0439 

Mean  of  18  analyses,  by  Saossore,  at 

Chambeisoy -0460 

It  appears  from  De  Saussure's  analyses  that 
there  is  more  carbonic  acid  on  the  mountains 
than  in  the  plains. 


Name  of  Mouxtaix. 

HrUht  or 

Mountain  in 

MetTM. 

2 

1'^ 

TjaI>ol%    

1267 
877 
331 

1207 
908 

945 

903 

»• 

ff 

!• 
ft 
»f 

•0461 
•0557 
-0544 
0491 
•0481 

•0413 

•0443 
•0454 
•0369 
•036:) 
•04-22 
•0395 

•0474 

Grand  Saleve-sur-Crevin 
Hermitage  (Petit  Saleve) 
LaDol^    

•0482 
•04K2 
•0446 

Vasserode  aous-la-Dolb.. 
Grand     Saleve  -  sur  -) 
Grange*  Tournier...> 
Col  de  la  FauciUe 

Hi? 

•0415 

•0387 
•0322 

•0355 

•0315 

In  towns  the  carbonic  acid  varies,  but  is 
generally  higher  than  in  open  places. 

Per  ecu  t. 
Air  of  Madrid  outside  the  walls.    Mean  of 

12  analyses,  by  Luna *045 

Mean  of  12  analyses  within  the  walls  of 

Madrid,  by  Luna 051 

The  mean  of  14  analyses,  by  Angus  Smith, 

in  Manchester  (suburbs;    ....    -0369 
In  Manchester  streets — 

Usual  wcjither -0403 

During  fogs -0679 

About  middens,  of  which  there  are  thousands 

(Manchester) -0774 

Mean  of  carbonic  acid  In  London  streets 

(Angus  Smith] '0330 

In  close  places  in  London,  the  mean  of  18 
experiments  by  Dr.  Angus  Smith  give  '1288 
per  cent  His  highest  number  is  '320;  his 
lowest,  -040. 

In  Leicester — 

PercenL 
(^<fe  of  overcrowding,  with  three  gaslights 

(Weaver) -528 

Crowded  girls'  schoolroom  (Pcttenkofer)      .     ^723 

In  a  stable,  ^ole  Militaire   ....•? 

Carbonic  acid  is  of  great  interest  in  a 
sanitary  point  of  view,  as  it  is  quickly  and 
readily  estimated,  and  is  an  indii-ect  measure 
of  the  purity  of  the  air.  The  reason  for  which 
is  pretty  obvious,  since  the  carbonic  acid  which 
the  sanitary  officer  tests  for  is  almost  invari- 
ably derived  from  respiration,  and  therefore 
accompanied  with   organic   matters   derived 
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fnnn  the  langB  and  skin.  In  fact,  a  consider- 
tble  quantity  of  carbonic  acid  gas  is  breathed 
bj  workers  in  certain  manufactories,  €.g,, 
foiii-mter,  &e.,  without  injury,  although  in 
lu^  quantities,  and  undiluted,  it  is  rapidly 
faUl;  while  comparatively  speaking  small 
qtuntitiet  in  theatres,  assembly-rooms,  and 
other  places,  where  human  beings  are  crowded 
together,  have  a  very  depressing  effect,  be- 
aoM  there  are  other  impurities  in  the  air. 

ftuiK.— This  is  generaUy  considered  to  be 
an  allotropic  form  of  oxygen.  Three  atoms  of 
oxjgen  are  condensed  into  one  molecule,  as 
II  represented  by  the  formula  Og.  It  exists 
in  niriable  quantity  in  the  air,  and  probably 
is  of  lome  importance.  For  full  details  and 
test*,  ut  Ozone. 

Tkt  Air  of  TuwmhiA  generally  traces  of  sul- 
phuric, hydrochloric,  sulphuretted,  and  other 
tcidf,  derived  from  combustion  and  different 
nunofactories,  besides  a  considerable  quantity 
(if  suspended  particles  of  carbon -dust,  derived 
from  traffic  and  emanations  from  human  beings. 
The  air,  even  of  small  towns,  has  more  organic 
matter  than  country -places  {tet  Kain-Wateb, 
ASALYSid  of),  which  is  easily  shown  by 
estimating  the  ammonia  and  albuminoid  am- 
monia in  air.  The  carbonic  acid  is  of  course 
increased.  The  oxygen  is  decreased,  but  only 
to  a  small  auiount.  For  example,  the  mean  of 
the  22  analyses  by  Dr.  A.  Smith  of  the  worst 
places  in  Perth  gave  20*938 ;  while  on  the  sea- 
shore and  the  heath  the  mean  of  several  ana- 
lyses gsive  201)99.  Odorous  particles  of  all 
kinds  are  more  common  in  towns. 

The  Air  of  the  Country  and  Open  Placet 
Taries  a  little,  according  to  elevation,  vegeta- 
tion, whether  x>opulated  or  not,  &c.  But  the 
geutral  result  is  that  the  oxygen  is  greater, 
and  the  carbonic  acid  less,  than  in  towns, 
vhile  the  air  is  free  from  the  acid  emanations 
and  carbon  so  copiously  poured  out  from 
towns.  Of  all  places,  heaths  and  mountains,  as 
would  be  expected,  possess  the  best  and  purest 
air.  Dr.  Angus  Smith's  analysis  of  mountain- 
ous districts  in  Scotland  gave  a  mean  of  20*94 
oxviren.  while  the  carbonic  acid  of  the  same 
mountains,  taken,  however,  at  a  different  tune, 
gave  -03;^.  Dr.  Pietra-Santa  observes  that 
the  air  of  hills  or  mountains,  at  the  height  of 
2300  feet,  is  lighter  than  common  air,  contains 
in  equal  volume  a  smaller  proportion  of  oxygen, 
and  is  impregnated  with  a  more  considerable 
amount  of  aqueous  vapour ;  it  also  contains 
s  good  deal  of  ozone.  He  considers  such  a 
climate  peculiarly  soothing  to  persons  suffer- 
mg  from  certain  maladies,  such  as  chest 
diseases,  &o. 

Tht  Air  of  Ifine*.— The  greatest  variety  of 
atmosphere  occurs  in  mines,  the  quality  of 
the  air  ranging  from  that  of  fair  purity  to  that 


of  excessive  contamination  by  gases,  dust,  and 
smoke.  Dr.  Angus  Smith  made  339  analyses 
of  the  air  of  mines.  Of  these,  38  had  the 
nornukl  amount  of  oxygen.  The  mean  of  the 
38  normal  specimens  was  20*94  oxygen.  The 
mean  of  31  normal  specimens  in  which  the 
carbonic  acid  was  estimated  was  *0d3.  The 
mean  of  the  whole  393  specimens  was  20*26 
per  cent,  oxygen;  carbonic  acid,  785.  The 
highest  oxygen  found  was  21*04  per  cent. ;  the 
lowest  was  18*27  per  cent.  The  least  car- 
bonic acid  found  was  *02  per  cent. ;  the 
greatest  number  for  carbonic  acid  was  2*73  per 
cent.  The  analyses  were  divided  into  three 
groups — those  that  showed  the  air  normal,  or 
nearly  so ;  those  that  were  decidedly  impure ; 
and  those  that  were  exceedingly  impure  : — 

Per  Mat. 

The  first  class,  or  normal,  gave  the 

carbonic  add 10-67 

*    The  second  class  .        .        .24-69 

T^e  third       „  ....    M  63 

Thus  it  may  be  seen  that  the  air  of  mines  varies 
from  comparative  purity  to  intense  pollution ; 
for  besides  the  impurities  from  respiration, 
the  combustion  of  lamps,  &c.,  in  most  mines 
there  are  nearly  always  blasting  operations, 
which,  when  gunpowder  is  used,  disengage 
clouds  of  dust  from  the  rock,  besides  its  own 
solids  and  gases.  For  example,  12  ounces  (240 
grammes)  of  gunpowder  exploded  will  give  as 
gases — 


Carbonic  acid 

Nitrogen 

Carbonic  oxide     . 

Hydrogen 

Sulphuretted  hydrogen 

Oxygen 


As  solidi 


Sulphate  of  potash 
Carbonate  of  potash     . 
Hyposulphite  of  iwtash 
Sulphide  of  potassium 
Sttlphocyanide  of  potassium 
Nitrate  of  potassium    . 
Carbon  charcoal 
Sulphur 
Carbonate  of  ammonia 


Li  tret. 

34-5799 

26  9969 

2  6473 

•7944 

•3939 

•3414 

65  0538 

Litnw. 
144-710 
43311 
11189 

7-296 

l-r49 
12-761 

2-494 
•466 

9-790 

233  066 


These  gases  and  matters  are  all  at  times 
breathed  by  the  miners,  besides  the  dust 
of  arsenic  and  other  metals.    See  Mines. 

The  Effects  of  Impure  A  ir,  —The  amount  of  air 
inhaled  and  exhaled  by  an  adult  in  the  twenty- 
four  hours  averages  360  cubic  feet,  or  2000 
gallons.  This  forms  in  amoun  t  a  great  contrast 
to  what  we  take  in  the  shape  of  liquid  or  solid, 
which  does  not  amount  to  more  than  5}  pints, 


Am  ( 

which  Ii  equal  to  t^  "f  ^B  Tolame  of  ail 
paidag  through  the  lunga.  It  will  ba  rgadilj 
nndentood,  after  theta  figurei,  the  impor- 
tanca  of  pore  air,  and  how  minnte  differaDOM 
in  compocition  an  really  of  great  irnportoDce, 
lines  the  Inngi  aot,  aa  it  v^,  as  immeiue 
itiainen  or  filter*,  anil  catoh  the  floating  par- 
tiolea,  while  they  rapidl;  abeorb  delstaiioni 
gaaea.  The  amount  of  air  required  bj  each 
penon  In  a  room  ia  no  leii  than  2100  feet  per 
hour.  Wheo  the  ventilation  don  not  allow 
of  thli  eonataat  ehange,  it  amella  (taffy,  the 
taniiture  becomet  ooated  with  a  Ghn  of  organic 
■natter  nnleo  conitantlr  cleaned,  and  the  oar- 
bonic  uid  become!  increased  to  more  than  its 


tion  and  other  circnmitanoes.  When  the  im- 
pnrityis  moderate,  the  first  effect  is  headache, 
lassitude,  and  a  genera]  palenen  of  the  face 
and  akin,  owing  to  a  dimiDuUon  of  the  red 
globules  of  the  blood.  If  the  food  ia  insnffl- 
dent,  other  evila,  sneh  m  scrofula  and  con- 
sumption,  are  very  oommon.  For  {natance. 
Dr.  Ou;  showed  the  great  mortslitjr.fiom  eon- 
sumption  in  tliosB  trades  in  which  worboen 
poraued  tlieir  calling  in  hot,  dose,  gas-tit 
rooms,  in  comparison  to  those  who  pasaed 
most  of  their  time  in  the  open  air. 

If  the  air  is  vitiated  to  a  large  extent,  it 
ia  quicUy  fatal,  not  alone  probably  from  tha 
oarbonie  add  exhaled,  bnt  from  the  exhalation 
from  the  skin  and  lungs.  In  the  Black  Hole 
of  Calcutta,  ai  well  aa  in  the  caMi  of  the  Ans- 
trian  prison  after  the  battle  of  Ansterllti, 


where  !60  ont  of  300  prisoners  died  rapidly, 
the  symptoms  were  rather  tliose  of  blood- 
poisoning  than  anything  else.  There  was 
great  fever,  reatlesaness,  and  emptioni  and 
boils  appeared  among  the  BurviTors.  The 
cffeet  of  impure  air  is  not  alone  seen  on  man, 
bnt  also  ou  animals.  Cows,  hones,  and  sheep, 
if  penned  np  in  close  stables  or  onthonses, 
■how  a  great  mortality  from  phthisis  and  other 

The  cffectof  dntt  in  air,  aSeoHng  the  work- 
men employed  in  Tarious  arte,  will  be  con- 
■Idered  under  DnaT. 

AnalyiU  0/  the  A<r.—¥oT  health  purposes 
mnch  infoimation  may  be  obtninod  on  the 
composition  of  the  air  from  chemical  eiamina- 
tiou  of  the  rainfall  of  the  diiferent  parts  of  a 
district,  for  tha  rain  washes  down  the  impari- 


ties in  the  dr  to  the  ground  1 

Tha  ordinary  analysis  of  dr  embnces  the 
eatimation  of  the  following  constituent* :  oxy- 
gen, nitrogen,  oarbonie  acid,  aqneons  vaponr, 

Aqueo^a  Vapour,  Deteminalion  of.  —  To 
determine  tha  water,  an  aspirator  must  be 
used.  They  are  eawly  made,  and  not  expen- 
sive. The  above  ia  a  diagram  of  the  arrange- 
ment generally  adopted  (fig.  2).  a  is  an 
aapirator  made  of  galvanised  iron  or  sheet 
□no.  It  holds  from  50  to  100  litres.  A  known 
volume  of  air  by  this  means  ia  drawn  throngh 
the  tnbea  marked  6,  f,  d,  t,  which  may  be 
filled  with  pumice  -  atone,  moistened  with 
strong  sulphuric  acid;  but  if  the  oarbonio 
acid  is  to  be  estimated  u  well,  b  aikd  c  are 
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tUfi  wrtb  moul  hyJnti  of  Uma  (potuli  nied 
tohrtniplDyed,  but  hydrata  of  lime  U  to  be  pre- 
ttmil.  u  the  potuh  ftbiorb*  oxjgm  u  well), 
ud  J  isd  t  M  (bore.  Each  ot  tha  tubea  it  la- 
nnlftf  veigbed  pnriaiu  to  eonneeting  them 
lith  Uw  ippBimtna.  It  ii  obviom  tlut  each 
J  the  tnbn  mnrt  be  conneoted  bj  peTfeotly 
lirtiiifatjoiDti.  The  J  are  nnullj  eoated  with 
MlmE-mi.  The  gain  at  weight  iad,  t  preM 
lie  ntcr,  in  6  uid  e,  the  OBiboiUB  acid. 

Curionic  Afid.—For  tha  eiact  detennina- 
tiga  of  the  carbmiie  acid  tha  following  method, 
tKn  M  Fetteokofer'a,  ii  better.  It  ma;  be 
^Mj  defined  aa  followi :  Buyta-wmte 
dtfadU  rtnogth  ii  prepared  and  aocoretelj 
Madardieed  bj  a  itandard  lolDtion  of  oxaliis 
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add.  A.  portioD  of  tUw  barTta-wutar  ii  then 
made  to  aat  npon  a  definite  quantity  ot  ur.  It 
will  absorb  the  whole  ot  the  carbonia  add  In 
that  air.  Id  coDHqnence,  the  alkalinity  of  the 
liquid  will  ba  diminiihed ;  it  will  take  leaa  of 
the  oxalic  acid  lolution  than  before,  which 
ahowa  lo  maeh  leaa  oaaitic  baryta,  and  from 
which  the  carbonic  add  abaotbed  may  be  eadtj 
calculated. 

TktAelaalAnalsti*.— Two  HjiAm  of  baryta* 
water  may  be  lued,  tha  one  containing  7  grm. 
totha  litre,  the  otherthree  time*  that  itrength. 
1  e-o.  of  the  itroDger  =  3  mgrma.  ot  oubonio 
acid,lc.c.  ottheweaker,lingim.  The  baryta- 
water  ii  beat  kept  in  the  bottle  rapreaented 
in  fig.  3. 


nt  bottle  a  contain!  the  b«Tta-w>ler. 
II  lai  in  icenrately-fitting  double-perforated 
BNtchrwe  itopper.  The  left-hand  tube  ia 
ouKted  with  tube  b,  oontaining  pumice- 
Knt,  noiatened  with  potaah,  while  the  rigbt- 
i—i  OH  ia  a  tiphon.  When  requited  for  oae, 
0"  dopaook  /  ii  opened,  anil  luction  applied 
bt4  glu.  tube  to  *•,  The  aiplion  ia  thua  filled, 
ud  Ibe  itopcDck  cloaed.  If  a  pipette  ia  re- 
lairad  to  be  filled,  its  nonle  ia  inaerted  at  F, 
Uitdopcsck  eompreaaed,  and  the  fioid  imme- 
ialelyriae*  into  the  pipette.  The  air  entering 
tb  bottle  ai  tha  fluid  deereaaea  in  a  ia  ot 
«u<e  thoroughly  depiired  of  ita  oarbonio 
Mid  by  the  tubea  at  b. 


The  fint  thing  to  be  dons  ii  to  atandordiM 
the  baryta  aolution  by  a  aolntion  of  oialio 
acid,  containing  2'863G  gratomea  of  cryatalliied 
oxalic  add  to  the  litre.  {See  AoiD,  OuLiC.) 
Thirty  o.c.  of  baiyta  aolution  are  mn  into  k 
amall  flaak,  and  the  oxalic  add  run  in  from  a 
Mohr'a  burott«  with  float,  the  Taniahing-point 
of  the  alkaline  reaction  being  aaoertained  by 
delicate  tormcric  paper.  Am  lOon  aa  a  drop 
placed  on  turmeric  paper  doea  not  gite  a  brown 
ring  the  and  ii  attained. 

The  actual  analyiia  ii  performed  by  filling  * 
bottle  of  known  oapadty,  with  tha  aid  of  ft 
pair  of  bellowa,  wiUi  the  air  to  ba  analyied, 
then  (liatribnting  over  it*  aide*  45  o.e.  of  tha 
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baryta-water,  it  is  left  for  half  an  hour. 
The  turbid  water  is  poured  into  a  cylinder, 
closed  securely,  and  allowed  to  deposit ;  then 
take  out  30  cc,  by  a  pipette,  of  the  clear 
fluid,  run  in  the  solution  of  oxalic  acid, 
multiply  the  volume  used  by  1*5,  and  deduct 
the  produce  from  the  cc.  of  oxalic  acid  used 
for  45  cc.  of  the  fresh  baryta-water.  A  differ- 
ent method  to  this  has  been  suggested  by  Dr. 
Angus  Smith— viz.,  to  measure  the  carbonic 
anhydride  by  the  turbidities  of  the  baryta- 
water  ;  in  fact,  a  colorimetric  test,  as  it  were. 
Lastly,  Mr.Wanklyn  has  suggested  the  follow- 
ing method,  which  is  probably  the  simplest 
of  aU  :- 

A  solution  of  carbonate  of  soda  is  first  made  as 
follows  :  4-47  grammes  of  gently-ignited  carbonate 
of  soda  are  dissolved  in  one  litre  of  water,  giving  a 
solution  of  such  a  strength  that  one  cubic  centimetre 
contains  exactly  one  cubic  centimetre  of  carbonic  acid 
(=  1 '97  milligrammes  of  CO,),  a  large  quantity  baryta- 
water  (strength  about  0*1  per  cent.)  is  prepared. 

If  now  loo  cubic  centimetres  of  clear  baryta- 
water  be  treated  with  one  cubic  centimetre  of  car- 
bonate of  soda  just  described,  a  certain  degree  of 
turbidity  is  produced.  If  two  cubic  centimetres  of 
the  solution  be  taken,  another  degree  of  turbidity  is 
produced,  and  so  on.  If  then  a  bottle  capable  of 
holding  2000  cubic  centimetres  of  air,  together  with 
100  cubic  centimetres  of  baryta-water,  be  filled  with 
the  sample  of  air  to  be  tested,  there  will  be  a  certain 
depth  of  turbidity  produced  in  shaking  up. 

Having  got  the  air  to  expand  itself  on  100  cubic 
centimetres  of  baryta- water,  the  degree  is  to  be  found 
by  comparison  with  another  100  cubic  centimetres  of 
l^ryta-water  in  which  a  like  turbidity  has  been  in- 
duced by  means  of  the  standard  solution  of  carbonate. 
£very  cubic  centimetre  of  soda  solution  counts  for  a 
cubic  centimetre  of  carbonic  acid  in  two  litres  of  air. 
A  consumption  of  one  cubic  centimetre  will  cor- 
respond to  0  05  volumes  of  carbonic  acid  per  cent. 
Good  air  should  accordingly  not  take  more  than  one 
cubic  centimetre  of  the  sotia  solution :  air  which  takes 
two  cubic  centimetres  being  already  bad. 

In  order  practically  to  execute  this  determination 
of  carbonic  acid,  the  following  apparatus  is  required : 
Several  bottles  capable  of  holding  2 "210  cubic  centi- 
metres, and  well  stoppered  (failing  bottles  of  exactly 
the  right  capacity,  Winchester  quart  bottles  will 
answer) ;  a  small  pair  of  bellows  ;  several  colourless 
glass  cylinders  marked  at  100  cubic  centimetres 
capacity.  The  nesslcrising  cylinders  will  answer  for 
this  purpose.  A  graduated  pipette  or  burette  to 
deliver  tenths  of  a  cubic  centimetre  of  solution; 
the  standard  solution  of  carbonate  of  soda  and  the 
baryta-water,  which  may  be  of  moderate  strength. 

The  testing  is  managed  thus :  Winchester  quart 
bottles  having  been  marked  clean,  are  rinsed  with 
distilled  water,  and  allowed  to  drain  a  little.  They 
are  then  closed  with  their  stO]>pers,  and  are  ready 
for  use.  The  operator  having  provided  himself  with 
two  or  three  of  these  bottles,  bud  a  small  t)air  of 
bellows,  enters  the  room,  the  air  of  which  is  to  be 
tested.  The  stopper  is  then  removed  from  one  of 
the  bottles,  and  some  air  of  the  room  blown  through 
with  the  bellows,  and  then  tlie  stopper  is  replaced, 
and  the  bottle  carried  away  to  be  tested. 


The  toting  is  done  by  pouring  into  the  bottle 
100  cubic  centimetres  of  clear  baryta-water,  shaking 
up  for  two  or  three  minutes,  and  then  pouring  out 
into  a  cylinder  of  colourless  glass,  and  observing  the 
depth  of  turbidity  in  various  lights,  and  against 
various  backgrounds.  The  turbidity  is  to  be  exactly 
imitated  by  means  of  the  standard  solution  of  car- 
bonate of  soda.  In  order  to  imitate  the  turbidity  pro- 
duced by  a  Winchester  quart  full  of  good  air,  only  one 
cubic  centimetre  of  this  solution  of  carbonate  of  soda 
is  required. 

If  two  cubic  centimetres,  or  more  than  two  are 
required,  the  air  is  bad,  and  the  ventilation  Is  de- 
fective. In  place  of  the  first  cubic  centimetre  of 
solution  of  carbonate  of  soda,  the  carbonic  acid  natu- 
rally present  in  a  Winchester  quart  of  good  average 
air  may  be  used,  and  a  little  practice  and  intelligence 
will  suggest  the  necessary  precautions. 

For  rough  everyday  work  the  process  of 
Angus  Smith  is  extremely  uscfuL  It  depends 
upon  the  fact  that  the  amount  of  carbonic 
acid  in  a  given  quantity  of  air  will  not  produce 
a  ]>recipitate  in  a  certain  given  quantity  of  lime 
or  baryta  water,  unless  the  carbonic  acid  is  in 
excess.  The  following  is  one  of  his  tables. 
Columns  1  and  2  give  the  rates  of  carbonic 
acid  in  the  quantity  of  air  which  will  proiluce 
no  precipitate  in  half  an  ounce  of  lime-water. 
Column  3  is  the  same  as  column  2 ;  but  14*16 
cc.  (half  an  ounce)  is  added  to  givo  the  cor- 
responding size  of  bottle,  and  column  4  gives 
the  size  of  the  bottle  in  ounces : — 

To  be  used  when  the  point  of  observation  is  "  No 
precipitate."  llalf  an  ounce  of  baryta-water,  con- 
taining about  -08  gramme  baryta. 


Air  at  0«  C,  and  760  millims. 

Bar. 

Carbonic  Acid 

Vulnme  of  Ali 

SlieofBotUe 

1 
Size  of  Bottle 

lu  the  Air 

In  Cubic 

iu  Cubic 

in  Otiiices 

percent. 

Centimetres. 

Ceutimetrtfa. 

Avoirdupois 

•03 

185 

199 

7-06 

•04 

139 

154 

5  42 

•05 

111 

125 

4  44 

•00 

93 

107 

378 

•07 

79 

93 

3^3l 

•08 

70 

84 

21>6 

•09 

62 

76 

2^ 

•10 

66 

70 

246 

•11 

61 

65 

2  29 

•12 

46 

60 

214 

•13 

43 

67 

2  01 

•14 

40 

64 

1-90 

•15 

37 

61 

181 

•20 

28 

42 

1-48 

•25 

22 

36 

1-29 

•30 

19 

33 

116 

•40 

14 

28 

104 

•60 

11 

25 

•89 

TO 

9 

23 

^ 

•70 

8 

22 

•78 

•so 

7 

ifl 

•75 

•90 

6 

20 

•72 

100 

65 

19-7 

•70 

Oxygen, — The  method  employed  by  Angus 
Smith,  in  his  numerous  analyses  of  the  air, 


*■■  tlkftt  of  aiidouoii.  Bdiimd'i  eadiometan 
«vre  BMd,  fit*  or  ill  of  them  it  ODoe,  uid 
•xptoded  bf  ■  Iukb  batter?  ud  BohmkoS'i 
BCil ;  he  pnteired  it  to  Liebiff*!  mathod  giiBn 
bdov,  u  aum  ezpediCioui,  kiiil  perhapt  mora 
■ccnnte.  The  following  ue  tha  prinoiplM 
rf  the  fonnet  metbod  (Uiller'i  Chemiitrjr, 
tcL  ii.  p.K)]:  **  By  nwuu  of  tbs  endiometer 
nriooipeeoiumiitDreimkybeuialjtedwith 
pMt  euctnan  Uuif  different  fomu  of  thie 
imtnimeat  in  io  oae.  One  of  the  moit  son- 
nnient  ia  Hoffmum'*.  It  condite  of  &  itout 
apbon  tuba  (Gg.  t).  loto  tha  ndoa  of  tha 
ttba,  near  tha  aealed  end,  two  pUturam  wirat, 
(,  6,  an  fixed  for  the  pnrpoee  of  tnnimittlng 
tB  aleotrie  ipuk  thnmgb  the  saTity  of  the 
nht.  Tha  Maled  lioib  u  accniately  gradn- 
ited  to  tenthi  of  a  enbio  eautimetie,  or  other 


■iUile  diiinoiu.  Snppow  i(  ia  deairad  to 
atntiiii  the  pn^nition  of  oxygen  in  atmoa- 
ptEKtir:  The  iutminent  ia  Gnt  BUed  with 
xmtaij,  after  which  a  amall  qnantit;  of  air 
aiilndDGed;  tha  bulk  of  this  air  la  aoeu- 
nMj  meanrnd,  tihiog  oare  that  the  liquid 
mU  ilandi  at  tha  tame  IsTal  in  both  tnbea, 
tkah  a  eaaily  effected  bj  adding  menmry,  or 
tfdnwingoff  themercatr,  if  needed,  thnngh 
ii  MMtcboiiB  taba  which  ii  Oied  upon  the 
ntU  faOet  tabe,  jnat  abore  the  band,  and 
4iA  ia  doaad  by  meani  of  a  wnw  tap  e,  A 
twtjty  of  pnre  bydrDgen,  abont  eqoal  in 
Wlk  to  the  air,  ia  next  introdnoed,  and  the 
talk  of  the  mixture  ia  again  leooralely  mea- 
Nrad.  Tti*  open  axtnmity  of  the  taba  ii 
M*  doaad  with  a  ocrt:,  below  which  k  oolumn 


of  Btmoepherio  air  ia  aafaly  ineladed.  Thia 
portion  of  air  acta  ■■  a  apiing  which  gradnally 
oheoka  the  eiploaive  force,  when  the  eom- 
bination  ia  affoeted  by  puaing  a  aparlc  acrou 
the  tube  by  maim  of  tha  pUtinmn  wina. 
The  mixtnn  ii  tbeo  exploded  by  the  alaetrie 
ipark.  The  remainiag  gai  now  oooapiei  a 
iDialler  Tolnma,  owing  to  the  ooodensatian  of 
the  iteam  which  hai  been  formed.  Harooiy 
ii,  therefore,  igain  poured  into  tbe  opatk  limb, 
nntil  it  itandi  at  the  lame  level  in  both  tnbea, 
and  the  Tolnme  of  tbe  gaa  ia  meaaorod  a  third 
time.  One-tbiid  of  tha  redaction  of  btdk 
experienced  by  the  gaa  will  ropraaent  tha 
entin  volume  of  oxygen  which  the  nuxtuie 
oontalned," 

Liebig"*  method  ii  ai  foUowi.  It  ii  baaed 
upon  the  fact  that  in  alkaline  aolatian  of 
pyrogillie  add  ibaorba  oxygen: — 


tradoced  Into  tht  meuarlng  tube  bj  ' 

L 

M 

meani  of  a  pIpMM  with  Uie   poLot 

^ 

w 

btat  npwardi   (flg.  6),  "d  ipr<»l 

lnbebj«l»kin|Uiol*U«t,  When  no 

pU«.  th*  d«r«M  ii  nad  CO.    The 

S.  A  »lBllon  of  pTTocalUe  acM, 

containing  1  grunme  or  tha  acid  In 

B  or  S  C.C.  of  walcr.  li  Introdoctd 

Into  tb*  uma  meuorlDg  tab*  by 

Douu  of  anotlitr  pipelle  ilmilar  to 

the  iboTC,      The  mixed  Hold  (the 

J 

tig.  i. 

(ace  of  the  lob.  by  .hakLog  the  Uller, 

olnina  li  ob- 

1  Tbg»]otloi>ofpTK«aUleacid.m 

Lxlngwltblbe 

•DlHtlOD  ot  pouua,  of  unne  dllBle.  It 

caulcg  tbai 

baalde.,  be 

readllj  comcled  bj  lotroduclng  into  b 

e  lobe,  after 

the  ahiorptlOD  of  the  oirgen,  ■  ubmU  p 

coot 

Jdral* 

to  tbe  1 
Ibe  utotloD  of  tbe  pjrogalUc  arid. 

6.  There  li  another  illgbt  error  on  Iccosnt  ot  a 
poniDD  of  the  fluid  adhering  to  tha  loner  loil^ee  of 
tbe  tube,  u  that  the  volume  o(  the  gli  li  Deier  Rid 
off  with  ibulnte  aceuncy. 

It  ii  imneceaiary  to  add  that  tha  nanal  oor- 
rectiona  for  tempeiature,  preaanre,  ke.,  muit 
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jntn^ta.— The  nitrogen  ii  lumllj  deler- 
miiied  hj  rabtncting  the  aqaeoui  vtpoun, 
oijgen  kod  OkrboDio  add,  from  the  toIuihb  ot 
*ix  euained,  uid  if  the  foregomg  principle! 
hxwB  been  aooarttely  determined,  the  lanroet 
of  error  ue  inunateriiL 

The  Attnumia  and  Organic  Matter  ue  belt 
''etemiiiied  b;  drawing  a  knovn  Toloms  of  lir 
throngb  abeolately  pore  water,  water,  i.e. ,  free 
from  orgeoio  matter  and  ammoQia.  To  obtain 
thii,  it  ii  boat  tf  rodiitil  diBtilled  water,  rajeet- 
InR  Oia  Gnt  portioni,  then  adding  an  allialine 
■olntioD  of  pennanganate,  and  rejecting  an; 
portion*  of  the  distillate  which  give  tlie  least 
trace  of  colour  to  the  Neuler  t«t ;  the  water 
through  which  tha  ur  ii  drawn  ahonld  be 
kept  cool,  and  afterwards  submitted  to  the 
process  desciibed  under  Wateb  A-valthis. 
Solid  bodies,  such  as  vibriones,  germs,  fungi, 
dust,  lie. ,  may  be  obtained  by  osing  an  aspir- 
ator, and  drawing  the  air  either  throagh  a 
drop  of  glycerine  or  water.  Organic  matter 
nuiy  alio  be  obtained  by  sutpcnding  glass 
Tessels  filled  with  iced  water  orer  or  in  the 
places  to  be  invesligsted  and  submitted  to  the 
micTotcope.  High  power*,  such  ai  immer~ 
lion  lenses,  are  reqnisite  far  the  investdgation 
of  germs,  Ik.    Ste  aim  CuUAtt,  &c. 

AlbnuaB  — This  word  litorally  meant 
white  of  egg,  which  is  its  most  con»enicnt 
source.  It  is  a  nitrogenous  substance  of  htghl]- 
oomplei  chemical  compoajtion,  eiistiug  iii 
large  quantity  in  all  animal  bodies,  in  eggs, 
in  certain  vcgeUbles,  esiieciaUy  canots,  tur- 
nips, cabbages,  green  stems  of  peas,  and  olsa- 
ginoos  seeds.  There  are  slight  but  markcil 
difTertnccB  in  most  of  the  albn  mens  found  natu- 
rally. The  albumen  of  llie  egg,  the  albumei. 
In  thob!nod,  thealliumen  fnund  in  the  urin- 
ot  poisons  suffering  from  disease,  and  vege- 
talile  albamen,  all  exhibit  a  slight  diSoreuc 
in  their  reactions ;  probably  they  are  all  unitei  I 
withbases,  and  are  albn  miiiates.  Pure  albumen . 
as  obtained  by  precipitating  white  of  egg  witli 
hydrochloric  acid,  dissolving  tho  precipitate: 
ill  water,  tlien  again  precipitated  by  chloride 
of  ammonium,  and  when  freed  from  fat  by 
alcohol  and  ether,  has  a  alight  acid  reaction 
in  solntinu,  is  tasteless  and  rolouileis,  anil 
eierls  a  left-handed  rotatory  power  on  polar- 
ised light.  Its  con^Bition,  according  to  Lic- 
berkubn,  is  as  follows  :— 


Hyilr^on  , 
Kilroduu   . 

Ba^ur    '. 


addition  of  a  Torj  minute  portion  of  euitio 
aoda  or  potaih,  it  raadily  diandvei.  It  is  aleo 
Bidnbte   in  >  itronc  eolation  of   nitnte  of 

When  submitted  to  distillation,  flrat  wiUi 
hydrate  ot  potash,  and  then  with  an  alkalin* 
Hiilution  of  permanganate  of  potash,  the  alba- 
riien  of  hen's  egg  giTei  in  eTeij  100  o.o. — 

[.I  Hrdntv  tti  PitU\b. 


A  hundred  parts  of  dry  albumen  give  about 
I  en  parts  ot  KH,. 

One  ot  tho  most  remarkablo  properties  ot 
nlbnmeo  is  it*  oosgnlation  by  beat ;  this  takes 
[ilace  at  a  temperature  varying  from  145°  fa> 
165°  F.  It  is  then  vrbite  and  opaqne,  and  when 
.Iried,  horny  and  brittle.  Albumen  in  solution 
j.'ives  precipitateB  with  most  aoidi  (except  acetio 
:md  phoflphorio),  with  corrosiYe  sublimate, 
[vnd  many  other  metallic  salts,  and  alcohoL 

Uia.  —It  it  of  great  value  as  nn  article  o( 
iliet ;  it  is  employed  in  photography  as  a  vsr- 
riish,  snd  has  various  other  uses,  such  a*  a 
lilririfier  for  wines,  symps,  kc  ;  and  for  fixing 
ibe  colours  in  calico-printing,  in  the  prepai* 

Preparation. — In  Franca  it  is  prepared  or 
jome  considerable  aeale  at  the  abattoirs,  b^ 
separating  it  from  tho  blood  of  alaugbterei: 

Jt7.    See  Food. 

Albnmln»tea  In  Tood— &e  Fi>od. 

Albumiiiose  —  The  pepsin  of  thi 
l^ttric  juice,  iLcting  in  presence  of  an  add 
turns  Dearly  every  dcicripUon  of  animsl  ani 
fi lirin on •  matter  into  a  liquid  called  alliuminol 
by  Minihe,  but  by  Lehmann  ptptoae.  I 
differs  from  albumen  in  the  following  impoi 
tnnt  pnrticubira :  it  is  not  coagulable  by  heal 
and  tho  alight  precipitate  which  falls  Qpo 
the  GrKt  additioo  ot  an  acid  is  dissolved  in  a 
cices*  of  acid  ;  it  doe*  not  easily  decompoai 
and  is  capoble  of  diidysis,  i.e,,  transudatio 
through  amoial  membrane.    See  FuOIJ. 


■The  term  alcohol,  in  its  ord 
nary  acceptation,  moans  the  volatile,  intlan 
mable  iiiirituous  liquid  which  is  tho  intoxica 
ing  principle  ot  vines,  beers,  and  spirits ;  bi 
in  a  chemical  sense  it  is  applied  to  all  nentr 
comjnunds  of  oxygen,  carbon,  and  liydroge: 
which  by  the  action  of  acids  form  ethera. 


TABLE  ucUUtJas  tlu  PBornms  of  the  PKiHaru  Aloohou. 

rannolk 

Spxaao  Gnrilj. 

1^ 

B<MUiiC.Folnl. 

Liquid. 

T.iMr. 

Fihr. 

Cenl. 

,  "    Hiirii«»i^t.".. 

1   .1  Tritn-lietB-prap»lio.. 
ITctc^licotCatjIic... 
t  Pud   oil,   or   ttiuy- 

CH^O 

0798 

0.7938 

0'817 
08032 

0-8184 
0-S33 
0S19 
0-»23 

1-12 

1-fim 

2-589 
3-U7 

4-5 

IS 
23 

37 

44 
51 
S8 
65 

149-0 

173- 

206- 
233- 

2fi9-6 
299-309 

356- 

65-B 

7S-3 
067 
1117 

132-0 
H8-15i 
I7I17 
180-0 

(.n^jB^o.«p™ic... 

io^ooTapiriie... 
10.  LiiuTlio                .. 

ItEtWoToetrlio 

S.  CmtiQWcerrUe   ,.. 
W.  Ucli.dDorinelli.Tlic. 

Eld  Icim  of  tlie  ■eriet  becomn  denwr,  (o 
Ihit  it  one  end  we  Iuts  ■  light  robitile  floiil, 
ud  il  the  other  ■  wuif-laoking  Kilid. 

Ordioiiy  vinoiii  klcohol  (the  Kcontl  in  the 
taUi)  ii  the  mort  important.  It  1)  formed 
duiij  the  fennantation  of  the  Mooharine 
priadfiln  contained  in  the  tmiti,  italki,  or 
Tiati  of  eertuQ  {ilaot*,  etpeoiall;  the  ruiin, 
ihc  n^-aue,  the  red-beet,  the  oereala,  the 
potitnH,  inil  other  am  jlaceoiu  lubetuice*.  It 
ii  ml  umillj  obtained  from  malt.  When 
|>e[f(celT  pnre,  and  nnmiied  with  water,  it  ia 
ullel  (bulnte  alcohol;  wheo  mixed  with  16 
fH  odL  or  water,  it  ii  eiUled  reotified  ipirit ; 
vbu  lilh  51  per  cent,  ol  water,  proof-ipint. 

Akoliilc  Alcohol  ii  a  moit  powerful  lOlTeiit 
of  ilkilaidi,  Tola  tile  oili,  iodine,  and  ita  tpecific 
(ncity  ihould  be  0795.  Iti  pnrit;  ia  eaaily  aa- 
Ktuned.  A  amall  portion  of  the  liqaid  (honld 
l<  diijottd  on  comnuHi  lalt,  which  ihould  be 
iunliblo  in  it.  If  an;  diBolrei,  there  ii  water 
riihUie  alcohol.    It  ihould  not  become  dood; 


on  the  addition  of  water ;  it  ihould  be  entire]  j 

volatiliied  with  heat,  leeviDg  do  ataiu  behind, 
and  ihould  not  give  a  blue  colour  with  anh;- 
droud  lulphato  of  copper.  If  all  theie  leita  aA 
■atiifutorf ,  the  liquid  ia  free  from  oil;  matten 
and  other  inipuritiei. 

HalijUd  Sinrit  ahould  be  of  the  ipedflo 
gtavitTO'838.  If  of  an; other  ipeciSc  graTit;, 
the  imount  of  water  preient  can  be  wen  bj 
the  table.    On  applfing  a  light  to  a  imall 


it  bumi  with  a  pale.blu's 


itbout  imoke  ;  it  doei  not  giro  a  red 
eolooT  with  inlpburic  acid.  Four  fluid  ouncsi, 
to  wbioh  half  a  grain  of  cr7Btilliied  nitrate  of 
■ilrer  in  aolntion  ha«  been  added,  on  eipoiure 
for  twenty.four  boon  to  a  bright  light,  and 
then  decanted  from  the  black  powder  wbioh 
forma,  nndergDea  no  farther  change. 

The  proportioD  of  alcohol  to  water,  in  anjr 
mixture  of  pure  apirit  and  water,  maj  eaiilf 
b«  aacertained  bjr  taking  the  aiiecific  grarity, 
and  rufeiring  to  the  followmg  table:— 


ll'<l(»l 

Alcohol 

Aleohpl 

AIkAoI 

BjKcllle 

(Tctnl 

per  cent. 

Oranly. 

19 

■9728 

1      0-5 

-iWl 

10 

■9641 

20 

■9716 

30 

■9578 

-9981 

u 

-9828 

21 

■9704 

31 

■9360 

■9917 

13 

■9H)2 

23 

■9078 

33 

■95-^ 

•9789 

i      ^ 

■ORBS 

34 

-9511 

-0914 

16 

■9778 

26 

■9653 

35 

-9490 

-9898 

16 

■9766 

26 

■9638 

36 

■9470 

!      27 

-1)6-J3 

-08U9 

18 

-9741 

1      28 

■9609 

33 

-9t31 
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PROPORTION  of  Absolute  Alcohol  by  Weight  in  100  parts  of  Spirit  of  different  spedfio 

gravities  at  60*^ F.  (16*5  C.)'-continu€d. 


Alcohol 

Specific 

Alcohol 

Specific 

Alcohol 

Specific 

Alcohol 

Specific 

per  cent. 

QnxUj. 

per  cent. 

1 

Gravity. 

per  cent. 

Gravitj. 

percent 

Gravity. 

99 

•9416 

55 

•9069 

71 

•8696 

86 

•8331 

40 

•9396 

56 

•9047 

72 

•8672 

87 

•8305 

41 

•9376 

57 

•9025 

73 

•8649 

88 

•8279 

42 

•9366 

58 

•9001 

74 

•8625 

89 

•8254 

43 

•9335 

59 

•8979 

75 

•8603 

90 

•82-28 

44 

•9314 

60 

•8956 

76 

•8581 

91 

•8109 

45 

•9292 

61 

•8932 

77 

•8557 

92 

•8172 

46 

•9270 

62 

•8908 

78 

•8533 

93 

•8145 

47 

•9249 

63 

•8886 

79 

•8508 

94 

•8118 

48 

•9228 

64 

•8863 

80 

•8483 

95 

•8089 

49 

•9206 

65 

•8840 

81 

•8469 

96 

•8061 

60 

•9184 

66 

•8816 

82 

•8434 

97 

•8051 

51 

•9160 

67 

•8793 

83 

•8408 

98 

•8001 

52 

•9135 

68 

•8769 

84 

•8382 

99 

•7969 

53 

•9113 

69 

•8745 

85 

•8357 

100 

•7938 

54 

•9090 

70 

•8721 

See  Alcoholism,  Alcoholometbt,  Alcoholic  Beverages. 


Aloohol,  Sffdots  of;  AloohoUsm— 

L  affects  of  Alcohol  in  Health,  —  The 
amount  of  absolute  alcohol  taken  by  tern- 
perate  people,  in  the  twenty-four  hours,  in 
the  different  forms  of  beer,  wine,  and  spirits, 
varies  generally  from  one  to  two  ounces. 
More  than  this,  at  all  events  in  the  great 
majority  of  people,  causes  slight  alcoholic 
symptoms.  If  the  excess  of  this  quantity  is 
small,  the  symptoms  will  be  in  no  way  evi- 
dent to  others,  but  may  be  appreciated  by 
the  individual  himself,  and  consist  in  firstly 
a  slight  excitement  of  the  faculties  of  the 
brain,  a  feeling  of  warmth  and  pleasure, 
followed  by  a  general  feeling  of  torpor  and 
transient  drowsiness,  with  a  slight  blunting  of 
the  sensibilities.  The  couple  of  pints  of  beer, 
four  or  five  glasses  of  wine,  or  two  ounces  of 
brandy,  that  men  and  women  engaged  in  the 
ordinary  business  of  life  take  daily,  have  not 
been  proved  to  exercise  the  slightest  injury — 
in  most  people,  indeed,  digestion  is  aided,  and 
more  work  done,  by  these  moderate  doses.  On 
the  other  hand,  the  slightest  habitual  excess, 
that  excess  which  we  have  spoken  of,  the 
symptoms  of  which  are  not  perceptible  to 
others,  all  evidence— historical,  pathological, 
and  physiological— shows  to  be  injurious.  Tlie 
experiments  of  Anstie,  Parkes,  and  Count  Wol- 
lowicz,  appear  to  show  that  any  quantity  of 
aloohol  exceeding  an  ounce  and  a  half  taken 
by  an  adult,  showed  itself  in  the  urine,  which 
these  writers  consider  a  sign  that  the  system 
has  taken  more  alcohol  than  can  be  used  in  the 
body  itself.  The  action  in  slight  doses  is, 
that  it  has  a  sedative  effect  upon  the  nerves, 
and  reddens  slightly  the  lining  membrane  of 


the  stomach,  stimulates  the  secretion  of  th( 
gastric  juice,  and  thus  may  in  small  doses,  anc 
no  doubt  docs,  promote  the  appetite.  In  excess 
all  these  effects  are  turned  to  evil,  an  inflam 
matory  condition  of  the  stomach  supervenes 
compression  of  the  gland-ducts,  from  thicken 
ing  of  the  tissue  around  it,  excessive  mucoui 
secretion,  and  great  loss  of  appetite.  Whei 
carried  into  the  circulation,  it  greatly  increase 
the  force  of  the  heart's  action,  and  at  the  sam< 
time  paralyses,  as  it  were,  the  inhibitory  ner 
vous  supply  to  the  arteries  and  small  vessels 
so  that  they  no  longer  oppose  themselves  U 
the  blood-current,  but  dilate.  This  action,  U 
a  small  degree,  occurring  in  persons  of  a  weal 
and  languid  circulation,  is  no  doubt  beneficial 
on  the  other  hand,  when  in  excess,  it  is  th( 
most  dangerous,  and  is  a  cause  of  a  greatei 
portion  of  the  diseases  of  the  heart  and  greai 
vessels. 

There  appears  to  be  a  slight  fall  of  tempera 
ture  with  moderate  doses  of  alcohol,  a  ver] 
decided  fall  with  excessive  doses ;  the  muscu 
lar  and  nervous  system  are  transitorily  stimu 
lated,  and  may  do  more  work  when  smal 
doses  are  given  in  cases  of  fatigue,  but  ii 
other  cases  there  is  a  marked  torpor  of  th< 
nervous,  and  a  want  of  co-ordination  of  thi 
muscular  system. 

The  pathological  chaDges  have  been  wel 
studied  by  Dickinson  and  others.  Dickinson 
in  a  paper  '*  On  the  Morbid  Effects  of  Alcohol  ii 
Persons  who  trade  in  Liquor,"  gave  the  result 
of  an  examination  of  149  traders  in  liquor,  a 
compared  with  149  persons  of  various  trades 
The  general  results  were,  diseases  of  the  liver 
mostly  cirrhosis,  more  common  in  the  alco 
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iKtlie.   In  ibe  luDgi,  tubercle  affected  sixty- 
ooe  penonf  of  the  alcoholic,  forty-foar  of  the 
Doo-ilcoholic    Tubercle  in  the  brain,  liver, 
ludoeTt,  ipleen,    bowels,  mesenteric  glands, 
tad  peritoneum  was  twice  as  common  in  the 
aJeobolic  as  in  the  non-alcoholic.    The  con- 
doaon  is  therefore  incTitable,  that  alcohol 
eogenders  tubercle  in  the  brain,  inflammations, 
itrophy,  hiemorrhages ;  in  the  heart  and  res- 
fel%  atheroma,  hypertrophy,  and  other  affec- 
tioos,  were  all  more  common  in  the  al(»holic 
thtn  in  the  non*al(»holic  series.     The  evi- 
dence in  kidney  disease  was  not  so  oonclu- 
ore,  but  some  forms  of  kidney  disease  ap- 
pear to  be  increased.    The  author  sums  up 
th^ls^— 


Akohol  eaoses  Iktty  infiltration  and  fibroid  en- 
croad&Bient ;  it  eofenderB  tobercle,  encoursf es  sap- 
paratioo,  and  retards  healing ;  it  produces  nntimelj 
itheioBBa,  invites  bsmorrfaage,  and  anticipates  age. 
The  most  constant  Iktty  change,  replacement  by  oil 
of  the  material  of  epithelial  cells  and  moscular 
fibres,  though  probably  nearly  universal,  is  most 
ootkeable  in  the  liver,  the  hearty  and  the  kidney. 

There  would  appear  also  to  be  special  dis- 
esses  produced  by  alcohol  besides  the  more 
eommon  and  generally-known  ones  of  delirium 
tremens,  alcoholism,  &c  &c,  e,g, — 

M.  Galezowski  has  described  a  peculiar 
affection  of  the  eyes,  which  he  calls  ''alcoholic 
amblyopia,**  especially  prevalent  during  the 
liege  of  Paris.  In  the  five  months  of  the  siege 
fifty  patients  presented  themselves,  while 
daring  the  twelve  months  preceding  the  siege 
only  nineteen  were  met  with.  The  disease  was 
ascribed  to  the  habit  of  taking  alcoholic  drinks 
in  ihe  morning,  fasting. 

Handfield  Jones  and  Wilks  have  also  de- 
Kribed  cases  of  alcoholic  paraplegia. 

It  would  also  appear  tolerably  well  estab- 
liihcd  that  alcohol  either  causes  or  increases 
inisnity,  though  there  may  be  another  expla- 
nation of  the  fact  that  many  mad  people  have 
been  great  drinkers.  A  large  propcortion  of 
those  subject  to  insanity  are  driven  by  their 
morbid  minda  to  drink,  so  that  it  may  be 
"insanity  causes  drink,**  not  "drink  causes 
msanity."    The  following  table  is  given  by 


-—  --—'1'—    ••  — 

Totel 
▲dmiMko. 

Hioponkni  mqmq 
bgr  IntomptnnoiL 

Chsreaton 

• 

85A 

134 

Ncetre  and  Balpetriere  2012 

414 

Bordeanz 

159 

20 

Torin,  1830-^1 

168 

17 

„     1&81-86 

890 

76 

Oard 

200 

4 

United  States  . 

661 

146 

Palermo   . 

J89 

0 

Caen 

00 

16 

Dondee    . 

14 

4 

Jl  Parchappe 

1«7 

46 

IL  Batten 

288 

64 

Theeffects  of  alcoholism  are  in  a  pre-eminent 
degree  to  cause  disease,  to  shorten  life,  and 
to  prematurely  age.  Nothing  can  prove  this 
better  than  the  following  statistics :~ 


A  TMDpomla  PnaoB^ 
duuM*  of  Lhring  la^ 

At 20.  44^ years. 
„  80  -  86-6      „ 
„  40  =  28-8      „ 
60  =  21-25' 


An  Intanptrato  Panon** 
cbann  of  liring  U. 

At  20  —  16  6  years. 
„  80  -  13  8     „ 
40 -.11*6 


f* 
If 


»f 


60  -  14  286  „ 


»» 


60  -  10-8 
60-    8  9 


If 
I* 


The   average   duration   of   life   after  the 
commencement   of   habits   of   intemperance 


Among  mechanics,  working  and  labouring 

men, 18  years. 

tradem,  dealers,  and  merchants,  17 
professional  men  and  gentlemen,  16 
females, 14 

NaLSoa'B  SUUittiet. 


If 


»* 


n 


60;9 


940 


The  Effects  of  Alcohol  in  Difecue.— This  sub- 
ject has  not  been  scientifically  investigated. 
Dr.  Wilks  has  prescribed  it,  however,  in  the 
form  of  rectified  spirit,  but  the  cases  as  yet 
are  too  few  to  form  a  correct  estimate.  The 
truth  really  is  that  it  has  been  prescribed,  even 
by  the  most  eminent  men,  under  the  forms  of 
beer,  wine,  and  spirits,  the  strength,  adultera- 
tions, and  composition  of  which  are  seldom  in 
any  given  sample  known,  in  the  most  opposite 
affections,  and  as  a  result,  it  has  been  on  the 
one  hand  extravagantly  given,  and  lauded  to 
a  most  unwarrantable  degree,  while  on  the 
other  hand,  by  another  class  of  observers  it 
has  been  entirely  withheld.  These  facts,  no 
doubt,promptGd  the  following  document,  which 
was  published  in  1871f  and  signed  by  a  long 
list  of  some  of  the  most  eminent  members  in 
the  profession ;  others,  however,  equally  emi- 
nent, refused,  and  withheld  their  signature  on 
various  grounds  :— 

As  It  is  believed  that  the  inconsiderate  prescrip- 
tion of  large  quantities  of  alcoholic  liqnids  by  medical 
men  for  their  patients  has  given  rise,  in  many  in- 
atances,  to  the  formation  of  intemperate  habits,  the 
undersigned,  while  unable  to  abandon  the  use  of 
alcohol  in  the  treatment  of  certain  cases  of  disease, 
are  yet  of  opinion  that  no  medical  practitioner  should 
prescribe  it  without  a  sense  of  grave  responsibility. 
They  believe  that  slcohol,  in  whatever  form,  should 
be  prescribed  with  as  much  care  as  any  powerfni 
drug,  and  that  the  directions  for  its  use  should  be  so 
framed  as  not  to  be  interpreted  as  a  sanction  for 
excess,  or  necessarily  for  the  continuance  of  its  use 
when  the  occasion  Is  past. 

They  are  also  of  opinion  that  many  people  im- 
mensely exaggerate  the  value  of  alcohol  as  an  article 
of  diet ;  and  since  no  class  of  men  see  so  much  of  its 
ill  efTecU,  and  possess  such  power  to  restrain  lU 
abuse,  as  members  of  their  own  profession,  they  hold 
that  every  medical  practitioner  is  bound  to  exert  his 
utmost  infiuenoe  to  inculcate  habits  of  great  modera- 
tion in  the  use  of  alcoholic  liquids. 


AM <J 

Blliv  (Ha  etmij  cODTlDHd  Uwt  tlw  fKIt 
•aonntof  drisUoK  of  ilcoholLs  llqnan  laosg  Ibt, 
worlilag  clUHi  of  thli  coddIit  \t  gpe  ot  the  gralHl 
(Till  or  till  dij,  dutrojlng  mora  (liiu)  ujttilDg  eli» 
ttaa  kullh,  hipplnni,  ud  ncUlm  or  thoie  cluMi, 

trUl  iinwperttf  uhleh  Prorldrnca  hu  placid  vlthia 

■Udlj  iDpporl  iDj  vIh:  IrirlilaUOD  wtalcb  woold  tend 
to  mulct  wJthln  proper  Jlmltc  the  uio  of  Alcoholic 
bnenin,  ud  indKtJlT  lalrodoes  luMU  of  Icm- 

It  U  still  a  nutter  of  diipnto  u  to  how  &Ioa- 
hol  U  elimiluktcd  from  tbe  body,  and  vhetliet 
my  of  it  a  deatrojed,  uotwitlutaiidiiig  the 
ttwuchet  of  Fen?,  Strancb,  MuiDg,  Lolle- 
nuuid,  Danr,  Parkea,  Dniirt,  Anitie,  Thu- 
dichnin,  nnd  othen.  Among  the  most  recent 
M  are  thoio  of  Snbboty  on  rebbiti.  The  geneml 
reiult  ii  contndiotoi?.  Some  affirm  that  it 
U  elimiDated  ae  aldehjd,  othen  m  carbonic 
acid;  but  tbe  former  auppoaition  ii  nlmort 
diaproved,  and  the  siperimeuta  of  Dr.  E. 
Smith  iboir  that  the  oarbouio  acid  ia  decreiaed 
bjbmnd;  and  gin,  and  increaaed  byrum.  The 
only  probable  auppodtion  which  facta  sapport 
tendi  to  show  that  the  alcohol  ia  tamed  into 
Boetic  BOid  in  the  body,  aome  of  which  tiuitea 
with  potaah  and  other  ba*ea  and  aome  ia 
deatroyetl.  All  pretty  well  agi«e  that  in 
tbe  form  of  •piriti  alcohol  ia  of  no  Talue 
whatever  aa  a  food ;  but  in  tbe  form  of  beer 
and  wine  it  baa  alight  dietetic  powera,  natu- 
rally varying  with  the  amount  and  natuie  of  tbe 
different  anbatancea  beld  in  aolution  in  these 
beTeragei.    Ste  Alcoholic  Beveraoes. 

DruDkauuoia  and  the  conaumption  of  spirita 
would  appear  to  be  on  the  increoae  by  the  dif- 
ferent ntnrna  in  our  own  country  and  abroail. 
The  importa  of  ipiriU  ia  tbe  (even  yeara  from 
1S50  to  1857  amounted  to  70,740,980  galla., 
whilit  the  import!  in  the  terea  yeara  follaw- 
Ing— Tit.  from  1857  to  1864— amounted  to  j 
78,016,071  galla.,  (bowing  an  iocreais  of 
7,305,091  ^Jla.  The  population  Lai,  however, 
Inoreaaed  in  the  time,  and  a  deduction  on  I 
that  account,  and  a  correction  in  one  or  two 
other  headi,  are  required ;  atill,  that  there  is 
incrsaae  ia  indiaputnblo. 

In  Franee,  the  following  fignrea  by  U.  Hua- 
■on  ihow  a  remarliable  incrcaie :  — 

The  Ueao  ConiiuiiptLan  of  Spirita  for  each 
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litre*  tor  vmj  Inliabitant,  which  ii  even 
greater  than  the  higheat  of  the  above  figure*. 
The  demoraliaatiou  alao  of  the  French  amy 
in  the  late  Franoo-Fnuiian  war  ii  almott 
□nanimoualy  aacribed  to  the  exceaiivA  ON  of 
apiritaom  liqnon. 

Drunkennta.aimodijledbsBaa.—'nMltaa- 
Hchuaetta  Board  of  Health  in  1S70  under- 
took an  elibonte  inquiry  into  dnukenneaa  ai 
it  eiitted  in  different  puta  of  the  world,  and 
iaaued  a  report  on  it  which  baa  been  anolyied 
and  mmmariaed  by  Dr.  Druitt  (Medical  Timet 
and  Oazette,  April  Id,  1672).  The  aoawen 
thay  obtained  aa  to  the  efTectj  of  drink  from 
the  164  phyaioinna  ia  ftlaaaachuHtta  were 
extremely  conflicting,  but  tbe  infonnatiun 
gHined  ai  to  tbe  compaiatiTe  ioliriety  waa  in- 
atructiva.     Dr.  Druitt  tbui  li 


people :  {3>  populatioiiB  a 


bj  d 


oneia,  accompanied  « 


1.  Dador  tbe  total  al»tiaence  head  we  may 
artaoge  the  Muaaolman  pepulatiODi  ol  Corulanlt- 
□ople,  AJeUDdria,  Zamiliai',  and  tbe  people  of 
Uayll. 

2.  The  population  ii  Bhoirn  to  drink,  bnl  wllhoat 

Ancona  and  Floreucr,  Atliena,  Cadli.  TeneriSe, 
Fuochal,  Vayal,  Malta.  Beenil,  aeneia,  TIenna, 
BremeD,  Leipiic,  Nlcan)rua.  PcnumbDCO.  St  Juan, 

Trieste,  naii^l,  Vtrae.  Zurich,  Frukrorl.  Copen- 
ha^cii,    Eltlsore,    Yokobama,     mojo,    aad    Santa 

Lirerpool.  Uancheatcr,  Dulilio.  Edinburgh.  Bui- 
lerdtm,    Ulrecht,    Odcua,  Toronto,    Colagne,   Co- 


lt would  aeent  from  thia  that  a  great  deal 
dependa  upon  the  nature  of  the  liquid  im- 
bibed, whether  wine,  beer,  or  epiril*.  Ste 
Alcoholic  Bevesageb- 

It  therefore  appears  unhappily  too  tme 
that  there  is  really  an  increase  in  the  con- 
lumption  of  spirituous  liquors  in  moat  ooun- 
■  Lral,  though  not  inevitable, 
lequcnoe,  an  incitaie  of  drunkeuneit-    Fro- 
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icaat  hm  givei  the  following  statiBtics  on 
thifnbjeei  in  regard  to  England:  In  1860, 
th«  committali  for  drunkenness  in  England 
and  TTsIes  were  88,000 ;  and  in  1870, 134,000, 
in  iocresse  of  50  per  oent.  In  Manchester 
the  iDcrease  from  1860  to  1870  was  375  per 
cent,  or,  eomputed  according  to  the  increase 
of  popolstion,  35*3  per  cent.  In  London, 
dnmkenness  is  in  the  proportion  of  5*43  per 
1000;  in  Leeds,  7*40  ;  in  Manchester,  8113; 
ud  in  LiTerpool,  42*S2.  It  most  he  remem- 
bered, howerer,  that  these  figures  are  hased 
upon  mere  committals,  which  greatly  depend 
00  the  sctiTitj  of  the  police,  and  the  noisy  or 
quiet  character  of  the  drunkard. 

Wkttker  Alcohol  is  neceuary  or  noU — All 
expeiieace,  both  at  home  and  abroad,  shows, 
bj  facts  that  cannot  be  disputed,  that  a  person 
oa  do  quite  as  hard  work  without  alcohol 
u  vith  it ;  and  probably,  as  the  limits  be- 
ttreen  moderation  and  excess  are  easily  passed, 
and  u  the  generality  of  mankind,  even  with- 
out intending  it,  err  on  the  latter  side,  the 
itfolt  is  that  a  comparison  between  total 
abftsiners  and  even  temperate  men  generally 
(eiminstes  in  favour  of  the  former.  It  would 
appear  that  total  abstainers  Uve  longer,  are 
better  dtixens,  and  can  do  more  work  than 
the  rest  of  mankind.  The  figures  of  the 
United  Kingdom  Temperance  and  General 
Prorident  Institution  go  far  to  prove  the 
aboTe. 

This  insurance  society  is  divided  into  two 
lections.    One  section  consists  of  abstainers, 
the  other  of  persons  selected  as  not  known  to 
be  intemperate.     The  claims  for  five  years 
antidpsted  in  the  temperance  section  were 
£100,446,  but  the  actual  claims  were   only 
£72,676.    In  the  general  section  the  antici- 
pated claims  were  £196,352 ;  the  actual  claims 
no  leia  than  £230,297.    In  war,  the   march 
of  20OO  miles  in  the  War  of  Independence  by 
Oxrawallis  and  his  troops  (1783),  the  Maroon 
War  of  Jamaica,  the  400  miles'  march  of  an 
En^ith  srmy  across  the  desert  from  Komer, 
on  the  Red  Sea,  a  march  of  1000  miles  in  the 
Kaffir  War,  experience  at  sieges,  in  action,  in 
hot,  temperate,  and  cold  climates,  where  ab- 
itinenoe  was  either  forced  through  circum- 
itances,  or  followed,  shows  to  every  unpreju- 
diced  mind  that  soldien  endure  more  fatigue, 
an  heslthier,  and  fight  better  without  stimu- 
lanti  than  with  them,  and  this  faet  is  endorsed 
bj  erery  commander  of  the  present  day.    The 
exeea  and  abuse  of  spirits,  as  before  remarked, 
loit  the  French  their  military  jiresti^  in  the 
late  war. 

In  very  hot  and  very  cold  climates  the 
Indian  obsenren  and  the  Arctic  explorers  all 
unite  in  condemning  its  use  in  the  slightest 
cxcMs,  or  vwvk  in  moderate  dosei.    It  does 


not  warm  the  body  in  cold  climates,  and 
the  reaction  that  follows  the  exciting  of  the 
circulation  is  followed  by  a  dangerous  depres- 
sion ;  whilst  in  hot,  it  combines  with  the 
climate,  and  quickly  produces  disease. 

In  this  country  and  others,  various  attempts 
have  been  made  to  repress  the  growing  evil 
of  drunkenness.  Mr.  Dalrymple  introduced 
a  bill  in  1871,  which,  if  it  had  passed,  would 
have  committed  the  poorer  class  of  habitual 
drunkards  to  a  reformatory,  while,  prac- 
tically, it  would  have  allowed  the  opulent 
drunkard  to  go  free,  unless  he  was  convicted 
of  drunkenness.  The  American  law  makes 
no  invidious  distinction  in  this  way,  but 
treats  all  alike.  The  following  is  an  American 
statute  on  the  subject : — 

Recited  Statuia  of  New  Forib.— Title  XL  of  the 
custody  and  dispositioa  of  the  estates  of  idiots, 
lonatics,  persons  of  unsound  mind,  and 
drunkards. 

Section  II.— Whenever  the  overseen  of  the  poor 
of  any  city  or  town  in  this  State  discover  any  person 
resident  therein  to  be  an  habitual  drunkard,  having 
property  to  the  amount  of  2M  dollars,  which  may  be 
endangered  by  means  of  such  drunkenness,  it  shall 
be  their  duty  to  make  application  to  the  Court  of 
Chancery  for  the  exercise  of  its  powers  and  Juris, 
dictions. 

Section  Hl.—If  such  drunkard  have  property  to 
an  amount  less  than  260  dollars,  the  overseers  nmy 
make  such  application  to  the  Court  of  Common 
Pleas  of  the  county,  which  is  hereby  vested  with  the 
same  powers  in  relation  to  the  person  and  real  and 
personal  estate  of  such  drunkard  ss  are  by  this  title 
conferred  in  the  Court  of  Chancery,  and  shall  in  all 
respects  proceed  in  like  manner,  sul]tioct  to  an 
appeal  to  the  Court  of  Chancery. 


In  England  the  Total  Abstinence  Society 
have  made  great  efforts  to  inculcate  their 
doctrines.  Unfortunately,  however,  zeal  so 
often  leads  their  votaries  beyond  the  bounds 
of  discretion,  that  it  brings  them  into  ridicule, 
although  they  certainly  have  reason  and  ex- 
perience on  their  side. 

At  Versailles,  the  mayor  in  1850  estab- 
lished temperance  prizes,  varying  from  2000 
francs  to  50.  These  wore  conferred  upon  the 
most  honest,  frugal,  and  temperate  workmen 
in  Versailles. 

jycoholometry  —  This  word  signifiea 
the  determination  of  the  amount  of  alcohol 
in  any  given  liquid.  This  may  he  done  in 
a  great  variety  of  ways. 

1.  By  using  instruments  called  hydrometers, 
which,  by  sinking  to  a  certain  depth,  indicate 
the  specific  gravity.  The  Revenue  use  Sykee' 
hydrometer,  but  there  are  others  made  of  glaii 
which  are  in  use,  and  are  much  cheaper. 
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2.  By  dintilling  the  alcohol  in  a  more  or 
leas  pure  state  from  the  liquid  supposed  to 
contain  it,  and  then  taking  its  specific  gravity. 

3.  Qroning's  method  —  from  the  tempera- 
ture  of  the  yapoor. 


4.  From  the  boiling-point. 

6.  From  the  expansion  of  the  liquid  when 
heated. 

6.  From  the  tension  of  the  vapour. 
(Geissler*8  alcoholometer.) . 


TABLE  showing  the  Devsities  and  Values  of  Spibtts  at  60°  F.  corresponding  to  every 

indication  of  Sykes'  Hydrometer. 


Sykes' 
hydro- 
meter 
indica- 

Per cent,  of  Absolute 

Sykes* 
Hydro- 
meter 
indica- 

Per  cent,  of  Abtolntc 

Strength 
percent. 

Specific 
OrsTity. 

AlcohoL 

Strength 
per  cent. 

Specific 
Gravity. 

AlcohoL 

By 
Meaiore. 

By 

Weight. 

By 

By 

tion. 

Uon. 

Measure. 

Weight. 

O.P. 

O.P. 

0 

67  0 

•81520 

95-28 

9278 

61 

11-4 

•90561 

63^54 

65-70 

1 

661 

•81715 

9478 

92-08 

62 

100 

•90732 

6274 

64-89 

2 

65*3 

•81889 

94-31 

91*42 

63 

8-6 

•90913 

61-94 

64-09 

3 

64-5 

•82061 

93-84 

9078 

64 

71 

•91107 

61  •OO 

53-23 

4 

63*6 

•82251 

93-33 

90-07 

65 

6-6 

•91299 

60-24 

62-38 

5 

62-7 

•82441 

92-80 

89  36 

66 

4-2 

•91479 

69-43 

61^57 

6 

61*8 

•82622 

92-29 

88-67 

67 

27 

•91666 

68-58 

60-73 

7 

60-9 

•82800 

91-77 

87-99 

68 

1-3 

•91839 

6778 

49^ 

8 

600 

•82978 

91-25 

87-30 

U.P. 

9 

691 

•83151 

90-74 

86-63 

69 

0-3 

•92037 

66-86 

49-04 

10 

58-2 

•83:m 

90-23 

85-96 

60 

1-9 

•92228 

65-96 

48-17 

11 

57-3 

•834M 

89-72 

85-30 

61 

3-4 

•92408 

65-10 

47-33 

12 

56*4 

•83661 

89-21 

84-65 

62 

6-0 

•92597 

64-19 

46-46 

13 

55-5 

•838-27 

8870 

84-00 

63 

67 

•92798 

53-22 

45-63 

14 

54*6 

•83993 

88-17 

83-33 

64 

8-3 

•92984 

52  30 

44-65 

15 

637 

•84153 

87-67 

82-70 

65 

100 

-93176 

51-36 

4376 

16 

527 

•84:m 

87-10 

81-99 

66 

117 

•93367 

50-39 

42-84 

17 

617 

•84509 

86-51 

81-26 

67 

13-6 

•93586 

49-34 

41-86 

18 

507 

•84680 

85-95 

80-58 

68 

15-3 

-93758 

48-31 

40-90 

19 

497 

•84851 

85-39 

79-89 

69 

171 

•93949 

47-29 

39-96 

20 

487 

•85022 

84-81 

79-19 

70 

18-9 

•94135 

46-29 

39-04 

21 

47-6 

•85205 

84-19 

78-44 

71 

20-8 

•94327 

45-20 

38-04 

22 

46-6 

•85372 

83-61 

77-74 

72 

227 

•94518 

44-09 

37-03 

23 

45-6 

•85537 

8304 

77-07 

73 

247 

•94709 

42-96 

36-01 

24 

44*6 

•85700 

82-47 

76-39 

74 

267 

•94899 

41-82 

34-98 

25 

43-5 

•85i*78 

81-85 

75-66 

75 

288 

-95092 

40-63 

33-92 

26 

42*4 

•86055 

81-21 

74-92 

76 

31-0 

-95288 

39-40 

32-82 

27 

41-3 

•86229 

80-59 

74^19 

77 

33-2 

•95484 

38-10 

31-68 

28 

40-2 

•86402 

79-97 

73-47 

78 

a5-6 

•95677 

36-76 

;^-50 

29 

391 

•86574 

79-34 

7275 

79 

38-1 

•95877 

35-32 

29-24 

30 

380 

•8674> 

7871 

72-03 

80 

40-6 

•96068 

33-90 

28-01 

31 

36-9 

•86915 

7808 

71-32 

81 

43-3 

•96259 

32-41 

2673 

32 

357 

•87099 

77-40 

70-54 

82 

46-1 

•96457 

3077 

25-32 

33 

34-5 

•87282 

76-71 

6977 

83 

491 

•96651 

29  08 

23-88 

34 

a3-4 

•87450 

76-08 

69-06 

84 

62-2 

•96846 

27-31 

22-38 

35 

32-2 

•87627 

75-41 

68-32 

85 

55-5 

•97049 

25-39 

2077 

36 

310 

•87809 

7472 

67-55 

86 

69-0 

•97254 

23-41 

1911 

37 

29-8 

•87988 

7403 

6679 

87 

62-6 

•97458 

21-39 

17-42 

38 

28-5 

•88179 

73-29 

65-98 

88 

66-0 

•97660 

19-41 

15  78 

39 

27-3 

•88355 

72-60 

65-23 

89 

69-4 

•97857 

17-46 

1416 

40 

26  0 

•88544 

71-86 

64-43 

90 

72-8 

•98067 

15-51 

12-56 

41 

24-8 

•88716 

7117 

63-68 

91 

761 

•98261 

13-58 

10-97 

42 

23-5 

•88901 

70-43 

62-89 

92 

79-2 

•98452 

11-85 

9-66 

43 

22-2 

•89086 

69-69 

62-10 

93 

82-3 

•98657 

10-04 

8-08 

44 

20-9 

•89268 

68-95 

61-32 

94 

85-2 

•98866 

8-28 

6-65 

45 

19-6 

•80451 

68-21 

60-53 

95 

88-0 

•99047 

6-83 

6-48 

46 

18-3 

•80629 

67-47 

59-76 

96 

907 

•99251 

6-25 

4-20 

47 

16-9 

•89822 

66-67 

68 -92 

97 

93-3 

-99448 

3-80 

3-03 

48 

15-6 

•89097 

65-93 

6815 

98 

95-9 

-99658 

231 

1-84 

49 

14-2 

•90182 

6514 

57-34 

99 

98-2 

•99851 

■997 

-793 

50 

12-8 

•90367 

64-34 

56-52 

1  100 

•  •  • 

1^00000 

•  •• 

•  •  • 
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7.  From  the  difference  between  the  specific 
gntitj  before  And  after  ebullition. 

&  Bnmde^B  method. 

9.  Oigftoie  ftnalyns. 

t  Sykei*  hjdroDieter  ia  a  UMfol  inttmment, 
ud  is  emploTed  hj  the  Revenue.  There  are 
taUM  ftlirajs  sold  with  the  inttniment,  and 
fall  directiona  for  me.  The  one  on  the  pre- 
ceding p«ge  may,  however,  be  naefnl.  It  is 
uken  from  Loftns^B  '*  Inland  Kevenue  Officers* 

t  T1»e  second  method,  for  medical  officers 
d  Itftlth  and  analysts,  is  the  best,  as  it  is 
opedallj  applicable  to  beer,  wine,  sweetened 
ipjiiti,  &c  kc  300  parts  of  the  liquid  to  be 
cmniaed  is  accurately  measured  and  distilled 
is  A  ivtort,  until  exactly  a  third  has  passed 
efcr.  Sometimes  salt  is  added  to  the  liquid, 
ia  onln-  to  raise  its  boiling-point.  The  specific 
liiTitj  of  the  distillate  is  now  taken,  and  the 
pereeatage  found  from  the  foregoing  table. 
Ia  piactioe  it  is,  however,  generaUy  con- 
Tcaient  to  operate  on  amaller  quantities  than 
the  foregoing.  Take  100  centimetres;  distil 
oTcr  about  a  third ;  dilute  it  with  water  until 
it  vdgfaa  50  grammea ;  bring  up  the  tempera- 
tin  io  16-5*  0.  (or  GOT  F.) ;  then  fill  a  50- 
gnauDe-apecific-gravity  bottle,  and  weigh  and 
odealate  by  the  aid  of  the  table  aa  before,  or 
the  following  abort  one  may  be  uaed : — 


flpcolflfl 
OmYitT. 
-982S 
-9816 
•98'1'i 
•9789 
•9778 
•9766 
•9763 
•9741 
•9728 
•9716 


It  ii  umeceasary  to  add  that,  as  the  dis- 
tillate  weighed  60  grammes,  the  atrength  of 
tbe  diitillate  muat  be  halved  to  arrive  at  the 
atrength  of  the  original  liquid.  For  inatance, 
if  the  ipedfic  gravity  of  a  diatillate  of  60 
gnrnmea  ia  '9884,  the  atrength  of  the  beer  or 
other  liquid  is  not  7  per  cent,  but  3*6. 

1  Or^ing'8  method  ia  baaed  on  the  fact 
that  the  temperature  of  the  vapour  ia  an 
fttet  meaanre  of  the  atrength  of  the  alcohol, 
hit  it  ii  more  valuable  to  the  diatiller  and 
rectifier  than  to  the  analyat  or  health  officer. 
The  bnlb  of  a  thermometer  ia  put  (on  the 
■Ball  leale)  into  a  flaak  with  a  bilateral  tube, 
lad  the  temperature  of  the  vapour  carefully 
wted.  The  following  table  may  be  uaed:— 


TABLE  ahowing  the  Alcohouo  Content 
BT  Volume  of  Boiling  Spibits  and  of 
THEIB  Vafoub.  From  the  temperature  of 
the  latter,  as  observed  by  a  thermometer. 
By  Gb5nino. 


If»«*l 

QnritT. 

Ptremten 
bjWaifbt. 

•■5 

.     -9991 

11 

.        .     -9981 

12 

.       .    -9965 

18 

.        .    -9947 

14 

.     -9930 

15 

.    -9914 

18 

.        .     -9898 

17 

.     -9884 

18 

.     •98ti9 

19 

.     -9855 

2a 

10 

.     -9641 

Temp,  of 
Um 

Aledholie 

OoDtMltof 

UmDI*- 
tUlatoper 

Al«oholie 
Contrutof 

tt.«  BnU- 
in<  Liquid 

pcrouii. 

Tsmp.  of 

Um 
Tapoinr 

AUmbolio ,  Alcohollo 
Content  of  Content  of 

tho  IM*-  !  Um  Ika\- 
tllUte  ptrinffUquld 
oonU       puroMit. 

1700 

93 

92 

189-8 

71 

20 

171-8 

92 

90 

19*2 -U 

68 

18 

17S-0 

91 

85 

194  0 

66 

15 

1728 

90i 

80 

196  4 

61 

12 

1740 

90 

76 

108^6 

55 

10 

1746 

89 

70 

1    2010 

50 

7 

1760 

87 

65 

203-0 

42 

6 

178-3 

85 

50 

205-4 

86 

8 

180*8 

82 

40 

207-7 

28 

2 

188  0 

80 

85 

210-0 

13 

1 

185*0 

78 

80 

212*0 

0 

0 

1874 

76 

25 

4.  The  BoUing-Point. — ^Within  certain  limits 
the  boiling-point  of  alcoholic  liquids  is  not 
materially  altered  by  admixture  with  saline 
and  organic  matter.  A  thermometer  with  a 
movable  scale  ia  employed.  Before  using  it 
the  thermometer  ia  immersed  in  boiling  dis- 
tilled water,  and  the  212*^  of  the  scale  accu- 
rately adjusted  to  the  level  of  the  mercury ; 
it  is  then  ready  for  aeveral  houra'  operation, 
or  even  an  entire  day,  if  no  considerable  vari- 
ationa  of  atmoapherio  preaaure  are  expe- 
rienced. 

The  other  methoda — viz.,  the  expansion  of 
the  liquid  and  the  tension  of  the  vapour — 
require  apecial  inatrumenta,  auch  aa  SUbeT' 
mann'a  dUcUcUometer,  and  Oeiaaler'a  alcoholo- 
meter, and  though  in  their  way  excellent,  are 
not  likely  to  be  uaed  by  medical  officers  of 
health. 

The  following  tables  will  be  found  useful : — 

TABLE  exhibiting  the  Boiling-Points  of 
MntTURES  OF  Alcohol  and  Water  of  the 
given  strengths.    By  Gboning. 


BotUng-Polnt 

Alcohol 
percent. 

BoiUnx-Polnt 

Alcohol 
percent. 

(*".) 

per  Voliiino. 

205  84 

5 

179  96 

55 

199-22 

10 

179-42 

00 

105  8 

15 

178  7 

65 

192-38 

20 

177  62 

70 

189  60 

25 

176-54 

75 

18716 

30 

175-46 

80 

185- 

85 

174  92 

85 

183-38 

40 

174^ 

90 

18212 

45 

17314 

95 

18108 

50 

172* 

loo 
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TABLE  showing  the  Boilino-Points  of 
Under-Pboof  Spibit.— (Ure.) 


Boillnff^Point 


T. 


m 


•r. 


178- 

179  75 

180-4 

182-1 

183-4 

185  6 

189> 

191-8 

196-4 

202- 


Pvronitiiffa 
■treogth. 


Proof. 

10  o.p. 

20 

Si) 

40 

60 

60 

70 

80 


tt 
ft 
ft 
It 
»t 
ft 
ft 


CorrMpoodlnff 


•9200 
•9321 
•9420 
•9516 
•9600 
•9605 
•972d 
•9786 
•9850 
•9920 


Brande^s  method  has  no  claim  to  accuracy, 
hut  it  is  extremely  expeditious,  and  therefore 
often  convenient.  The  liquid  is  put  into 
a  graduated  glass  tube,  decolourised  by  a 
strong  solution  of  subacetate  of  lead  and 
powdered  litharge,  and  then  saturated  with 
carbonate  of  potash.  After  remaining  at  rest  a 
little  time  the  alcohol  floats  to  the  surface  in 
a  well-marked  stratum,  the  volume  of  which 
is  then  read  off. 

In  certain  cases  a  very  small  quantity  of 
alcohol  may  have  to  be  operated  on.  There 
would  then  appear  no  other  way  of  deteimin- 
ing  it  than  by  actual  organic  analysis,  and 
calculation  of  it  as  carbonic  anhydride  and 
water. 

Alooliolio  Beverages,  Sffsota  of— 

The  more  commonly  used  spirits — brandy, 
whisky,  gin,  and  rum — have  an  action  simi- 
lar to  alcohoL  But  the  flavouring-matters, 
essential  oils,  and  adulterations  that  they 
contain  modify  their  action  considerably. 
The  alcohol  also  often  contains  minute  traces 
of  ether,  and  is  mixed  with  small  quan- 
tities of  butyl,  propyl,  and  amyl  alcohols. 
They  are  the  worst  form  of  alcoholic  bever- 
ages, as  they  are  frequently  taken  un- 
diluted; and  the  evidence  appears  clear 
that  intemperance  from  spirits  shortens 
life  more  than  intemperance  from  other  in- 
toxicating drinks.  The  different  species  of 
beer,  porter,  &c.,  when  pure  and  unadul- 
terated, appear  to  act  to  a  very  slight  degree 
as  a  food.  Liebig  observed  that  less  bread  was 
eaten  in  families  where  beer  was  drunk.  The 
starchy  and  extractive  matters  in  the  beer  act 
like  sugar,  &c,  and  tend  to  raise  fat ;  indeed, 
those  who  drink  freely  of  this  liquid,  it  is  well 
known,  generally  become  corpulent.  The  bit- 
ter also  is  stomachic  and  tonic  The  action  of 
the  free  acids  is  not  known.  Certain  it  is,  how- 
ever, that  some  people  cannot  drink  a  glass  of 
beer  without  experiencing  rheumatic  pains  in 
the  joints,  which  has  been  ascribed  to  the 
acidity.  The  heavy,  low-priced  beer  occasions 
drunkeimess  of  a  peculiarly  brutal  character. 


Wines  are  so  various  that  little  can  b* 
of  them  in  a  general  way.  The  clareti 
subacid  wines  are  highly  antiscorbutic, 
the  light  wines  are  to  be  recommend) 
preference  to  the  stronger.  Port,  si 
beer,  stout,  &c.,  appear  to  predispose  to 
sooner  than  claret,  li^^ht  German,  and 
wines.  There  may  be  a  little  nourishmi 
the  albuminous  principle  of  the  wine,  bu 
is  not  proved.  It  is  probable  that  the 
table  salts,  the  ethers  and  sugar,  play  the 
important  part  in  the  system.  Red  su 
wines  have  been  proposed  to  be  introduc 
a  drink  in  the  navy  on  account  of  their 
scorbutic  powers.  Some  of  the  Indian  alci 
drinks  appear  to  cause  a  temporary  mad 

For  the  effects  of  robur,  absinthe,  & 
Absinthe,  Bobub. 

The  following  is  Mr.  Brande^s  table 
rected  by  Dr.  Henderson,  and  will  sho 
strength  of  wines  and  spirits  in  use  ii 
country  and  elsewhere. 

PROPORTION  of  Alcohol,  sp.  gr.  0*8 

100  parts  by  measure  of  the   foil 

Wines  and  Malt  and  Spirituous  Ja(\ 

1.  Lissa 


2. 


3. 


Averaiire 
H. 
Raisin  wine   . 
tt 

Average 
Blarsala 
tt 


26-47 

24  35 
25-41 
15^90 
26^44) 
25-77 
23-20 

25  12 
2603 
25*05 
25-09 
18  40 


5. 


6. 
7. 


Average 
II. 

Port,  average  of 

six  kind!»      .    23-48 

Highest     25  83 

Lowest  .    21*40 

Uadeira         .    24-42 

.    23^3 

(Sercial)  21-45 

.    19-24 

Average 

Currant  wine 

Slierry    . 


tt 
tt 
It 


20.  Vidonta. 

21.  Alba  Flora     . 

22.  Malaga 

2a  White  Uermit- 

age 
24.  BouasilloQ      . 


It 


25.  Claret 


Average 


>t 
tt 


>> 


ft 


ft 


Average 
Teneriffe 
Colares 


22-27 
20-55 
19-81 
10-83 
18-79 
18-25 
19  17 
19-79 
19-75 


8. 
9. 

10.  LacrymaChrlsti  19-70 

11.  Coniitantia(wh.)  19-75 

„         (red)  18i>2 

Lisbon   . 
Malaga 
BuccUas 
Bed  Madeira 


12. 
13. 
14. 
15. 


tt 


Average 

16.  Cape  Muscat . 

17.  Cape  Madeira 

tt 

Average 
Grape  wine  . 
Galcavella 


18. 
19. 


>f 


Average 


14-50 
18-49 
18.94 
18  49 
22-:M) 
18  40 
20-35 
18-25 
22^4 
20-60 

18  11 
2051 
1*^*11 

19  20 
18-10 
18  65 


Average 
li. 

26.  Malmsey  Ma- 

deira    . 

27.  Lunet     . 

28.  Scheraaz 

29.  Syracuse 

30.  Sauterne 
3L  Burgundy 


ft 

ft 
tt 


Average 


32.  Hock 

,,  (old,  in  cas 
Average 

Radesheimer- 

1811,  H. 

1800.  H. 

Averaitre,  H. 

JohannlBbergi 

33.  Nice 

!  34.  Burdac   . 

35.  Tent 

36.  Champagne(st: 

„  (sparklin 
tt  (redj 

Average 

37.  Red  Ilermitaf 

38.  Yin  de  Grave 

Average 
89.  Frontignao     , 
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ncfluiutie   .  is-as 

41.  Gooseberry  vine  U'M 

42.  OnOfCviDCfA^^ 
nfeoTsix  flUB- 
ales  iud«    bj 

LoBdon   BADII- 

tectsrer       .    ll-M 
C  Tokaj    .  0  88 

4i  BderwiM  .  0-87 
iS.  Bheniihwin«,H.  8  71 
4«L  Oder,  highest 

iTcnf*  0-87 

Lovett       6-21 
41.  ?«ny.  trerafre  of 
Lv  sampleft      7*26 


48.  Mend      . 

40.  Ale,  Barton   . 
XdiDborgh 
I>orche«ter 
Arerage 

50.  Brown  stout  . 

61.  London  porter, 

aTerage 
London  snuUl- 
bevr.  average 

62.  Brandf  . 

63.  Bom 

64.  Gin 

66.  Scotch  whiikj 
68.  Irish  whisk  j  . 


7-82 
8-88 
8-20 
6  68 
6-87 
6-80 

4-20 

1-28 
63-30 
63-68 
61-60 
64-32 
68-00 


36  ft  86  VICT.  c.  04. 

ia  Adjor  Staulatino  the  Sale  of  IntometUing 
I«9««rt.— (lOa  AuffUit  1872.) 


AdiiUeraUon, 

Sect  19.— (1.)  Zrery  person  who  mixes  or  causes 
to  be  mixed  with  anj  intoxicating  liquor  sold  or  ex- 
poied  Cor  sale  bj  him  any  deleterious  ingredient, 
thst  ii  to  Mj,  any  of  the  ingredients  ipecifled  in  the 
Irkt  Kfaedole  to  this  Act,  or  added  to  such  schedule 
lyiDj  Order  in  Council  made  under  this  Act,  or  any 
iagTHUeot  deleterious  to  health  ;  and 

(i)  JBrery  person  who  knowingly  sells,  or  keeps,  or 
exposes  for  sale  any  intoxicating  liquor  mixed  with 
•aj  dciccerioas  ingredients  (in  this  Act  referred  to 
Mtdalteiatcd  liqnorX  shall  be  liable  for  the  first 
efeace  to  a  penalty  not  exceeding  twenty  pounds,  or 
10  trnpriKHuaent  for  a  term  not  exceeding  one  month, 
viih  or  without  hard  labour ;  and  for  the  second  and 
toy  mboeqaent  oHence  to  a  penalty  not  exceeding 
<M  hondivd  pounds,  or  to  impriaonment  for  a  term 
•ot  CKeeding  three  monthii,  with  or  without  hard 
libotr,  and  to  be  declared  to  be  a  disqualified  per- 
Mo  for  a  period  of  not  less  than  two  years  nor  ex- 
eiediiif  ten  years,  and  shall  also  in  the  case  of  the 
list  ai  well  as  any  subsequent  ofTence  forfeit  all 
idtkefsted  liquor  in  his  possession  with  the  vessels 
eootaiaiiif  the  same.  Where  the  person  so  convicted 
lis  licensed  person,  he  shall  further,  in  the  case  of  a 
Mcoad  or  any  subsequent  ofTence,  be  liable  to  forfeit 
ka  license,  and  the  premises  in  respect  of  which  such 
UeeoN  is  granted  shall  be  liable  to  be  declared  to  be 
AtquUfled  premises  for  a  period  of  not  less  than  two 
yaui  nor  exceeding  five  years. 

Is  ^  ease  of  a  first  ofTence  and  any  subsequent 
efeoee  until  the  license  is  forfeited,  the  conviction 
Aill  be  zeoorded  on  the  license  of  the  person  con- 
Tkted. 

Where  s  licensed  person  is  convicted  of  any  offence 
ndertkii  section,  and  his  license  is  not  forfeited  for 
•Kb  offence^  the  police  authority  of  the  district  shall 
cnMspbcard  stating  such  conviction  to  be  affixed 
to  tbe  piemLsM.  Such  placard  shall  be  of  such  sise 
isd  forn,  and  shall  be  printed  with  such  letters,  and 
rittO  eoirtain  such  particulars,  and  shall  be  affixed  to 
Mchpsitsof  the  licensed  premises  the  police  autho- 
rity Bsy  think  fit,  and  such  licensed  person  shall 
koep  the  lame  affixed  during  two  weeks  after  the  same 
ii  ftm  sflUed ;  and  if  he  fails  to  comply  with  the  pro- 
TidoDs  of  this  section  with  respect  to  keeping  affixed 
neh  placard,  or  defaces  or  allows  such  placard  to  be 
dc&ecd,  or  if  the  nme  is  defaced,  and  he  fltils  forth- 
liik  to  RBtv  tlM  flame^.te  ihaU  be  liable  to  a 


penalty  not  exceeding  forty  shillings  for  every  day 
on  which  the  same  is  not  so  undefaced,  and  any  con- 
stable may  affix  or  reaffix  such  placard  during  the 
said  two  weeks,  or  such  further  time  as  may  be 
directed  by  a  court  of  summary  Jurisdiction. 

20.  Every  licensed  person  who  has  in  his  posses- 
sion or  in  any  part  of  his  premises  any  adulterated 
liquor,  knowing  it  to  be  adulterated,  or  any  delete^ 
rious  ingredient  specified  in  the  first  schedule  here- 
to, or  added  to  such  schedule  by  Order  of  Her  Majesty 
in  Council,  for  the  possession  of  which  he  is  unable 
to  account  to  the  satisfsction  of  the  court,  shall  be 
deemed  knowingly  to  have  exposed  for  sale  adulte- 
rated liquor  on  such  premises. 


22.  Any  of  the  following  officers,  that  Is  to  say, 
any  superintendent  of  police,  or  other  constable 
authorised  in  writing  by  the  police  authority  so  to 
do,  and  any  officer  of  Inland  Revenue,  may  procure 
samples  of  any  intoxicating  liquor  from  any  person 
selling  or  keeping  or  exposing  the  same  for  sale  (in 
this  section  referred  to  as  the  vendor) ;  he  may  pro- 
cure Buch  samples  either  by  purchasing  the  same,  or 
by  requiring  the  vendor  to  show  him  and  allow  him 
to  inspect  all  or  any  of  the  vessels  in  which  any  in- 
toxicating liquor  in  the  possession  of  the  vendor  is 
stored,  and  the  place  of  the  storage  thereof,  and  to 
give  him  samples  of  such  intoxicating  liquor  on  pay- 
ment or  tender  of  the  value  of  such  samples. 

If  the  vendor,  or  his  agent  or  '^servant,  when  re- 
quired in  pursuance  of  this  section,  refiues  or  fails  to 
admit  the  officer,  or  refuses  or  wilftiUy  omits  to  show 
all  or  any  of  the  vessels  in  which  intoxicating  liquor 
ii  stored,  or  the  place  of  the  storage  thereof,  or  to 
permit  the  officer  to  inspect  the  same,  or  to  give  any 
samples  thereof,  or  to  furnish  the  officer  with  such 
light  or  assistance  as  he  may  require,  he  shall  be 
liable  to  the  same  penalty,  forfeiture,  and  disqualifi- 
cations as  if  he  knowingly  sold  or  exposed  for  sale 
adulterated  liquor. 

When  the  officer  has  by  either  of  the  means  afore- 
said procured  samples  of  intoxicating  liquor,  he  shall 
cause  the  same  to  be  analysed,  at  such  convenient 
place  and  time,  and  by  such  person,  as  the  Commis- 
sioners of  Inland  Revenue  may  appoint;  provided 
always  that  a  reasonable  notice  shall  have  been  given 
by  such  officer  to  the  vendor  by  whom  such  sample  was 
furnished,  to  enable  such  vendor,  if  he  think  fit,  to 
attend  at  the  time  when  such  sample  is  open  for 
analysis ;  and  if  It  appear  to  the  person  so  analysing 
that  the  said  samples  of  intoxicating  liquor  are  adul- 
terated liquor  within  the  meaning  of  this  Act,  he 
shall  certify  such  fact,  and  the  certificate  so  given 
shall  be  receivable  as  evidence  in  any  proceedings 
that  may  be  taken  against  any  person  in  pursuance 
of  this  Act,  subject  to  the  right  of  any  person  against 
whom  proceedings  are  taken  to  require  the  attend- 
ance of  the  person  making  the  analysis  for  the  pur- 
pose of  cross-examination. 

The  vendor  may  require  the  officer,  in  his  pre- 
sence, to  annex  to  every  vessel  containing  any 
samples  for  analyses  the  name  and  address  of  the 
vendor,  and  to  secure  with  a  seal  or  seals  belonging 
to  the  vendor  the  vessel  containing  such  samples, 
and  the  name  and  address  annexed  thereto,  in  such 
manner  that  the  vessel  cannot  be  opened,  or  the 
name  and  address  taken  ol^  without  breaking  such 
seals ;  and  a  corresponding  sample,  sealed  by  inch 
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officer  with  his  own  teal,  shall,  if  required,  be  left 
with  the  vendor  for  reference  in  case  of  disputes 
as  to  the  correctness  of  the  analysis  or  otherwise ; 
and  the  certificate  of  the  person  who  analyses  such 
samples  shall  state  the  name  and  address  of  the 
vendor,  and  that  the  vessels  were  not  open,  and  that 
the  seals  securing  to  the  vessels  the  name  and  ad- 
dress of  the  vendor  were  not  broken,  until  such  time 
as  he  opened  the  vessels  fw  the  purpose  of  making 
his  analysis ;  and  in  such  case  as  aforesaid  no  certi- 
ficate shall  be  receivable  in  evidence  unless  there  is 
contained  therein  such  statement  as  above,  or  to  the 
like  effect 

Any  expenses  incorred  in  analysing  any  intoxicat- 
ing liquor  of  a  vendor  in  pursuance  of  this  section 
shall,  if  such  vendor  be  convicted  of  selling  or  keep- 
ing, or  exposing  for  sale,  or  having  in  his  possession 
adulterated  liquor,  in  contravention  of  this  Act,  be 
deemed  to  be  a  portion  of  the  costs  of  the  proceed- 
ings against  him,  and  shall  be  paid  by  him  accord- 
ingly. In  any  other  event  such  expenses  shall  be 
paid  as  part  of  the  expenses  of  the  officer  who  pro- 
cared  the  sample. 


FlBST  SOHSDULS. 

DdHerioui  IngredieiUt. 

CooaUui  /ncKdM, chloride  of  sodium,otherwi8e  com- 
mon salt,  copperas,  opium,  Indian  hemp,  strychnine, 
tobacco,  darnel  seed,  extract  of  logwood,  salts  of 
sine  or  lead,  alum,  and  any  extract  or  compound  of 
any  of  the  above  ingredients. 

Aldehyd — A  name  given  by  chemists  to 
a  class  of  bodies  intermediate  between  the 
alcohols  and  the  acids.  Each  of  the  alcohols 
may  be  made  to  furnish  its  aldehyd.  [See 
Alcohol.)  Thus  we  have  acetic,  propionic, 
butjrric,  and  valeric  aldehyd.  They  are  less 
oxidised  than  the  acids,  and  the  general  prin- 
ciple in  preparing  them  is  by  gradual  oxidation. 
Thus,  if  the  Tapour  of  alcohol  is  transmitted, 
mixed  with  air,  through  a  porcelain  tube, 
heated  to  low  redness,  or  if  it  is  acted  upon 
by  chromic  or  nitric  acid,  aldehyd  is  formed. 
The  most  usual  way,  however,  is  that  of  Liebig, 
who  distilled  alcohol  with  sulphuric  acid  and 
black  oxide  of  manganese. 

Aldehyd,  thus  prepared,  is  a  volatile  liquid, 
inflammable,  neutral  to  test-paper,  forming  a 
crystalline  substance  with  ammonia,  and  a 
brown  resinous  mass  with  liq.  potassfe.  It 
reduces  the  salts  of  silver,  and  with  chlorine 
forms  chloroL 

It  is  a  test  for  alcohol,  which  may,  by  any  of 
the  above  processes,  be  converted  into  iddehydL 

AleSeeBvER, 


tribe  of  subaqueous  plants,  in- 
cluding sea- weeds  (Fucus),  and  the  lavers  (  UIikl) 
growing  in  salt  water,  and  the  fresh -water 
confervas.  Tliose  sea- weeds  which  are  of  com- 
mercial Talue  belong  to  the  great  division  of 


the  jointlesi  algce,  of  which  160  species  ara 
known  as  natives  of  the  British  Islands.  In 
the  manufacture  of  kelp  all  the  varieties  ol 
this  division  may  be  used.  The  edible  sorts 
{tee  Alga,  Marine)  belong  to  the  same  groups 
as  do  also  those  which  the  agriculturists  em« 
ploy  for  manure.  The  following  table,  giTing 
the  results  of  several  analyses  of  difiFerent 
kinds  of  algse,  will  show  the  remarkably  large 
quantity  of  nitrogen  contained  in  these 
plants:— 


Kinds  of  Alga. 


Chondrus     crispus, 
bleached,  ft-om  Bew- 
ly  Evans 

Chondrus  crispus.  un- 
bleached. Bally- 
castle 

Qigartina  mamillosa, 
Ballycastle 

Chondrus     crispus, 
bleached,  2d  experi- 
ment  

Chondrus  crispus,  un- 
bleached, 2d  experi- 
ment  

Lamiuaria  digitata,  or 
dulse  tangle 

Rhodomenia  palmata. 

Porphyra  laciuiata.... 

Iridea  edulis 

Alaria  esculenta 


Water. 


Dry 


Pcrcnt 

Nitn«en 
In  Dry 
M«tt«r. 


17  92 

2147 
21-55 

10  79 

19-96 

21 -38 
16-56 
17  41 
19-61 
17«l 


82*08 

78  53 
78-45 

80-21 

80-04 


1634 


ProMa 

am- 
UliMdia 


»-637 


2143   13-387 
2-198   13  737 


1485 


2  510 


78-62  I  1  588 
83  44  ,  3-405 


62-59 
80-39 
82-09 


4-650 
3-088 
2-424 


9-281 


15-687 

9-92ft 

21^56 
29-062 
19  300 
15-150 


It  would  then  appear  from  these  gratifying 
results  that  sea-weeds  are  among  the  most 
nutritious  of  vegetable  substances — richer  in 
nitrogenous  matter  than  oatmeal  or  Indian 
com.  The  varieties  at  present  used  are  the 
following  :  Porphyra  laciniata  and  vulgarU^ 
called  lavfr  in  England,  Hake  in  Ireland,  and 
slouk  in  Scotland.  Chondrus  crieput,  odled 
carrofietn  or  Irish  moM,  and  also  pearl-mom 
and  sea-mou.  Laminaria  digiiata,  known  as 
the  tea-girdle  in  England,  tangle  in  Scotland, 
and  red-tcare  in  the  Orkneys ;  and  Laminaria 
8a<xharinaj  Alaria  esculenta^  or  lladder-loek^ 
called  also  hen-tpare,  and  honey-toare  by  the 
Scotch.  XJlva  latissima  or  green  laver — J7Ao- 
domenia  palmata^  or  dulse  of  Scotland. 

These  are  the  principal  varieties  which  an 
eaten  by  the  coast  inhabitants  of  this  country 
and  the  Continent ;  indeed  in  parts  of  Scot- 
land and  Ireland  they  form  a  considerable 
portion  of  the  diet  of  the  poor.  The  lavers, 
under  the  name  of  "  marine  sauce,  "  were  onoe 
esteemed  a  luxury  in  London.  The  first  thing 
to  be  done  in  preparing  them  for  food  is  to 
steep  them  in  water,  to  remove  the  saline 
matter,  and  in  some  oases  a  little  carbonate 
of  soda  added  to  the  water  wUl  remove  the 
bitterness.    They  should  then  be  itewed  in 
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ntffor  milk  until  they  become  tender  and  in  which  case  the  agent,  &o.,  ia  liable  (26  Ac 

Bttahfuioiis.     Pepper  and  vin^^  are  the  27  Vict,  c  124,  ■.  5). 

^  euidiiDentB  to  flayoor  them  with.  Every  alkali- work    moat   be    registered : 

Alfct  in  Water, — In  nearly  all  waters  algae  penalty  for  neglect,  £5  per  day  (ibid.  s.  6). 

an  present,  and  they  cannot  be   held    to  Powers  are  given  to  owners  to  make  special 

iDdkste  any   great   impurity ;  to  condemn  roles  for  the  guidance  of  their  workmen  (ibid, 

viter  because  of  their  presence  would  be  s.  13). 
reillr  to  condemn  all  waters,  even  rain,  in 

vhkii  minute  algoid  vesicles  {pretoeocci)  are  AJkallmetry— This  is  the  reverse  of  aci- 

dtcnfoond.  dimetry,  and  signifies  the  chemical  determi- 
nation of  alkali  in  any  given  sample  or  solu- 

AHi— nt«— Seg  Food.  tion. 

This  may  be  determined  by  several  methods. 

AlkiA  ~  The  term   alkali  is   of  Arabic  jf  the  alkaU  is  dissolved  in  pure  water,  the 

erifin ;  it  was  given  in  the  first  instance  to  specific  gravity  may  be  taken,  and,  by  the  aid 

cuboaate  of  soda,  or  sodic  carbonate,  which  of  the  following  tables  the  percentage  com- 

vu  then  obtained  from  the  ashes  of  sea-  position  ascertained. 

mdi;  but  it  is  now  extended  to  a  dass  of  jf  the  alkaU  is  in  the  form  of  carbonate, 

nbstsDces  possessing  many  quaUties  exactly  the  carbonic  acid  may  be  expelled  by  an  acid, 

ike  letsrse  of  those  of  acids.    An  alkali  is  and  from  the  loss  the  amount  of  alkaU  ascer- 

MlsUe  in  water,  and  produces  a  liquid,  soapy  tained.— (Fbmenius  and  Will.)  Inthecase  of 

to  the  touch,  and  of  a  peculiar  nauseous  taste ;  ammonia,  the  colorimetric  method  described 

itreitofes  the  blue  colour  to  vegetable  infu-  under  Wateb  Analysis  may  be  used. 

ROM  which  have  been  reddened  by  an  acid.  The  more  usual  method,  however,  is  based 

It  tam  many  of  these  blue  colours  into  green,  upon  the  capacity  of  the  base  to  saturate  acids. 

M  in  the  cases  of  a  solution  of  red  cabbage  (Por  the  method  of  Fresenius  and  Will,  9te 

and  of  sTTup  of  violets  ;  and  it  gives  a  brown  Aom,  Oabbonio.)    This  method  only  requii«s 

eolonr  to  vegetable  yellows,  such  as  those  of  one  fluid  of  known  strength,  e.^.,  a  standard 

tumeric  and  rhubarb.    For  the  regulations  gulphurio  acid. 

ipplksble  to  alkali-woi^  see  At.kalt  Acts. 

(a)  In  order  to  prepare  this,  6  grammes  of  car- 

Aw^it   *^A_    rm.         •     •     1   All    1*    A ^  bonate  of  soda  are  ignited  gently  in  a  platinum 

*^  ^^^^**  principal  Alkali  Act  ^^^^^^^  ^^  ^^^  ^-curately  welghii,  next  dittolved 

k  the  26  ft  27  Vict.  c.  24,  amended  by  37  iq  about  200  c,c.  of  water,  and  lasUy  coloored  bloe 

k  38  Tid  0. 4^  the  amended  Act  coming  into  with  tincture  of  litmus. 

flpentioD  in  1875.  (p)  00  grammes  of  concentrated  sulphuric  acid 

Efcry  alkali-work  must  be  carried  on  so  as  ue  mixed  with  600  cc.  of  distilled  water,  and  cooled, 
to  CBiore  the  condensation  of  not  less  than 

16  per  cent  of  muriatic  acid  evolved  therein ;  The  add  is  now  added  from  a  burette  to  tho 

ad  it  must  be  so  condensed  that  in  each  P^"^*  <>'  saturation  to  the  6-grammes  solution 

calse  foot  ol  air,  smoke,  or  chimney  gases  <>'  "o*^    ^  *^«  carbonate  was  not  exactly  5 

isapiDg  from  the  works  into  the  atmosphere  gn«nmes,  a  rule-of -three  sum  will  easily  cal- 

there  is  not  oontamed  more  than  one-fifth  part  c^late  it  into  5  grammes.    Having  obtained 

if  i  grain  of  muriatic  add.    Penalty  for  first  ^^'^  *^®  number  of  centimetres  of  the  add 

Mfietioo,   £50;   for  second  and  other  of-  which  saturates  Sgrammesof  carbonate  of  soda, 

teets,  £100,  or  less  (26  &  27  Vict,  c  124,  **^®  ^^  ™^"*  ^  diluted,  so  aa  to  give  a  fluid 

a 4*  37 ft  38  Vict.  c.  43  s.  4).  ^  ^^  ^'  which  exacUy  saturates  5  grammea 

lie  owner  of   every  alkiOi-work  is   also  of  carbonate  of  soda.    For  example,  if  40  c  c. 

boond  to  "  use  the  best  practicable  means  of  ®'  *^®  *®^^  ^<^»  *^"*»  W  cc  of  water  must  be 

inreating  the  discharge  into  the  atmosphere  •^^^  ^  ^^^  ^  of  add,  when  the  acid  U 

if  sD  other  noxious  gases  arising  from  such  "^'^  prepared  :— 

vsik,  or  of  rendering  such  gases  harmless  onmi. 

vken  diachanred."     The  noxious  gases  are  Mcc  of  the  stand,  acid  saturate  6  000  cart),  of  soda. 

defined  to  be  sulphuric  add,  sulphurous  add  ||              \\               \\      6  SlOcarb.ofpotassa. 

(•xeept  that  arising  from  the  combustion  of  !,              „               „      4*443  potassa. 

coals),  nitrie  add,  or  other  noxious  oxides  of 

■itrageii,  sulphuretted  hydrogen,  and  chlorine  In  the  actual  analysis  it  is  convenient  to 

(S7  ft  38  Vict.  o.  43,  s.  5  and  8).  stain  the  acid  with  litmus,  and  to  add  drop  by 

The  owner  is  liable  for  any  offence  against  drop  from  a  burotte  to  the  point  of  saturation. 

tke  Alkali  Acts,  unless  he   prove  that  the  If  this  is  done  twice,  and  the  mean  taken,  the 

sffenee  was  committed  by  some  agent,  ser-  results  aro  fairly  accurate.    (Tables  I.,  IL, 

jamt,  or  workman,  and  without  his  knowledge,  IIL ) 
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TABLE  I. 

Peboentaoes  of  Anhtdrous  Potassa  corresponding  to  different  specific  graTities  of 

Solution  of  Potassa. 


Dalton. 

TOyjrnMivH  (at  15*). 

specific 
Gravity. 

PercentaffO 

of  Aohydrous 

Potassa. 

Specific 
Gravity. 

Percentage 

of  Anhydrous 

Potassa. 

Specific 
Gravity. 

Percentage 

of  Antiydroua 

Potassa. 

1-CO 

467 

1-3300 

28-290 

1-1437 

14-145 

1-52 

42-9 

1-3131 

27158 

1 -1:108 

13013 

1-47 

39-6 

1-2966 

26027 

1-1182 

11-882 

1-44 

36-8 

1-2803 

24-895 

1-1059 

10-750 

1-42 

34-4 

1-2648 

23-764 

1-0938 

9-619 

1-39 

32-4 

1-2493 

22-632 

1-0819 

8-487 

1-36 

29-4 

1-2342 

21-500 

1-0703 

7-355 

1-33 

20-3 

1-2-268 

20-935 

1-0589 

6-2-24 

1-28 

23-4 

1-2122 

19  803 

10478 

5002 

1-23 

19-5 

1-1979 

18-671 

10369 

3-961 

119 

16-2 

1-1839 

17-540 

1-0260 

2-8-29 

115 

130 

11702 

16-408 

1-0153 

1-697 

111 

9-5 

1-1568 

16-277 

1-0050 

0-565S 

1-06 

4-7 

TABLE  n. 

Pebcentaoes  of  Anhtdbous  Soda  corresponding  to  different  specific  gravities  of 

Solution  of  Soda. 


Daltox. 

TlfNXB&MAXX  (at  15'). 

Percen- 
tage of 
Anhy- 

Percentage 

Percentage 

Percentan 

specific 

Specific 

of 

Specific 

of 

Specific 

of 

Gravity. 

Gravity. 

Anliydroas 

Gravity. 

Anhydrous 

Gravity. 

Anhydroa: 

Soda. 

Soda. 

Soda. 

Soda. 

1-56 

41-2 

1-4285 

30-220 

1-2982 

20-550 

1-1528 

10-275 

1-50 

36-8 

1-4193 

29-616 

1-2912 

19-945 

11428 

9-670 

1-47 

34-0 

1-4101 

29011 

1-2843 

19-;mi 

1-1330 

9^066 

1-44 

310 

1-4011 

28-407 

1-2775 

18-730 

1-1233 

8-462 

1-40 

29-0 

1-3923 

27-802 

1-2708 

18-132 

1-1137 

7-857 

1-36 

26-0 

1-3836 

27-200 

l-2r)42 

17-5-28 

1-1042 

7-253 

1-32 

23-0 

1-3751 

26-5l>4 

1-2578 

16-923 

1-0948 

6-648 

1-29 

190 

1-3668 

25-989 

1-2515 

16-319 

i-oa">5 

6044 

1-23 

160 

1-3586 

25-385 

1-2453 

15714 

1-0704 

5-440 

1-18 

13-0 

1-3505 

24-780 

1-2392 

15-110 

1-0675 

4-836 

112 

90 

1-3426 

24-176 

1-2-280 

14-506 

1-0587 

4-231 

106 

47 

1-3;M9 

23-572 

1-2178 

13 -Wl 

1-0500 

3-628 

1-3273 

22-967 

1-2058 

13-297 

1-0414 

3-022 

1-3198 

22-363 

1-1948 

12-692 

10330 

2-418 

1-3143 

21-894 

1-1841 

12088 

1*0246 

1-813 

1-3125 

21758 

1      1-1734 

11-484 

1-0163 

1-209 

1-3053 

21-154 

1-1630 

1 

10-879 

1-0081 

0-^ 
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TABLE  III. 

FocESTAGis  or  Ammonia  (NH))  oorreflponding  to  different  specific  gravitieB  of  Solution 

of  Ammonia  at  16"*.— (J.  Otto.) 


Specific  Giarlty. 

Pereentaire  of 
Ammonia. 

Specific  Giavitj. 

1 
Percental^  of 
Ammonia. 

Specific  Oravltj. 

Percentage  of 
Ammonia. 

09517 

12-000 

0-9607 

9-625 

0-9697 

7-2.50 

0-9521 

11-875 

0-9612 

9-500 

0-9702 

7-125 

0-9526 

11750 

0-9616 

9-375 

0-9707 

7-000 

0^531 

11-625 

0-9621 

9-250 

0-9711 

6-875 

0-9536 

11-500 

0-9626 

9125 

0-9716 

6750 

0-9MO 

11-375 

0-9631 

9-000 

0-9721 

6-626 

;     0-9545 

11-250 

0-9636 

8-875 

0-9726 

6-500 

0-95JSO 

11-125 

0-9641 

8750 

0-9730 

6-375 

0-9555 

11-000 

0-9645 

8-625 

0-9735 

6-250 

0-9556 

10950 

0-9650 

8-500 

0-9740 

6125 

o-95:>9 

10-875 

0-9654 

8-376 

0-9745 

6-000 

0-«564 

10750 

0-9659 

8-250 

0-9749 

5-875 

0-95C9 

10-625 

0-9664 

8-125 

0-9754 

6-750 

0<>574 

10-500 

0-9669 

8-000 

0-9759 

5-625 

09578 

10-375 

0-9673 

7-876 

0-9764 

6-600 

0-9583 

10-250 

0-9678 

7-750 

0-9768 

6-376 

0-9588 

10125 

0-9683 

7-625 

0-9773 

6250 

Oft-jOS 

10-000 

0-9688 

7-500 

0-9778 

6-125 

0-1^97 

9-875 

0-9692 

7-375 

0-9783 

6-000 

0-9602 

9750 

AlVft'**^*  —  The  volatile  alkaloids  may 
be  extracted  by  simply  digesting  the  plant 
eimuining  them  in  a  weak  solution  of  potash 
or  loda,  and  distilling  them  in  a  suitable 
retort  with  condenser.  The  distillate  is 
then  neutralised  with  sulphuric  acid,  evapo- 
rated, and  then  the  residue  digested  with 
ilcohol,  which  dissolves  out  the  sulphate  of 
the  organic  base  required.  Tiie  sulphate  of 
the  alkaloid  may  then  be  decomposed  by 
t^tating  it  with  a  strong  solution  of  caustic 
potub  and  ether,  and  obtained  in  a  state  of 
parity  from  the  ether  which  rises  to  the  top. 

Kon-volaUle  alkaloids  are  obtained  by 
powdering  or  rasping  the  vegetable,  and 
digesting  it  in  dilute  acids.  Ammonia,  mag- 
netia,  or  carbonate  of  soda  is  added  to  the 
filtered  liquid;  the  resulting  precipitate  is 
filtered  off,  and  treated  with  boiling  alcohol ; 
the  alkaloid  crystallises  out  on  cooling,  and 
Bay  be  purified  by  animal  charcoaL  The 
ibore  are  general  modes  of  extracting  alka- 
loids, which  must  be  varied  for  particular 
purposes. 

In  tbe  search  for  an  organic  base  in  cases  of 
inspected  poisoning  by  these  substances,  Stas 
reconuuends  the  adoption  of  the  following 
method  :  To  the  contents  of  the  stomach  add 
twice  their  weight  of  concentrated  alcohol, 
thai  from  10  to  30  grains  of  tartaric  acid,  and 
best  the  mixture  in  a  flask  to  160**  or  170''; 
illow  it  to  cool  completely,  and  wash  the  re- 
odne  with  strong  alcohoL     Evaporate  the 


filtrate  in  vacuo,  or  in  a  current  of  air,  at  a 
temperature  not  exceeding  90**,  filtering  the 
solution  if  any  fat  separates ;  treat  the  dry 
residue  with  cold  absolute  alcohoL  Evaporate 
in  vacuo.  Dissolve  the  acid  residue  in  a  few 
drops  of  water,  adding  hydropotassic  or  hydro- 
sodio  carbonate  (bicarbonate),  till  it  ceases  to 
produce  effervescence ;  then  agitate  with  four 
or  five  times  its  bulk  of  fine  ether.  When 
clear,  allow  a  portion  of  this  ethereal  solution 
to  evaporate  spontaneously  in  a  very  dry 
place.  In  this  way  the  base  is  obtained  in  a 
state  of  purity  sufiScient  to  allow  of  its  exami- 
nation by  its  characteristic  reagents.  If  sul- 
phuric acid  be  added  to  the  ethereal  solution, 
the  sulphates  of  the  following  volatile  bases 
may  be  separated  in  a  crystalline  form : 
Ammonia,  tetrylia,  nicotylia,  aniline,  quino- 
line,  and  picoline.  Conylia  sulphate  is  slightly 
soluble  in  ether.  Stas  states  that  he  has  thus 
successfully  isolated  morphia,  codeia,  strych- 
nia, brucia,  veratria,  emetia,  atropia,  hyo- 
scyama,  aconitina,  and  colchicine,  all  of 
which,  when  uncombined  with  acid,  are  sufii- 
ciently  soluble  in  ether  to  admit  of  extraction 
by  the  foregoing  method.  l^Iany  organic  bases 
are  also  dissolved  by  chloroform,  which  may 
often  be  advantageously  substituted  for  ether 
in  Stas's  process. 

The  liquid  is  filtered,  if  necessary,  and  agi- 
tated with  about  one-thirtieth  of  its  bulk  of 
chloroform.  The  chloroform  speedily  sepa- 
rates in  the  form  of  a  heavy  oily  layer,  which 
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can  be  decanted ;  it  'will  be  found  to  contain 
nearly  the  whole  of  the  base,  which  may  af  ter- 
-wards  be  purified  by  the  usual  methods.  The 
following  bases  are  especially  soluble  in  chlo- 
roform: Veratria,  quinia,  brucia,  narcotine, 
atropia,  and  strychnia ;  cinchonia  is  but 
sparingly  soluble,  and  morphia  still  less  so. 

The  following  is  a  summary  of  the  best 
known  routine  process  of  identification  of  an 
alkaloid : — 

The  presence  of  the  aUccblMds  and  their  taltSj 
in  clear  solutiont,  may  be  thus  determined : — 

1.  (FaisiHias.)— 1*  The  solation  is  rendered  very 
slighUj  alkaline  with  dilate  solution  of  potassa  or 
soda,  added  drop  bj  drop. 

(a)  No  precipitate  is  formed;  total  absence  of 
the  alkaloids.    (See  4,  below.) 

(6)  A  precipitate  is  formed ;  solution  of  potassa  or 
soda  is  added,  drop  bj  drop,  until  the  liquid  exhibits 
a  strong  alkaline  reaction. 

(A)  The  precipitate  redissolres ;  absence  of  brtieia, 
eindkonia,  narootina^  quina^  ttrydinia,  and  veratria; 
probablj  presence  of  mobpbu. 

(B)  Precipitate  does  not  redissolve,  or  not  com- 
pletely ;  probablj  the  presence  of  one  or  more  of  the 
first  six  of  the  above-named  alkaloids.  The  fluid  is 
filtered  from  the  precipitate,  mixed  with  either  bi- 
carbonate of  soda  or  of  potassa,  gently  boiled  nearly 
to  dryness,  and  treated  with  water.  If  it  dissolves 
completely,  absence  of  morj^ia :  an  insoluble  resi- 
due indicates  morphia. 

2.  The  precipitate  (1  6,  £)  is  washed  with  cold  dis- 
tilled water,  dissolved  in  a  slight  excess  of  dilute 
sulphuric  acid,  neutralised  with  a  saturated  solution 
of  bicarbonate  of  soda^  and  allowed  to  repose  a  few 
hours.* 

(a)  No  precipitate ;  absence  of  eindkonfo,  narwtina^ 
and  quina.  The  solution  is  gently  evaporated  nearly 
to  dryness,  and  treated  with  cold  water.  If  it  dis- 
solves completely,  pass  on  to  4 ;  if  there  is  an  in- 
soluble residue,  it  may  contain  bntda,  ttrydinia^  or 
veratria.    {See  3.) 

(b)  A  precipitate ;  the  filtered  fluid  is  treated  as 
directed  at  2  a  ,*  the  precipitate  is  washed  with  cold 
distilled  water,  dissolved  in  a  little  hydrochloric  acid. 
Ammonia  is  added  in  excess,  and  subsequently  a 
sufficient  quantity  of  ether,  agitation  being  had 
recourse  to. 

(A)  The  precipitate  formed  by  the  ammonia  redis- 
Bolves  completely  in  the  ether,  and  the  clear  liquid 
separates  into  two  layers ;  absence  of  oikghonia  ; 
probable  presence  of  quina  or  nabcotina. 

(B)  The  precipitate  produced  by  the  anunonia  does 
not  redissolve  in  the  ether,  or  not  completely.  Pro- 
bable presence  of  oihohomia,  and  perhaps  also  of 
quina  ornarootina.  The  filtered  liquid  may  be  tested 
for  these  alkaloids  as  at  a. 

8.  The  insoluble  residuum  after  the  evaporation  of 
the  solution  2  a,  or  of  the  filtrate  2  6,  is  now  dried 
in  a  water-bath,  and  digested  with  absolute  alcohoL 

(a)  It  dissolves  completely ;  absence  of  Mtrychnia  : 
probable  presence  of  bbuoia,  quika  (1)  or  vbbatbia. 
The  alcoholic  solution  is  evaporated  to  dryness,  snd 
if  quina  has  been  already  detected,  the  residue  is 

*  Before  setting  the  glass  aside  the  liquor  should 
be  well  mixed,  and  the  glass-stirrer  vigorously  rubbed 
against  the  sides  of  the  vessel. 


divided  into  two  portions,  one  of  which  is  tested  for 
brueia,  the  other  fbr  venUria. 

(6)  It  does  not  dissolve,  or  not  completely. 
Probi^le  presence  of  stbtchkia,  and  perhaps  also  of 
brucia  and  veratria.  The  filtered  fluid  is  divided 
into  two  portions,  and  tested  separately  as  at  a. 

4.  The  original  liquid  (1  a)  may  contain  ialicine,  a 
proximate  vegetable  principle,  closely  allied  io  the 
alkaloids;  a  portion  is  boiled  with  hydrochloric  acid 
for  some  time ;  the  formation  of  a  precipitate  shows 
the  presence  of  sauoivb.    {Ste  2,  below.)* 

II.  (LABOOQai  and  Thibibbqb).— Terchloride  of 
gold  is  recommended  by  writers  as  a  more  de- 
cisive test  for  the  alkaloids  than  the  "double 
chloride  of  gold  and  sodium,"  commonly  employed 
for  this  purpose.  The  following  are  the  colours 
of  the  precipitates  which  it  produces  with  the 
aqueous  solution  of  their  salts :  Bancii,  milk- 
brown,  passing  into  coflTee-brown,  and  lastly  choco- 
Ute-brown;  cihchohia,  sulphur-yellow;  mobphia, 
yellow,  then  bluish,  and  lastly  violet.  In  this  last 
state  the  gold  is  reduced,  and  the  precipitate  is  in- 
soluble in  water,  alcohol,  the  caustic  alkalies,  and 
sulphuric,  nitric,  and  hydrochloric  acids.  It  forms 
with  aqua  regia,  a  solution  which  is  precipitated 
by  protosulphate  of  iron.  Quina,  buff-coloured; 
STBTCSffiA,  canary-yellow ;  vibatbia,  pale  greenish- 
yellow.  All  these  precipitates,  with  the  exception 
mentioned,  are  very  soluble  in  alcohol,  insoluble  in 
ether,  and  only  slightly  soluble  in  water.  Those 
with  tnorj^ia  and  bnieia  are  sufficiently  marked  to 
prevent  these  alkaloids  flrom  being  mistaken  for  each 
Other,  and  those  with  brucia  and  ttrycknia  are,  in  a 
like  manner,  easily  distinguishable. 

The  best  mtthoda  of  discriminating  the 
poisonous  alkcUoids  in  the  solid  state  are — 
(1)  Their  behaviour  with  nitric  and  sulphurio 
acid ;  (2)  the  amount  of  ammonia  they  evolve 
when  distilled  with  an  alkaline  solution  of 
permanganate  of  potash ;  (3)  the  temperature 
at  which  they  sublime. 

These  three  methods  should  always  be  com- 
bined, and  they  cannot  fail  to  identify  the 
alkaloid. 

L  The  behaviour  of  the  principal  alkaloids 
with  sulphuric  and  nitric  acid  may  be  seen  by 
a  glance  at  the  following  table  (Gut)  : — 


Nitric 
Acid. 


Gantharidine . 
Strychnine.... 

Brucine 

Morphine 

Atropine 

Aconitine 

Picrotoxine ... 
Yeratrine 

Digitaline...  | 

Solanine.. ...... 


Sulphuric  Acid. 

Cold. 

Warm. 

not. 

0 

0 

0 

0 

0 

yellowlf 

0 

0 

yellow* 

0 

0 

brown 

0 

0 

browu^ 

0 

brown 

bUck 

0 

yellow 

brown 

oranges 

scarlet 

claret 

red- 

red- 

red- 

browni 

brownS 

brownS 

yellows 

brown^ 

brownS 

0 

pink 

red* 

orangeS 

0 

0 

0 

0 


} 


0 
6 


*  For  further  information  on  this  subject,  see  the 
admirable  System  of  Qual.  Chem.  Anal.,  by  Dr  0. 
B.  Fresenius  (J.  and  A.  Churchill). 

t  The  small  figures  1,  2,  S^  show  degrees  of  in- 
tenseness. 
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II.  An  entirely  different,  extremely  deli> 
cate,  and  valid  method  of  disoriminating  the 
different  alkaloids,  ia  the  estimation  of  the 
ammonia  they  evolve  on  diitillation  with  a 
»tix>ngly  alkaline  solution  of  permanganate  of 
potash.  This  method  is  the  natural  result 
of  AVankljn's  observation  that  organic  sub- 
•tanees  in  general,  when  they  do  not  contain 
the  nitrogen  in  the  nitro  state  or  urea,  evolve 
it  as  ammonia,  some  giving  up  all  their  nitro* 
gen,  others  only  a  part. 

The  mode  of  procedure  is  of  the  simplest 
nature.  A  small  flask,  with  a  bilateral  tube 
(«ee  fi&  6,  p.  53),  is  charged  with  about  25 
e.c.  of  the  scdution  of  permanganate  of  potash, 
described  nnder  Water- Akaltsis,  and  con- 
nected with  a  small  Liebig's  condenser.  A 
ninnte  quantity  of  the  alkaloid,  carefully  and 
accurately  weighed,  is  now  introduced,  and 
t  be  mixture  slowly  distilled.  The  best  results 
are  obtained  by  treating  from  1  to  5  milli- 
grammes in  this  way ;  but  quantities  so  small 
M  I'yth  of  a  milligramme  will,  in  skilled 
hamls,  give  accurate  results,  ^e  ammonia 
is  found  in  the  distillate,  is  nesslerised  and 
e«timated  eolorimetrically  atf  described  under 
AxMoxiA,  Wateb- Analysis,  &c. 

The  poisonous  alkaloids  may  be  for  practical 
purposes  divided  into  four  classes: — 

(a)  Those  which  yield  from  -  5  to  2  per 
cent,  of  ammonia. 

<6)  Those  which  yield  from  2  to  3  per  cent. 
of  ammonia. 

{O  Those  which  yield  from  3  to  5  per  cent, 
of  ammonia. 

(</)  Those  which  yield  a  larger  quantity  than 
5  per  cent,  eg, — 

I.  Nil,  p«r  cent. 

SoLiKixK  yields  half  its  nitrogen  as  am- 
monia       0-08 

II. 

VoapniA  yields  half  its  nitrogen  as  am- 
monia.   2-98 

CoDiisE          do.           do.          2-87 

pAriTnuss    do.           do.          2-50 

VikATau        do.           do.          2-87 

III. 

Anorii  yields  all  its  nitrogen  as  am- 
monia.   6*73 

NiBO/mcE      do.  do.  411 

^TETCBsms  yields  half  its  nitrogen  as 

siUBOoia 5*00 

TKro^B  do.  do. 4*32 

iai\iTK  do.  do. S'5 

CosEUE  do.  do 4*0 

IV. 

Stoomn  yields  half  its  nitrogen  as  am- 
monia «« 10'49 

HL  The  exact  heat  at  which  the  poisonous 
alksloids  melt  and  sublime  has  been  very 
cmfaQy  worked  out  by  varioos  obaerfers, 


especially  Dr.  Guy.  A  very  minute  speck  of 
the  substance  may  be  placed  on  a  porcelain 
plate  or  copper  disc,  and  a  square  or  circle  of 
microscope  covering-glass  placed  over  it,  sup- 
ported by  a  thin  ring  of  glass,  or  any  other 
convenient  substance.  Heat  is  applied,  and 
the  temperature,  as  observed  by  a  thermo- 
meter, at  which  any  change  takes  place,  care- 
fully recorded. 

Fahr.    Cent 
Caktharidins  snblimes  as  a  white 
Tspoar,  without  change  of  form  or 
colour 2120      lOOo 


Sublime. 


Melt 


Sublime,  ^ 
MoRPHiNX...  I  melt,  and 

yield  car- 
Stbychniits  I  bonaceons 

residue.  J 


Fahr.  Cent    Fahr.  Cent. 


33a*    165* 
345«    174* 

Melt. 


840'    171* 
430*    224* 

Sublime. 


acokitine..."' 
Atropike..... 
Veratrimb.. 
Brucivr 

DlGITAUKB. 

PlCROTOXINE 

SOLANINX... 


^ahr.  Cent 
/140*    60* 
Melt.change     150*    68* 
colour,  200*    03* 

sublime,    -{  240*  116* 


and  deposit 
carbon. 


310*  154* 
320*  160* 
v,420*  216* 


Pahr.  Cent 
4>-0*  204* 
280*  188* 
360*  182* 
400*  204* 
810*  164* 
320*  160* 
420*  216* 


In  all  cases  the  solubility  of  the  alkaloids 
will  materially  assist  the  diagnosis.  The  fol- 
lowing is  a  summary  of  the  relative  solubility 
of  the  more  important,  the  figures  giving  the 
number  of  parts  of  the  liquid  reqxiired  for 
solution : — 

AbtoluU  .^/coAo?.— Strychnine  insoluble; 
brucine  soluble. 

.im^/tcifcoAo/.— Solanine  (1061);  digitaline 
sparingly  soluble ;  morphine  (133) ;  strychnine 
(122) ;  veratrine,  brucine,  atropine,  aconitine, 
and  picrotoxine  freely  soluble. 

Benzole. — ^Allthe  poisonous  alkaloids  except 
solanine  are  soluble  in  benzole. 

Chloroform. — Solanine  (50,000);  morphine 
(6550) ;  strychnine  (8) ;  the  rest  freely  soluble. 

Ether,— BolAnine  (9000);  morphine  (7725) ; 
strychnine  (1400);  aconitine  (777);  brucine 
(440) ;  veratrine  (108) ;  atropine,  picrotoxine, 
and  digitaline  very  soluble. 

Water  (co?<£).— Strychnine  (8333);  vera- 
trine (7860);  morphine  (4166);  aconitine 
(1783) ;  soknine  (1750) ;  brucine  (900) ;  atro- 
pine (414) ;  picrotoxine  (150) ;  digitaline  very 
soluble. 

Allspioe,    Pimento,    or    Jamaica 

Pepper— The  berry  or  fruit  of  the  Eugenia 
PimentOf  one  of  the  Myrtacece,  This  beauti- 
ful tree  is  planted  in  Jamaica  in  regular 
walks,  which  are  called  Pimento  tccUkt.  The 
fruit,  which  is  gathered  while  still  green,  but 
not  until  it  has  attained  full  size,  is  usually 
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son-dried,  but  sometimes  kiln-dried  on  sheets. 
Daring  this  process  the  colour  of  the  fruits 
changes  from  green  to  reddish  brown.  The 
thoroughly-ripe  berry  is  glutinous,  and  be- 
comes dark  purple  in  colour,  and  hence  in 
that  state  it  is  unfit  for  preservation. 

The  essential  oil  of  pimento  is  a  mixture 
of  two  oils — a  light  and  a  heavy  oiL 

The  pimento  berry  is  divisible  into  husk 
and  seed,  or  seeds  proper.  The  following  are 
the  characteristics  of  the  husk :  It  is  thick, 
and  when  dry,  soft  and  brittle ;  it  sends  off 
from  its  inner  surface  a  prolongation  which 
forms  a  septum,  and  divides  the  interior  into 
two  parts  or  cells. 

Viewed  under  the  microscope,  a  vertical 
section  of  the  husk  presents  the  following 
structures  :  On  the  outer  part  of  the  section 
are  seen  several  large  cells  or  receptacles 
for  the  essential  oil.  These  are  often  two  or 
three  deep.  More  internally,  numerous  stel- 
late cells,  attached  to  and  imbedded  in 
cellular  tissue,  occur.  Next  to  these  may 
be  seen  bundles  of  woody  fibre  and  delicate 
spiral  vessels,  while  the  deepest  or  innermost 
part  of  the  section  consists  of  cellular  tissue 
only.  The  two  cells  formed  by  the  husks  are 
each  occupied  by  a  small  flattish  seed  of  a 
dark  brown  or  chocolate  colour.  If  we 
macerate  this,  we  may  succeed,  after  some 
little  difficulty,  in  separating  two  membranes 
from  the  surface  of  the  seed.  The  external 
of  these,  very  thin  and  delicate,  consists  of  a 
single  layer  of  elongated  and  angular  cells. 
The  internal  tunic— to  which  the  dark  colour 
of  the  surface  is  due — is  composed  of  several 
layers  of  large,  corrugated,  coloured  cells. 
When  viewed  under  the  microscoi>e  they 
exhibit  the  characteristic  port-wine  tint. 

If  we  divide  the  seed  proper  in  vertical 
sections,  the  following  structures  are  dis- 
played :  Running  round  the  outer  part  of 
the  section  is  a  single  layer  of  large  recep- 
tacles, the  remaining  thickness  being  made 
up  of  angular  and  transparent  cells,  the 
cavities  of  which  are  filled  with  numerous 
well-defined  starch  granules. 

The  various  structures  here  mentioned, 
when  the  pimento  berries  are  reduced  to 
powder,  become  disunited,  broken  up,  and 
intermixed.  The  port-wine-coloured  cells  are 
particularly  conspicuous,  and  afford  a  charac- 
ter by  which  the  nature  of  the  i>owder  may  bo 
at  once  determined. — (IIassall.) 

As  this  spice  is  remarkably  cheap,  it  is  not 
much  adulterated,  though  wc  occasionally  find 
it  sophisticated  with  miistard  hufk.  This 
adulteration  can  be  detected  by  means  of  the 
microscope.  The  structural  peculiarities  of 
mustard  will  be  found  in  the  article  on  that 
condiment. 
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Green  oil  

2  5 

Solid  fat  oil 

1-2 

Astrinecnt  extract  

39  8 

(lummT  extract 

7-2 

Colourinc-mattcr 

Resinous  matter 

UncrrstalllMhle  suirar 

8  0 

Malic  or  irallic  acid  ...rr- 

1-6 

Liffnin 

Saline  ashes 

m 

Water 

3-0 

L0K8 

1-8 

Red  matter  insoluble  in  water 

Pellicular  residue 

81 

16  0 

Brown  floccuU. 

3-2 

Total 
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100*0 

AlmondB — There  are  several  varieties  of 
almonds.  The  principal  are  the  seed  of  the 
bitter  almond  tree,  Amygd^ilua  communis, 
var.  az/taro,  brought  chiefly  from  Mogadore; 
Amygdala  dulcis,  sweet  almond,  Jordan  al- 
monds ;  the  seed  of  Amygdala  communis  (the 
sweet  variety),  the  sweet  almond  tree,  grow- 
ing in  Syria,  Persia,  also  in  Northern  Africa 
and  in  Southern  Europe  from  trees  cultivated 
about  Malaga. 

From  the  seeds  of  Amygdala  communis  an 
oil  is  expressed,  Amygdala  oleum. 

The  almond  seed  is  above  an  inch  in  length, 
lanceolate  acute,  with  a  clear  cinnamon-brown 
seed-coat,  and  a  sweetish  nutty-flavoured  ker- 
nel ;  the  bitter  almond  is  the  smaller  of  the 
two.  The  oil  is  of  a  very  pale  yellow  colour, 
made  by  expression,  and  whether  obtained 
from  the  sweet  or  bitter  variety  is  the  same 
in  properties  and  composition,  being  nearly 
inodorous,  or  having  a  nutty  odour  with  an 
oleaginous  taste. 

Both  varieties  of  almonds  contain  about  50 
per  cent,  of  the  fx^  oil,  chiefly  olcino,  an 
albuminous  principle,  soluble  in  water,  called 
cmtdsinCy  with  sugar,  gum,  and  woody  fibre ; 
the  bitter  variety,  in  addition  to  these,  pos- 
sesses a  peculiar  white  crystalline  principle, 
amygdcUine  (C20H27NO11+3H8O),  soluble  in 
water  and  alcohol,  the  solutions  having  a 
slightly  bitter  taste.  It  is  to  the  presence  of 
this  body  that  the  peculiar  properties  of  the 
bitter  almond  are  due,  for  when  amygdcUine  \» 
acted  upon  by  the  emulsinCy  as  occurs  on  mois- 
tening the  almond,  a  species  of  fermentation 
ensues,  and  hydrocyanic  acid  (HON)  and 
volatile  oil  of  bitter  almonds,  or  hydride  of 
benzoyl  (C7H5OH),  are  formed,  with  a  little 
glucose  and  formic  acid,  and  hence  poisonous 
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tflecu  nuy  result  from  rooh  a  deoomposition, 
%hich  may  be  thus  represented*- 

C:#H-7XOu +2HjO=CNH + CyHeO + 

The  Tolatile  oil,  when  deprived  of  pmssic 
:icid,  is  Dot  poisonous,  and  resembles  in  appear- 
icce  other  volatile  oils  ;  it  is  chiefly  composed 
of  Lvdride  of  benzoyl  (C7H5OH) :  on  exposure 
it  abftorbs  oxygen,  and  is  converted  into  ben- 
wie  add  {C-H^i),  It  is  procured  by  distil- 
ling the  marc  left  after  the  expression  of  the 
Lied  oil  f  rcnu  bitter  almonds  with  water ;  that 
iM  in  shops  is  intensely  poisonous  from  the 
large  amount  (from  4  to  8  per  cent.)  of  prussic 
add  contained  in  it. 

100  drops  of  oil  of  almonds  are  equal  to  13 
grdns  of  anhydrous  acid,  or  11  drachms 
I  Dearly  14  ounce)  of  ordinary  acid.  100  grains 
of  bitttr  almond  pufp  are  equal  to  2  of  the  oil, 
tT  I  grain  of  anhydrous  acid,  or  12}  drops  of 
medicinal  add.  From  15  to  90  drops  of  oil  of 
bitter  almonds  have  proved  fatal. 

Alum — Sulphate  of  alumina  and  ammo- 
nia crystalUaed.  Its  chemical  composition 
may  be  thus  represented— NH4AI  (SOJt  12 
UjO.  A  number  of  other  salts  may  be  pro- 
cured which  have  the  same  crystalline  form  as 
Ammonium  alum,  forming  a  remarkable  series 
of  iiomorphous  compounds,  a  few  of  which  we 
here  enumerate : — 

Potassium  alum,  KA12S04l2H«0 
Sodium  alum,  KaA12S04l2H20 
Iron  alum,  KFe2S04l2HsO 

This  salt  is  occasionally  found  native  in 
Toleanie  districts  in  the  form  of  a  white  efflor- 
cscenoe  produced  by  the  action  of  the  sulphuric 
acij  of  the  volcano  upon  the  compounds  of 
alominnm  and  potassium  contained  in  the 
laTsaad  trachytic  rocks ;  for  commercial  pur- 
poKt,  however,  it  is  generally  mantifactured 
aitifidally. 

It  forms  transparent,  white,  regular  octahe- 
dral crystals,  having  an  acid,  sweet,  astringent 
ticte ;  it  is  slightly  efflorescent  in  air,  from  the 
loa  oi  lome  of  its  water  by  crystallisation.  It 
ii  precipitated  by  chloride  of  barium,  and  by 
tU  addition  of  alkalies  and  their  carbonates, 
Mt  reUissolved  by  excess  of  the  former. 

ilun  is  used  extensively  in  dyeing,  and  for 
t2tf  sdolteration  of  several  kinds  of  food.  This 
drag  appears  to  be  of  especial  use  to  the  pub- 
lieu.  Alum,  in  conjunction  with  other  sub- 
lUneea,  quickly  dears  gin  which  has  become 
tarbid  from  the  addition  of  water ;  to  porter 
it  gires  the  creamy  **  head  "  so  much  prized 
hf  lovers  of  that  beverage ;  and  to  beer  gene- 
iiUy  a  "  smack  "  of  age.  Nor  is  it  confined  to 
these  more  humble  drinks,  but  it  extensively 
issd  to  give  to  port  wine  the  brilliancy  looked 
opoQ  with  nMb  ^voor  by  the  connoisseur. 


We  also  find  it  in  American  lard,  and  its  fre- 
quent presence  in  bread  is  a  matter  of  the 
greatest  notoriety.  The  adulterations  of  these 
several  articles  will  be  found  fully  considered 
under  their  respective  headiogs. 

It  is  also  in  some  degree  a  disinfectant,  and 
ii  used  to  purify  water.  The  sulphate  of 
alumina  has  been  in  this  way  applied  to  filters, 
especially  in  India.  It  exercises  a  peculiar 
influence  on  animal  bodies,  such  as  cells,  aui- 
malcuke,  &c.,  which  may  be  compared  to  a 
kind  of  tanning :  it  thus  renders  them  innocu- 
ous and  inert. 

The  general  method  of  detecting  alum  in 
articles  of  diet  is,  if  they  are  solid — e.g.j  bread 
— to  bum  them  down,  and  look  for  alumina 
in  the  ash ;  if  liquid,  to  evaporate  to  dryness, 
bum  the  residue,  and  proceed,  as  will  be 
described  under  the  different  headings  of 
BuEAD,  Beer,  &c.  &c. 

Alnmfnnin  has  recently  been  success- 
fully used  for  the  estimation  of  nitric  acid  in 
water ;  a  complete  description  of  the  process 
will  be  found  in  the  article  on  Water. 

Amabele—Amabele  consists  of  crushed 
millets.    See  Millets. 


i— The  natives  of  Central  Africa 
never  make  use  of  new  milk  until  they  have 
first  caused  it  to  become  sour,  by  putting  it 
into  vessels  charged  with  the  remains  of  former 
operations ;  this  drink  is  considered  by  them 
far  more  wholesome  than  fresh  milk.  They 
have  given  it  the  name  of  Amati, 

AmbulaBoe — An  ambulance  is  an  hos- 
pital in  miniature,  attached  to  an  army  and 
following  its  movements.  It  is  a  term  origi- 
nally used  by  the  French,  but  has  now  taken 
a  place  in  our  own  tongue. 

The  French  ambulance  is  composed  of  a 
surgeon-in-chief,  an  apothecary,  a  controlling 
officer,  a  certain  number  of  assistant-surgeons, 
assistants,  and  nurses.  It  is  well  provided 
with  surgical  instruments  and  appliances. 
Every  wounded  or  sick  person  is  received  first 
by  the  ambulance.  After  his  wounds  have 
been  attended  to,  he  is  either  restored  to  his 
corps,  or,  if  the  case  is  serious,  transferred  to 
the  nearest  hospitaL 

On  the  battle-field  the  ambulance  is  divided 
into  ambulance  volantCf  and  <Up6t  d' ambulance^ 

The  flying  ambulance  consists  of  two  sur- 
geons, a  controlling  officer,  and  of  two  nurses. 
Its  duties  are  to  promptly  aid  and  convey  the 
sick  from  the  field.  A  light  covered  waggon 
is  attached  to  the  ambulance,  in  which  the 
wounded  are  placed.  The  stationary  ambu- 
lance ii  established  in  a  shady  place,  close,  if 
possible,  to  drinking-water;  its  site  is  marked 
by  a  red  flag,  and  the  wounded  are  conveyed 
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to  the  cover  of  its  tent  as  quickly  as  possible 
by  the  staff  and  assistants  of  the  flying  ambu- 
lance. 

The  dipSt  d'ambulance  has  1  principal 
medical  officer,  4  medical  officers,  1  purveyor, 
2  ward-masters,  10  orderlies,  1  ambulance- 
waggon  complete,  30  mattresses,  30  stretchers, 
60  coverlets,  10  sets  of  furniture,  10  litters, 
12  spring  carriages. 

Ammonia  (NH,)  =  17.— This  substnnce 
derives  its  name  from  sal-ammoniac,  so  called 
from  the  circumstance  of  its  having  been 
obtained  first  in  Libya,  near  the  temple  of 
Jupiter  Ammon.  It  is  also  familiarly  termed 
volatile  alkali,  spirit  of  hartshorn,  &o.  Its 
observed  specific  gravity  is  0*59;  boiling-point, 
-37'  F.  (-38'  0.);  melting-point,  -103"  F. 
( -  75°  C. )  At  the  ordinary  pressure  and  tem- 
perature ammonia  is  a  gas,  but  it  may  be 
liquefied  by  exposure  to  intense  cold,  or  by 
the  pressure  of  its  own  atmosphere.  It 
derives  its  importance,  in  a  sanitary  ]>oint  of 
view,  from  its  presence  and  amount  in  air 
and  water  giving  a  very  fair  estimate  of  the 
purity  of  these  two  essentials  of  life.  When- 
ever moist  nitrogenous  matters  decompose, 
ammonia  is  one  of  the  products.  It  is  found 
^  in  clayey  and  peaty  soils,  and  in  minute  quan- 
tity in  good  air  and  water.  There  are  many 
cliemical  bodies  formed  on  the  type  of  am- 
monia, and  it  is  probable  that  most  of  the 
disgusting  odours  from  sowers,  drains,  &c., 
are  really  stinking  ammonias. 

In  analysis  two  kinds  of  ammonia  are  re- 
cognised, both  identical  in  composition,  but 
differing  in  their  mode  of  origin.     They  are 
usually  distinguished  as  Ammonia  and  Albu- 
HiyoiD  Ammonia.    The  first  is  obtained  by 
boiling  or  evaporating  down  an  organic  fluid, 
and  keeping  for  some  time  at  a  temperature 
of  ISO**  C,  with  excess  of  hydrate  of  potash. 
The   second,  on  further   boiling  it  with   a 
strong  solution  of  potash  and  permanganate 
of  potash.    There  are  certain  imimal  fluids — 
in  which   the  quantity  of  ammonia  yielded 
by   each    method   bears  a  certain   ratio   to 
the    other,   which   is   characteristic  as  well 
as    the   actual   amount    evolved.      TVe   are 
mainly  indebted  for  these  facts  in  their  prac- 
tical application  to  Professor  Wanklyn.    In  all 
probability  they  will  in  future  be  found  of  groat 
utility  in  the  analysis  of  most  animal  fluids, 
cg.y  there  is  no  quicker  way  of  estimating  the 
cascine  of  milk  than  by  turning  it  into  ammo- 
nia (see  Milk),  and  there  is  no  easier  way  of 
finding  minute  traces  of  albumen  in  urine 
than  by  following  out  the  same  process.* 


*  The  same  process  may  be  used  to  discriminate 
tbe  different  alkaloiilB.  <Sm  Alkaloids. 


The  following  table  was  drawn  up  by  Mr. 
Wanklyn. 
100  cubic  centimetres  gives  of 

Aminornt*  Anunonia  bf 
l^  PoUHh        FknnJUMrmnU* 

at  160"  a  ofPotAah. 
Urine,  humsn .               0-90  gram.       0O5 

Milk  of  cow      .                0  18      „  0-29 

Blood  of  sheep                 0*46      „  2  20 

Liquid  white  ofegg  (hen)  0-32     „  130 

Dry  soUd  gelatine     .         ...  10*00 

"  Of  all  the  animal  fluids,*'  says  Mr.  Wank- 
lyn, "  I  know  of  only  one  which  yields  a  large 
proportion  of  ammonia  to  caustic  potash,  and 
that  fluid  is  urine.  On  the  other  hand,  urine 
is  distinguished  by  the  smallness  of  the  yield 
to  ammonia  by  permanganate  of  potash.'* 
Gelatine  gives  no  ammonia,  or  only  the  least 
trace,  to  potash  ;  a  good  quantity  to  perman- 
ganate. 

The  method  employed  is  similar  to  the  am- 
monia process  of  water-analysis;  but  very 
minute  quantities  are  taken.  5  c.o.  of  the  ani- 
mal fluid  are  diluted  with  500  c.c  of  water,  and 
5  0.C  of  this  liquid  are  put  into  a  flask  with  a 
strong  solution  of  hydrate  of  potash,  evapo- 
rated down  to  dryness,  and  kept  at  150°  G.  for 
some  time,  then  some  solution  of  alkaline  per- 
manganate is  added,  and  the  different  portions 
of  the  distillate  are  estimated  by  the  Nessler 
test.  (SecWATEB,  Analysis  OF.)  The  following 
apparatus  is  convenient  (fig.  6) :  a  is  a  small 
flask  with  a  lateral  tube,  which  is  fitted  to  b, 
the  tube  of  a  Liebig's  condenser  g,  by  means 
of  a  cork ;  it  is  heated  by  means  of  a  sper- 
maceti bath  X,  the  temperature  being  regu- 
lated by  a  thermometer  h,  and  the  distil- 
late is  received  in  a  flask  %,  This  appara- 
tus, by  the  use  of  a  little  larger  flask,  is  also 
the  most  convenient  for  the  distillation  of  beer 
and  wine,  as  well  as  for  the  contents  of  the 
stomach  in  the  case  of  the  volatile  poisons, 
e.g.,  prussic  acid. 

Ammonia  exists  in  air  in  minute  quantity^ 
{see  Air),  as  well  as  in  every  kind  of  natuial 
water.    See  Water. 

The  tests  for  ammonia  are  as  follow :  Free 
ammonia  in  a  liquid  is  expelled  by  boiling, 
and,  if  the  vapour  is  condensed,  it  will  give  a 
coloration  if  in  small  quantity ;  if  in  laige, 
a  precipitate  with  the  Nessler  test.  {See 
Nessler.)  Free  ammonia  in  a  solution  of 
iodine  in  iodide  of  ]>otash  forms,  if  in  some 
quantity,  the  explosive  black  iodide  of  nitro- 
gen. If  a  saturated  solution  of  arsenious  acid 
is  mixed  with  a  solution  of  nitrate  of  iQver 
(strength  2  per  cent.),  a  trace  of  ammonia 
causes  the  formation  of  a  yellow  triargentio 
arsenite.  Free  alkalies  and  alkaline  earths  do 
the  same,  so  they  must  be  known  to  be  absent 
before  applying  the  test  Ammonia  salts 
give  off  free  ammonia  on  boiling  with  caustio 
potash.    Ammonia  is  estimated  b j  the  eolo- 
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rimetric  test,  described  under  Water- Ana- 
lysis, or  grarimetrically  by  precipitating  it 
with  pl&tinic  chloride ;  a  yellow  insoluble 
double  salt  fallB,  containing  in  100  parts  7*62 
of  ammonia ;  its  chemical  composition  is 
CJH4NCIPICI4).     It  may  be  also  estimated 


indirectly  by  distilling  the  substance  with 
caustic  potash  and  permanganate,  and  then 
determining  the  alkalinity  of  the  resulting 
liquid  in  the  usual  way.  Most  of  the  salts  of 
ammonia  in  commerce  are  now  obtained  from 
the  refuse  liquid  at  the  gas-works. 


Fig  0. 


Amygdaliiie— 5f€  Almonds. 

Aaalyns— This  term,  used  in  a  general 
leue,  means  the  resolution  of  anything,  whe- 
ther an  object  of  the  senses  or  of  the  intellect, 
into  its  component  parts ;  in  chemistry,  the 
ivwlution  of  a  compound  body  into  its  consti- 
tuent parts  or  elements.  Analysis  is  divided 
bj  chemists  into  two  great  classes  —  quali- 
tatire  and  quantitative  analysis.  By  qualita- 
tire  srjdysis,  merely  the  nature  of  a  compound 
is  known ;  thus,  for'  instance,  that  chlorate 
of  potash  contains  chloric  acid  and  potassium : 
bj  quantitative  analysis,  not  alone  the  quality, 
but  slso  the  quantity,  of  the  component  parts 
is  known  ;  for  instance,  the  exact  amount  by 
vdght  of  caseine,  water,  sugar,  ash,  and  fat 
that  make  up  100  parts  of  milk  is  an  example 
of  quantitative  analysis. 

For  success  in  analysis,  knowledge  of  the 
theory  and  a  considerable  amount  of  prac- 
tice of  chemistry  is  required.  Most  chemical 
operations,  especially  those  of  a  quantitative 
mtore,  require,  besides  great  patience  and 
■kill,  often  no  small  leisure.  The  essen- 
tisl  instruments  of  the  laboratory  are~(l)  a 
bftlsnce  to  weigh  to  a  milligramme ;  (2)  weights 
ef  the  most  accurate  kind  (a  somewhat  indif- 
ferent balance  may  be  made  to  answer,  pro- 
rided  good  weights  are  employed) ;  (3)  good 
Bessuring  instruments,  such  as  graduated 
burettes,  flasks,  kc. ;  (4)  beakers,  evaporating 
dishes,  retorts,  kc.  ;  (5)  a  supply  of  gas  and 
water ;  (6)  one  or  two  platinum  dishes.  With 
inch  a  supply,  and  provided  with  stands, 
holders,  flasks,  and  so  on,  nearly  any  ordi- 
IIS17  anal^ais  xdmjt  be  performed.    Full  infop- 


mation  on  the  principal  analytical  operations 
that  are  required  by  health  officers  and  ana- 
lysts will  be  found  under  the  different  head- 
ings. See  especially  AIilk,  Water,  Bread,  &c. 

Analyst,  Appointment  of— See  Adul- 
teration. 

Anchovies — Various  kinds  of  fish  are  sub- 
stituted for  the  true  or  Gorgona  anchovy,  but 
before  vire  consider  the  numerous  adulterations 
to  which  this  favourite  delicacy  is  subjected, 
we  give  a  description  of  this  fish. 

Generic  Characters.  —  Distingaishcd  flrom  the 
herrinp:,  in  having  the  head  pointed  ;  the  upper  Jaw 
the  longer,  the  mouth  deeply  divided  ;  the  opening 
extended  backwards  behind  the  line  of  the  eyes  ;  the 
gape  branchial  apertures  very  large  ;  the  ventral 
fins  in  advance  of  the  line  of  the  commencement  of 
the  dorsal ;  abdomen  smooth ;  biuncbiostegous  rays, 
twelve. 

I  have  followed  Dr.  Fleming  in  preserving  to  the 
anchovy  the  old  name  by  which  it  was  formerly 
known.  It  was  called  Lyeostomut,  from  the  form  of 
its  month  ;  and  Engraulit  encrcuicdut,  because  from 
its  bitterness  it  was  supposed  to  carry  its  gall  in  its 
head.  For  this  reason  the  head  as  well  as  the  entrails 
are  removed  when  the  flsh  is  pickled. 

The  anchovy  is  immediately  recognised  among 
the  species  of  the  family  to  which  it  belongs  by 
its  sharp-pointed  head,  with  the  upper  jaw  con- 
siderably the  longer.  The  length  of  the  head  com- 
pared with  the  length  of  the  body  alone,  is  as  one 
to  three  ;  the  depth  of  the  body  about  two-thirds  the 
length  of  the  head,  and  compared  to  the  length  of 
the  whole  fish  is  as  one  to  seven ;  the  first  ray  of  the 
dorsal  fin  arises  half-way  between  the  point  of  the 
nose  and  the  end  of  the  fleshy  portion  of  the  tail ;  the 
third  ray  of  the  dorsal  fin,  which  is  the  longest,  is  of 
the  Mome  length  as  the  base  of  the  ftu ;  the  pec\AT«i 
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The  adBltoratiotii  practiied  are  principallj 
ths  labititution  of  inferior  lisli  for  the  true 
Rucbovf ,  and  tlic  iilditiaii  of  colonring-matten 
to  the  brinfl  or  liquor  in  which  thay  »ra  pte- 
Urred.  Tme  Knohovici  come  over  hers  in 
bnrrclii,  preaerred  in  strong  brine,  nnd  then 
the;  are  bottled  by  the  nholesHle  pickle  mer- 
obuitB.  In  tlie  preiervina  liquor  Armenian 
bole  and  Venetinn  red  have  been  found. 

Dutch,  Frencli,  SiciliAU  &ah,  tardinei,  and 
even  eprati  hnre  been  lubatituted  far  the  true 
■Ocbavj ;  it  is  only  by  a  perfect  acqnaintunce 
with  the  characters  of  the  fisb  tlint  the.<e 
fraailg  can  be  detected.  It  muit  b<  Temem- 
bered  that  the  proceu  of  preaerring  will  consi- 
derably modify  the  appeiranceof  theanchory, 
for  the  head,  ioteatioei,  toalei,  and  peotoral 
£ni  will  have  been  removed;  the  priucipnl 
point!  of  guidance  are  then  the  colour  of  tlie 
fleah,  the  liie  of  the  lith,  and  the  number  of 
dorial,  candal,  and  aoal  raya.  And  with  re- 
gard to  the  latter,  Dr.  Hauall  declare!,  when 
preierved,  that  aa  many  a*  aixteen  donal, 
nineteen  anal,  and  tweutj-iii  caudal  raji  may 
be  counted. 

Anemonneter  (anemoi,  the  wind,  and 
mctmn,  a  mrninn)  —  An  initrument  for 
meamring  the  fone  of  the  wind.  There  fire 
different  lorti,  ■ome  niessuring  tlio  velocity, 
otben  the  preaauni,  and  lonie  again  of  a  very 
delicate  conatrnctii'u,  uieil  for  eatimnting  the 
Tentilation  of  public  buildinga.  For  meaiur- 
ing  the  Telocity  of  the  wind  n  htmitphtrKol 
eup  antmomtter,  invented  by  Sir.  Eolinaon,  ii 
generally  contidered  the  Bimpleit  and  the 
beat.  Two  horiiontal  roda  of  iron  croca  each 
other  at  right  anglea,  and  are  supported  on  a 
vertical  axis,  which  turns  freely  ;  to  the  ends 
□t  these  two  horizontal  rods  four  eupa  or 
bemiapherei  are  screwed.  These  cups,  when 
placed  in  the  wind,  revolve,  nnd  the  arma  are 
o/  aaeb  a  leogtb  that  when  a  mile  of  wind 
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I  ha*  passed  the  anemometer,  6O0  revolutiona 

I  are  t^atered  by  the  instrument. 

I  Should  any  doubt  be  cnterlained  regarding 
the  accuracy  of  the  machine,  it  maybe  teelcd 
hj  nipidly  convrying  it  through  the  air  on  a 
pflrfectly  calm  day,  for  the  distance  of  a  mila 
and  hack  again,  anil  noting  the  cumber  of 

I  revolutiana  regiatered, 

I  An  endleaa  acrew,  on  an  upright  axis,  sets 
in  motion  a  system  of  index-wheels,  by  which 
the  number  of  revolutjona  made  in  a  given 
time  ia  aboirti  and  rend  in  the  tame  way  ai  a 
gas-meter.  To  find  the  nnmber  of  miles  tra- 
velled during  a  day,  hour,  or  any  apcciBed 
time,  it  ia  only  ncceaanry  to  multiply  tlia 
revolntiona  registered  during  that  time  by  2, 
and  divide  by  1000.  To  nsccrtnin  the  rate  of 
the  wind  per  hour,  ob.'crve  the  revolutions 
made,  sny  in  two  minutes,  multiply  by  GO, 
and  divide  by  1000;  c.p,,  inppose  800  revolu- 
tioni  were  made  in  two  minutes,  the  velority 
of  the  wind  would  be  at  the  rate  of  48  miles 
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or  a  Lind's  wind-gauge.  Ostler's 

aiats  of  a  plate  a  foot  aqaare,  acting  on  a 
apiral  apring,  to  which  an  index  ahowing  thti 
dflgroe  of  presBuie  ia  attached.  The  plate  ia 
kept  perpendicular  to  the  wind  by  a  vane. 
The  pressure  given  in  pounds  nvoirdnpois  on 
the  square  inch  is  registered  by  tnenns  of 
ckickwork  nn  a  piece  of  paper,  fitted  on  a 
turning  drum. 

Lind's  wind-gaa[;e  consists  of  a  tu1>o  aboat 
half  an  inch  in  diameter,  in  the  form  of  n 
siphon,  one  end  of  it  being  bent  so  ai  to  face 
the  wind.  It  turns  freely  on  a  vertical  axil, 
and  a  vane  keeps  the  mouth  of  it  directed  to 
the  wind.  It  ia  hiJf-Blled  with  water,  and 
when  the  wind  blows  into  the  mouth  of  the 
instrument  it  drives  the  water  Dp  the  other 
leg,  to  which  a  scale  showing  the  pressure  ii 
attached.  The  lero  of  the  scale  is  the  level 
at  which  tlie  water  standi  when  the  air  ii 
calm.  It  may  nlso  be  made  to  measure  maxi- 
mum gnats  of  wind  by  fiEing  into  the  tube  a 
chemical  aolution,  which  colours  bits  of  pre- 
pared paper,  plnced  at  diffetant  levels  oi 
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.e  used. 

Combe's  anemometer  is  also  one  of  ths  best 
to  ascertain  the  velocity  of  currents  of  air.  It 
is  made  of  metal,  with  four  small  mica  sails, 
lilce  the  sails  of  a  little  windmill,  which  torn  on 
an  aiii,  fumitbed  with  an  endless  screw,  and 
supported  on  two  copper  uprights.  Thii, 
ngun,  tuisa  vtrioni  'vffilaiA.  ■Rhaali,  two  of 
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which  hkTe  platci  ahawiDg  the  namber  o[ 
rvTolatioiu  peifonneii  bj  each  ;  uid  there  are 
two  nnkll  needl«,  which  (nvel  round  circles, 
pTDperiT  diTided.  From  lero,  Dpwi^g,  ihete 
DMillea  register  the  abiervatiout.  Two  threadi, 
held  by  the  eiprrimenter,  engiEs  or  disap- 
f»se  the  whecia,  »  that  it  an  be  atopped  or 
wt  going  at  pleuore.  Id  order  to  make  an 
anfiDetncsl  obaerration,  the  two  needles  are 
placed  at  nro;  and,  to  make  the  operatioD 
quicker,  the  anemDiiHter  can  be  diaengaged, 
»  that  the  wheela  can  he  (topped  at  lero 
inttantly.  To  make  the  obaemtiona  exact, 
it  ia  neceaaarj  to  place  the  anemometer  in  a 
■eU  of  a  certain  depth,  and  perfectly  regulsr, 
when  the  iwittnen  of  (be  curranta  can  be 
marared.  Without  thcM  precautiona  the 
cumnt  uf  air  ii  mbjeat  to  contiaetiona  and 
invcnlarities,  -whieb  an  oppoted  to  ail  certain 
Rnlti.    men  there  ii  ■  difficulty  in  finding 


a  poution  to  make  ancoeaatul  eiperimenta,  an 
iron  tunnel,  of  which  tlie  lection  ia  known,  is 
made,  whicb  is  placed  npiin  the  banka  of  a 
canal,  when  care  muat  be  taken  that  the  ont- 
■ide  air  does  not  pnaa  into  the  aneniometer 
without  passing  through  it.  To  effect  thii, 
there  ia  placed  eiactly  in  the  centre  of  the 
tunnel  a  platinum  pUte,  wbich  acts  aa  a  wall, 
where  it  is  faateneil  by  a  acrew.  The  two 
threads  ought  alwHyi  to  be  on  tbe  outnide, 
and  be  perfectly  free  in  their  moTementa.  It 
the  obaerver  tnkea  one  of  these  threads  in 
each  band,  the  mill  stops.  An  assistant  balda 
a  watch  in  his  bands  ;  if  it  does  not  mark  tbs 
minutes,  he  muat  obaerre  the  exact  moment 
tbe  needle  pa.viGs  one  of  the  diTiaions,  and  he 
then  gives  the  signal  to  disengage  tbe  mill,  by 
pulling  one  of  tbe  threads.  As  the  needle 
msrks  the  wished-for  number  of  minutes,  ha 
again  gi*es  the  lignat,  by  puUing  the  other 


/ 


tfanad,  and  the  mill  atopa.  The  enemometcr 
ii  tl«  taken  from  the  tunnel,  and  the  result 
it  essDy  read  on  the  dial,  counting  from  sero. 
If  tlie  aecond  wheel  has  advanced  three  teeth, 
sad  the  Srat  from  the  twelfth  diviiion,  the 
uwDoineter  shows  312  tarns.  Where  two 
sbsnTstiaua  are  made,  the  experiments  should 
ba  made  agun.  If  it  is  ahown  that  there  is  a 
nriitlon— that  is  to  say,  when  the  needle  ii 
■topped  by  a  spring,  the  ohserreT  puts  this 
Denlle  upon  13,  and,  at  the  moment  when  it 
itufi,  he  orders  the  anemometer  to  be  iliseu- 
p|ed,  and  at  tbe  end  of  two  or  tbiee  minutes 
be  sti^  it.  To  deduBt  the  real  Telocity  of 
tlie  current*  of  air  from  the  number  of  turns 
obserred,  a  special  instmnient  is  employed, 
on  the  outside  of  which  is  a  veiy  limple  form 
—a  representing  the  number  of  tnms  ob- 
Krred,  and  v  the  Telodty  of  the  air. 
GenanJ  Moiia  bmt  c 


vationa  with  an  anemometer,  whieli  he  has 
conatmcted  on  the  principle  of  M.  Combe's; 
but  he  baa  added  two  enamelled  diola,  two 
needles  joined  to  cups,  a  thicl  minutC'whcel, 
and  an  indicator,  by  whicli  S00,00a  turns  may 
he  observed,  and  the  number  of  turns  of  tbe 
mill  determined  in  the  interval.  Tbiaarrauge- 
ment  also  gives  prolonged  obgcrvntionB,  and 
idbIuiIcs  fractions,  at  eqiuJ  intervals,  making 
errors  almost  impoiailjle. 

A  modification  of  tbia  instrument  wai  ang- 
gested  by  Dr.  Parkes,  tbe  result  being  a  tmt 
handy  aii-meter,  known  as  "  Cnaella's"  (fig.  7). 
The  manufacturer's  description  of  it  is  as  fol- 
lows :- 

"The  object  of  this  little  instrament  is  to 
give  correct  means  of  measaring  the  velocity 
of  corronts  of  air  passing  through  coal  and 
other  mines,  and  the  ventilating  spaces  of 
liospftali  aod  other  pnbUa  bnilduigi. 
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'*It  was  first  constructed  for  Dr.  Parkes, 
F.R.a,  of  the  Royal  Victoria  Hospital,  Net- 
ley,  for  measuring  the  state  of  ventilation  in 
that  large  military  establishment. 

''The  graduations  for  each  instrument  are 
obtained  by  actual  exi)criment  by  means  of 
machinery  made  for  the  purpose,  so  that  the 
indications  of  all  are  as  comparable  with  each 
other  as  the  weight  or  measure  of  ordinary 
substances. 

*'  The  indications  are  shown  by  menus  of  the 
large  dial  and  hand,  and  five  smaller  ones,  as 
shown  in  the  annexed  plate.  The  whole  cir- 
cumference of  the  large  dial  is  divided  into 
100  parts,  and  represents  the  number  of  feet 
up  to  100  traversed  by  the  current  of  air. 
The  five  smaller  dials  are  each  divided  into 
ten  parts  only,  one  revolution  of  each  being 
equfd  to  ten  of  the  ]>receding  dial,  and  repre- 
senting 1000,  10,000, 100,000,  1,000,000,  and 
10,000,000  respectively.  By  means  of  the 
large  dial,  the  low  Vflocity  of  fifty  feet  per 
minute  may  be  measured,  and  by  the  smaller 
ones  continuous  registration  is  extended  up  to 
10,000,000  feet,  or  equal  to  1893  miles,  being 
practically  beyond  wliat  the  most  extended 
observations  can  require,  whilst  jewelling  in 
the  most  sensitive  parts  ensures  the  utmost 
delicacy  of  action. 

'*  By  moving  the  small  catch  a  backwards  or 
forwards,  the  work  is  put  in  or  out  of  gear, 
without  affecting  the  action  of  the  fans ;  this 
prevents  the  injurious  effect  of  stopping  them 
suddenly,  and  enables  the  observer  to  begin 
or  end  his  observations  to  a  second.  A  small 
handle  with  universal  joint  accompanies  tlie 
instrument,  and  may  be  screwed  in  at  the 
base ;  by  putting  a  stick  through  this,  it  may 
be  raised  or  lowered  to  any  required  height, 
and  used  in  any  position. 

"A  simple  table  accompanies  each  air-meter, 
by  means  of  which  (in  strict  observations) 
allowance  may  be  made  for  the  difference 
caused  by  inertia  at  high  and  low  velocities." 

Aniline  (Kyanol,  Fhenylamine, 
Fhenylia,  Crystalline,  or  Benzidam), 

(CeH»,H.,N),  or  (CjaHyN  =  93)-Sp.  gr.  of 
liquid,  1-020,  of  vapour,  3-210.  This  base 
may  be  prepared  from  several  sources,  and  by 
a  variety  of  reactions,  and  it  is  contained  in 
small  quantity  among  the  product  of  destructive 
distillation  of  coal  in  the  process  of  gas-making. 
Aniline  is  a  nearly  colourless  limpid  liquid, 
of  an  agreeable  vinous  odour,  and  an  aro- 
matic burning  taste.  It  is  very  acrid  and 
poisonous.  When  exposed  to  the  air  it  rapidly 
absorbs  oxygen.  Most  of  the  salts  of  aniline 
readily  crystallise.  With  chromic  acid,  the 
■alts  of  aniline  strike  a  green,  blue,  or  black 
eolour,  according  to  the  degree  of  concentration 


of  the  solutions.  Aniline  produces  a  white 
precipitate  in  a  solution  of  corrosive  sublimate, 
and  a  green  crystalline  precipitate  in  one  of 
cupric  chloride. 

Nitrobenzol  is  converted  into  aniline  by 
sulphide  of  ammonium,  sulphuretted  hydro- 
gen being  decomposed  whilst  sulphur  is  dc> 
posited.  The  poisonous  properties  of  nitro- 
benzol  depend  on  aniline,  which  it  is  capable 
of  being  converted  into  by  the  animal  organ- 
ism. Dr.  Letheby  was  the  first  to  call  atten- 
tion to  this  substance  as  a  poison,  from  several 
cases  which  had  come  under  his  observation, 
and  it  is  to  that  gentleman  that  the  method 
of  its  elimination  and  identification  is  due. 
He  considers  nitrobenzol  to  be  a  powerful 
narcotic  poison,  attended,  when  taken  inter- 
nally, or  even  inhaled,  with  drowsiness,  con- 
vulsions, and  coma.  Several  days  may  some- 
times elapse  before  its  fatal  termination. 
\Mien  death  is  rapid,  the  smell  of  nitrobenzol 
is  perceptible  in  every  tissue  of  the  body  ;  but 
in  lingering  cases,  no  smell  is  observable,  it 
having  been  converted  into  aniline,  the  colour- 
ing effects  of  which  are  sometimes  recognised 
in  the  skin,  gums,  lips,  and  nails.  To  extract 
the  poison.  Dr.  Letheby  directs  the  matters 
to  be  bruised  in  a  mortar,  with  a  little  dis- 
tilled water,  acidulated  with  sulphuric  acid^ 
and  then  distilled  from  a  retort,  nitrobenzol 
passes  over  into  the  receiver  imchanged,  and 
can  be  detected  by  the  hitter  almond-like  smell; 
the  residue  in  the  retort  is  treated  with  strong 
alcohol  to  extract  the  sulphate  of  aniline  ;  the 
alcoholic  solution  is  treated  with  acetcUe  of 
lead  to  precipitate  organic  matter,  and  the 
excess  of  lead  separated  by  sulphate  of  soda  ; 
the  filtered  solution  is  next  treated  with  caustic 
potash,  and  distilled  to  dryness  in  an  oil  bath. 
The  distillate  contains  the  aniline,  which  is 
detected  by  the  nascent  oxygen  of  a  galvanic 
battery  thus  :  A  drop  or  so  of  the  solution  of 
aniline  in  1000  of  dilute  sulphuric  acid  (1  to 
7  of  water)  is  placed  on  a  clean  piece  of  pla- 
tinum foil  and  touched  with  the  negative  pole 
of  a  galvanic  battery  (a  single  Grove's  cell), 
whilst  the  positive  pole  is  in  contact  with  the 
platinum  plate.  The  liquid  instantly  acquires 
a  bluish  tint,  then  a  violet,  changing  to  pink— 
the  colour  being  more  intense  when  the  aniline 
solution  is  strougcr.  Men  employed  in  works 
where  aniline  is  extensively  used  are  some- 
times subject  to  symptoms  of  poisoning,  such 
as  neuralgia,  giddiness,  and  insensibility,  from 
inhaling  it ;  and  the  contact  of  aniline  colours 
with  the  skin  is  said  occasionally  to  produce  a 
peculiar  eruption. 

Annatto — This  article,  although  not  used 
as  food,  is  yet  added  to  several  articles  of 
consumption.     It   is  the   colouring  -  matter 
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iibuined  from  the  seeds  of  a  plant  named 
Biid  Ordlana,  and  which  forms  the  type  of 
the  imsll  natural  order  Bixinea,    Annatto  is 
chieflr  prepared  in  Brazil  and  Cayenne.    The 
nrfonriog-matter  is  situated  on  the  outside  of 
the  seeds,  which  are  enclosed  in  pods,  and  is 
of  two  kinds — an  orange-coloured,  strongly 
tioctorial  resin  called  bixin  (CjeHi^Oa),  as- 
wdsted  with  a  yellow  one   called  orellin. 
Bixin  is  freely  soluble  in  alcohol,  ether,  the 
nied  oils,  and  the  alkalies ;  when  in  solution 
Kr  an  alkali,  on  addition  of  an  acid,  it  falls  as 
an  orange  precipitate.    Upon  this  fact  is  based 
the  method  of  purifying  it.    The  commercial 
acnatto  is  dissolved  in  an  alkaline  liquid,  t.g., 
a  wlation  of  pearl-ash ;  dilute  sulphuric  acid 
is  added  to  neutralisation,  and  the  resulting 
precipitate  collected.      Genuine    commercial 
annatto  consists  of  28  per  cent,  of  ipesinous 
cokmring-matter,  and  20  per  cent,  of  extrac- 
tive matter. 

Characttn,  Aficrotcopical  and  Chemical. — 
When  annatto  is  examined  by  the  microscope, 
the  outer  red  portion  presents  an  almost 
homogeneous  appearance,  and  the  surface  of 
the  seed  proper  consists  of  narrow  or  elongated 
cells  or  fibres  vertically  disposed,  while  the 
inner  white  portion  consists  of  cells  filled  with 
starch  corpuscles,  well  defined,  of  medium  size, 
and  resembling  in  the  elongated  and  stellate 
hilnm  the  starch  granules  of  the  pea  and  bean. 

When  the  snnatto  is  manufactured,  and  an 
nn3<lalterate<l  sample  is  examined,  but  little 
stmctore  is  met  with.  Portions  of  the  outer 
cells  may  be  seen ;  and  in  those  specimens, 
which  in  the  course  of  their  preparation  have 
not  been  subjected  to  the  action  of  boiling 
water,  s  few  Ktarch  granules  may  be  noticed. 

Dyers,  soapmakers,  and  painters  use  an- 
natto. The  two  former  frequently  purchase 
it  in  the  state  in  which  it  is  imiK>rtcd,  adding 
the  alkali  as  a  solvent  when  they  use  it.  In 
these  casirs  it  does  not  i>aj<s  through  the  so- 
called  English  manufacturer's  hands  at  alL 

Since  annatto,  when  manufactured,  presents 
so  few  evidences  of  structure,  by  means  of  the 
microioope  we  can  easily  detect  the  presence 
of  most  foreign  regetable  substances,  such  as 
tumeric  powder,  the  starch  of  wheat,  rye, 
harley,  and  sago  flours.  The  salt  and  alkali 
present  in  the  annatto  generally  greatly  alter 
the  appearance  of  the  turmeric.  Most  of  the 
CDlooring-nuitter  of  the  cells  is  discharged,  so 
that  the  starch  corpuscles  contained  within 
them  become  visible.  Loose  starch  granules 
of  turmeric  may  also  be  frequently  seen,  and 
m  consequence  of  the  action  of  the  alkali 
mach  enlarged.  The  mictx)scopic  characters 
of  tonneric  powder,  wheat,  rye,  barley,  and 
sigo  starch  will  be  found  fully  described 
under  their  respective  namesi 


Annatto  is  used  also  to  colour  milk,  butter, 
and  cheese. 

Dr.  John  found  the  pulp  surrounding  the 
fresh  seed  to  consist  of  28  parts  of  colouring 
resinous  matter,  26*5  of  vegetable  gluten,  20 
of  ligneous  fibre,  20  of  colouring  extractive 
matter,  4  formed  of  matters  analogous  to 
vegetable  extractive,  and  a  trace  of  spicy  and 
acid  matters.  The  colouring-matter  is  soluble 
in  alkalies  and  alcohol,  less  so  in  water. 

Annatto  is  adulterated  to  an  extraordinary 
extent,  and  this  adulteration  is  of  the  grossest 
possible  description.  In  fact,  there  is  scarcely 
an  article  we  are  acquainted  with  that  is  so 
largely  and  so  generally  tampered  with.  The 
substances  are  numerous,  some  organic,  others 
inorganic. 

The  organic  substances  used  are  turmeric^ 
rye,  harleyj  and  icheat  flours.  The  inortjanic 
ones  are  sulphate  of  linUy  carbonate  of  lime, 
tait,  alkali,  an  oily  substance  (probably  soap), 
red  ferruginous  earths,  mostly  Venetian  red, 
red-lead,  and  copper. 

'When  large  quantities  of  flour  and  lime 
are  used,  the  colour  of  the  annatto  is  so 
reduced  that  it  becomes  necessary  to  use  salt, 
alkalies,  and  the  red  earths  to  restore  it  to 
its  original  standard.  Salt  heightens  the 
intensity  of  vegetable  re<ls,  hence  its  use. 
Lead  is  probably  introduced  into  the  annatto 
through  the  Venetian  red  used.  Copper  is 
added  to  prevent  the  annatto  becoming  at- 
tacked by  fungi. 

The  extent  to  which  annatto  is  adulterated 
will  be  shown  by  the  following  fact.  On  ex- 
amination of  thirty-four  samples  of  annatto  of 
various  kinds,  as  imported  and  obtained  from 
English  manufacturers,  and  as  purchased  from 
dealers,  two  only  were  found  genuine.  As 
annatto  is  U8e<l  to  colour  different  articles  of 
diet,  when  adulterated  its  use  may  often  prove 
detrimental  to  health.  Accum,  Mitchell, 
Bemays,  Normandy,  and  Hassall  appear  to 
have  detected  in  cheese,  adulterated  with 
annatto,  sufficient  red-lead  to  cause  injurious 
effects  to  ensue  from  eating  it;  but  from 
recent  investigations,  it  would  seem  extremely 
doubtful  whether  red-lead  is  now  emj)loyed  to 
the  extent  they  state.  Annatto,  after  being 
kept  some  time,  becomes  attacked  by  maggots. 

In  order  to  estimate  the  commercial  value, 
and  detect  adulteration  in  a  sample,  the 
quickest  and  best  way  is  the  following : 
Weigh  accurately  a  gramme  in  a  small  plat- 
inum dish ;  dry  in  the  water-bath  for  a  couple 
of  hours,  then  weigh :  the  loss  is  the  water. 
Finely  powder  and  digest  it  for  some  hours 
in  alcohol;  then  boil,  filter,  and  treat  with 
successive  portions  of  alcohol,  until  all  the 
colouring-matter  is  dissolved ;  filter,  evaporate 
the  filtrate  down,  and  weigh:  the  result  is 
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the  resin.  The  insoluble  portion  will,  in  a 
good  commercial  specimen,  consist  of  woody 
matter,  extractive,  gluten,  &c.  For  the  ash, 
weigh  another  gramme  in  a  platinum  dbh; 
dry  for  a  short  time  over  the  water-bath ; 
then  powder  and  bum  until  it  ceases  to 
lose  weiglit.  It  is  prudent  to  fuse  a  little  on 
charcoal,  with  carbonate  of  sotla,  bt-foro  the 
blow-pijM?,  before  burning  it  in  a  platinum 
vessel,  as  there  mny  be  lead  in  the  annatto. 
The  ash  should  then  bo  submitted  to  the 
various  reagents  in  order  to  detect  lime, 
iron,  alumina,  &c  kc.  If  the  ash  is  not 
excessive,  and  the  resin  about  28  per  cent., 
it  is  a  fair  si)ecimen.  A  correct  determina- 
tion of  ash  and  resin  is  all  that  is  required  to 
definitely  pronounce  on  the  purity  or  im- 
purity of  the  sample. 

The  following  is  an  analysis  of  a  fair  com- 
mercial sample  by  the  author. 

No.  1.  The  sample  was  in  the  foi:m  of  a 

paste,  colour  deep  red,  odour  peculiar  but  not 

disagreeable : — 

Water 24  2 

Resinoas  colouring-matter 18*8 

Ash 22  6 

Starch  and  extractivo  matter 24  5 


100-0 


The  following  is  an  analysis  of  an  adulter- 

ate<l  specimen.    The  sample  was  in  a  hard 

cake  of  a  brown  colour,  with  the  maker  s  name 

stamped  upon  it,  and  marked  patent ;  texture 

hard  and  leathery,  odour  disagreeable  : — 

Water 13-4 

Resin llO 

Ash— consisting  of  iron,  chalk,  salt,)  ^.^ 

alumina,  silica ) 

Extractive  matter 27*3 


100  0 


Thus,  in  the  one  the  resin  was  28  per  cent., 
the  ash  22 ;  in  the  other  the  resin  was  only 
11  per  cent.,  the  ash  no  less  than  48. 

Antidote — In  medicine,  toxicology,  &c.,  a 
substance  administered  to  counteract  or  lessen 
the  effects  of  i>oison. 

The  principal  poisons,  with  their  antidotes, 
are  noticed  under  their  respective  heads. 
Antidotes  may  be  divided  into  direct  and  in- 
direct antidotes :  the  former  neutralising  or 
destroying  the  injurious  action  of  the  poison 
on  meeting  it  in  the  system  ;  the  latter  coun- 
teracting the  injurious  physiological  effects  of 
the  drug.  The  following  list  gives  the  most 
imiK>rtant  antidotes  to  the  chief  poisons : — 

Dirtct  Antidotes. 
Poimni.  Antlilnte*. 

Acids Magnesia,  chalk,  and  dilute  solu- 
tions of  alkaline  carbonates. 

Alkaloids  Finely-divided  animal  charcoal. 

Antimony Preparations  containing  tannin  in 

solution,  as  decoction  of  cinchona. 


Poi»>iis.  Antitlirf^*. 

Arsenic None.    Charcoal  maybe  given,  or 

magnesia,  or  bydrated  peroxiile 

of  iron 

Baryta  salts Soluble  sulphates. 

Chlorine Ammonia  magnesia. 

Cyanides  and  hv-  >  Solution  of  chlorine,  mlxc<l  oxidn 
drocyanic  acid  j     of  iron. 

Iodine Starch. 

]x>ad  salts Sulphate  of  soda,  or  magnesia. 

Mercurial  salts White  of  egg. 

Opium Animal  charcoal  absorbs  morphea, 

Ac. 

Phosphorus Oil  of  turpentine. 

Silver,  nitrate  or...Chlorides  of  alkalies. 

Zinc,  sulphate  of.. .Dilute   solution  of  carbonate  of 

soda. 

Belladonna ^^ 

Henbane /LI<1.  potassas. 

Stramonium J 

Strychnine Perhaps  monobromated  camphor. 

Antiseptic— An  epithet  applied  to  any- 
thing which  imi>ede8  or  arrests  putrefaction, 
e.ff.f  cold,  heat,  chlorine,  iodine,  sulphur,  car- 
bolic acid,  tar,  alum,  salt,  nitre,  alcohol, 
vinegar,  &c.    See  Disinfectants. 

AntOEOne— iS{>f  Ozone. 

Appeals— The  power  of  appeal  ii  amply 
provided  for  by  the  Sanitary  Acts. 

Any  person  on  whom  an  order  of  prohibi- 
tion, or  an  onler  requiring  the  execution  of 
structural  works,  is  made,  may  appeal  to 
Quarter  Sessions,  pending  which  decision  there 
is  no  liability  to  penalty,  nor  fhall  the  work 
or  proceedings  be  gone  on  with  (P.  H.,  s.  99). 

Any  person  feeling  himself  aggrieved  by  any 
rate  made  under  the  provisions  of  the  I*ublio 
Health  Act,  or  by  any  order,  conviction, 
judgment,  or  determination  of  any  matter 
done  by  any  court  of  summary  jurisdiction, 
in  cases  in  which  the  sum  or  |>enalty  adjudged 
exceeds  twenty  shillings,  may  appeal  to 
Quarter  Sessions. 

In  all  the  above  cases  the  following  con- 
ditions must  l>e  observed : — 

The  appeal  must  bo  made  to  the  next 
Quarter  Sessions,  holden  not  less  than  twenty- 
one  days  after  the  decision  of  the  authority 
or  court  from  which  the  aj^peal  is  made.  The 
appellant  must  give  notice  to  the  other  party 
and  to  the  court  or  authority  from  which  he 
appeals,  within  fourteen  days  after  the  cause 
of  appeal  has  arisen,  stating  his  intention  to 
appeal,  and  the  grounds  thereof. 

The  appellant  shall,  immediately  after  such 
notice,  enter  into  a  recognisance  before  a 
justice  of  the  peace,  with  two  sufficient 
sureties,  conditioned  personally  to  try  such 
appeal,  to  abide  the  judgment  of  the  court 
thereon,  and  to  pay  such  costs  as  may  be 
awarded  by  the  court,  or  give  such  other 
security  by  deposit  of  money  or  otherwise  as 
the  justice  may  allow. 

If  the  appellant  is  in  custody,  the  justice 
may,  if  he  think  fit,  release  him  on  giving 
similar  security. 
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In  appeals  against  rates,  the  court  has  the 
same  power  of  amending  or  quashing  a  rato 
of  assessment,  and  of  awarding  costs,  as  a 
court  of  Quarter  Sessions  has  in  appeals 
a^aiost  poor-rates,  and  the  costs  may  be  re- 
coTered  in  the  same  manner :  provided  that, 
notwithstanding  the  quashing  of  any  rate 
appealed  against,  all  moneys  charged  by  such 
r:ite  shall,  if  the  court  of  appeal  think  fit  so 
to  order,  be  leried  as  if  no  appeal  had  been 
made,  and  such  moneys,  when  paid,  shall  be 
taken  as  payment  on  account  of  the  next 
effective  rate  for  the  purposes  in  respect  of 
which  the  quashed  rate  was  made. 

In  the  case  of  other  appeals  the  court  of 
Appeal  may  adjourn  the  appeal,  and  on  the 
hearing  thereof  may  confirm,  reverse,  or 
modify  the  decision  of  the  court  of  summary 
juri^iction,  or  remit  the  matter  to  the  court 
of  summary  jurisdiction  with  the  opinion  of 
the  court  of  appeal  thereon,  or  make  such 
other  order  in  the  matter  as  the  court  thinks 
just.  The  court  of  apjieal  may  also  make 
such  order  as  to  costs  to  be  paid  by  either 
party  as  the  court  thinks  just. 

The  decision  of  the  court  of  appeal  shall  be 

binding  on   all  parties:   provided  that  the 

eourt  of  appeal  may,  if  snch  court  thinks  fit, 

in  the  case  of  an  appeal  against  the  decision 

of  a  court  of  summary  jurisdiction  under  the 

provisions   of  P.  H.   relating  to   nuisances, 

»ute  the  facts  specially  for  the  determination 

of  the  Court  of  Queen's  Bench,  in  which  case 

it  shall  be  lawful  to  remove  the  proceed- 

Inp.  by    writ    of    certiorari    or    otherwise 

into  the  Ck>urt  of   Queen^s  Bench  (P.  H., 

If  any  person  feel  himself  aggrieved  by  the 
d«ciuon  of  a  local  authority  in  respect  to  the 
lommary  recovery  of  expenses  or  in  the  de- 
cUring  of  ex|>enses  as  private  improvement 
expenses,  he  may,  on  giving  notice,  memo- 
riaJise  the  Local  Government  Board,  and  the 
order  the  Bourd  makes  is  binding  (P.  H., 
1268). 

An  owner  or  ratepayer  disputing  the  vali- 
ditj  of  a  vote  of  owners  and  ratepayers,  de- 
cluing  that  it  is  expedient  a  district  should 
be  made  a  local  government  district,  may 
appeal  within  six  weeks  from  the  declaration 
oi  the  decision  of  the  meeting  to  the  Local 
Government  Board,  who  may  make,  after 
local  inquiry,  such  order  as  is  necessary  (P. 
E,  t.  274). 

Apples— Natural  order  Pomctcece, 
Apples  are  of  small  nutritive  value,  contain* 
log  not  more  than  13  per  cent,  of  solid  matter, 
Aod  this  is  of  no  more  value  than  so  much  rice ; 
lot  they  have  an  agreeable  flavour,  and  are 
oaefnl  fcr  their  ajatiscorbatio  properties,  / 


Composition  of  Applet  (Fbesenius). 

Soluble  MaUer— 

Sugar 7-6S 

Free  acid  (reduced  to  equivalent  in  malic 

acid) 104 

Albuminous  substance      .        .  0*2*2 

Pectous  substances,  &c.  ...  2*7'^ 

Ash  0*44 

Intoluble  Matter — 

8eeds 0*38 

Skins 144 

Pectose lia 

[Ash  from  insoluble  matter  included  in 

%D€ig1Us  given] [0-t3] 

Water 85x4 

100-00 

Appointment  of  Inspectors  of  Nui- 
sances—/See  Inspectors  of  Nuisances. 

Appointment  of  Medical  Officers  of 
Health— 5€e  Medical  Officers  of  Health. 

Apricot  (PrunuB  Armeniaca) — This  fruit 
is  a  native  of  Armenia,  and  was  introduced 
into  England  in  the  time  of  Henry  the  Eighth. 
From  the  bitter  kernels  of  the  apricot,  eau  de 
noyaux  is  distilled. 

Composition  of  Apricots  (Fresenius). 
Soluble  Matter — 

Sugar 1140  2*786 

Free  acid  (reduced  to  equiva- 
lent of  malic  acUl)       .        .  0-898  1603 
Albuminous  substances  .  0-S32  0411    ; 
Pectous  substances         .        .  5-929  5  502 
Ash ......  0-820  0  I-J3 

Insoluble  Matter — 

^eds 4-300  3-415 

Skins.  4c 0  067  1-24.S    ' 

Pectose 0148  0'760 

[Ash  from  insoluble  matter 

included  in  weights  given]  .  [0071]  [0  06^] 

Water 84'i'66  83  652 

Arbitration— The  matters  directed  by 
the  Public  Health  Act,  1875,  to  be  settled  by 
arbitration  are — 

1.  Disputes  between  persons  and  the  local 
authority  in  regard  to  amount  of  compensation 
in  case  of  damage  done  by  the  local  authority 
by  reason  of  the  exercise  of  any  of  the  powers 
of  the  Act. 

2.  Terms  upon  which  water  companies  ought 
to  furnish  a  proper  and  sufficient  supply  of 
water  for  all  reasonable  purposes  for  which  it 
is  required. 

3.  "Whether  the  water  which  any  company 
is  able  and  willing  to  supply  is  proi)er  and 
sufficient  for  the  purposes  for  which  it  is 
required. 

4.  Whether  the  purposes  for  which  it  is  re- 
quired are  reasonable. 

5.  Disputes  between  local  authorities  as  to 
the  supply  of  water,  in  the  case  of  an  autho- 
rity supplying  water  to  a  neighbouring  district. 

6.  Disputes  as  to  the  amount  of  compensa- 
tion to  be  paid  by  an  urban  authority,  to  tlie 
owner  or  other  person  interested,  in  tlie  ca^e 
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of  hoiueB  or  buildings  which  have  been  put 
backward  or  forward  in  order  to  regulate  the 
line  of  buildings  in  the  street. 

7.  Disputes  as  to  whether  matters  or  things 
proposed  to  be  done,  injure  or  interfere  with 
canals,  rivers,  &c.    See  Canals. 

8.  Differences  of  opinion  with  respect  to  the 
efficiency  of  substituted  sewers,  and  with  re- 
gard to  the  consequences  resulting  from  inter- 
ferences with  water  rights. 

9.  Terms  on  which  sewers  may  be  used  by 
persons  outside  the  district. 

10.  Disputes  between  the  Universities  of  Ox- 
ford and  Cambridge,  and  the  urban  authority 
of  those  places  respectively,  as  to  the  propor- 
tion and  manner  in  which  they  shall  contribute 
towards  any  expenses  under  the  Act. 

11.  By  the  34  &  35  Vict.  c.  41,  s.  27,  differ- 
ences relating  to  the  supply  of  gas  may  bo 
settled  by  arbitration.  Amounts  under  £20 
may  be  settled  in  a  court  of  summary  juris- 
diction. The  court  may  invoke  the  advice 
of  a  competent  surveyor  (not  being  the  sur- 
veyor of  the  sanitary  authority),  and  make 
what  order  it  thinks  At  as  to  costs. 

All  questions  referred  to  arbitration  under 
the  Public  Health  Act,  when  the  amount  in 
dispute  is  less  than  £20,  may  at  the  option  of 
either  party  be  determined  before  a  court  of 
summary  jurisdiction,  which  court  may,  if  it 
thinks  lit,  rcc^uiro  the  aid  and  report  of  a  com- 
petent surveyor  on  works,  &c.,  in  dispute,  and 
the  court  may  determine  the  amount  of  costs 
incurred  in  that  behalf,  and  by  whom  they 
are  to  be  paid  (P.  II.,  s.  181). 

Arbitrators— The  word  "arbitrators,'' 
under  the  Public  Health  Act,  1875,  includes 
u  single  arbitrator;  and  the  words  "arbitra- 
tors" and  "arbitrator"  include  an  umpire. 
The  appointment  of  an  arbitrator  must  be 


made  under  the  common  seal  on  behalf  of  the 
local  authority,  and  on  behalf  of  any  other 
party  under  his  hand,  or  if  such  party  be  a 
corporation,  under  their  common  seal. 

There  are  certain  provisions  in  case  of  the 
death  of  an  arbitrator. 

The  time  for  making  an  award  must  not 
exceed  three  months. 

When  there  is  more  than  one  arbitrator, 
they  must  appoint  by  writing  under  their 
hands  an  umpire.  If  the  umpire  dies  i)onding 
the  arbitration,  another  must  be  apx>oiuted  in 
his  stead.  If  the  arbitrators  neglect  or  refuse 
to  appoint  an  umpire  within  seven  days  when 
requested  to  do  so,  the  Quarter  Sessions  may 
on  application  appoint  one. 

Before  any  arbitrator  or  umpire  can  enter 
upon  any  reference,  he  must  make  and  sub- 
scribe the  following  declaration  before  a  jus- 
tice of  the  peace  : — 

I,  A.  B.,  do  solemnly  and  sincerely  declare  that 
I  will  faithfully  and  honestly,  and  to  the  t>e3t  of  my 
skill  and  ability,  hear  and  determine  the  matters 
referred  to  me  under  the  Public  Ilealth  Act,  1875. 

This  declaration  is  to  be  annexed  to  the 
award  when  made,  and  any  arbitrator  or  um- 
pire wilfully  acting  contrary  to  it  is  guilty  of 
a  misdemeanour.  The  arbitrators  must  be 
unbiassed,  and  have  no  direct  personal  interest 
in  the  matter,  however  remote.  The  decision 
of  the  arbitrator  is  binding  (P.  H.,  s.  179-181). 

Areas,  Sanitary  — ^'cc  S.\xitary  Dis- 

TRICTH. 

Areometer — An  instrument  to  take  the 
specific  gravity  of  li(|uids.  It  is,  however, 
seldom  exactly  accurate,  and  there  ai'e  other 
methods  which  give  better  results.  In  this 
country,  the  word  is  principally  applied  to  the 
areometers  of  Baume,  which  are  in  general  use 
on  the  Continent,  and  are  fairly  accurate. 


Areometer  for  Liquids  Heavier  than  Water,  Pise-acide  or  Pdsc-sirop, 


specific 
Gravity. 


10000 
1006C 
10133 
1-0201 
1-0270 
1-0340 
10411 
1-0483 
1-055(5 

imm 

1-0704 
1-0780 
10857 
10935 
11014 

i-ioas 


Degrees. 

8pecific 
Gravity. 

16 

1-1176 

17 

11259 

18 

1-1343 

19 

1-1428 

20 

1-1515 

21 

1-1003 

22 

llOihJ 

23 

11783 

24 

1-1875 

25 

1-1968 

20 

1-2063 

27 

1-2100 

28 

1-2-258 

29 

1-2358 

30 

1-2459 

31 

1-2562 

Degrees. 


Specific 
G  ravity. 


Degrees. 


32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 


l-20<)7 
1-2773 
1-2881 
1-2902 
1-3103 
1-3217 
1-3:^33 
1-3451 
1-3571 
l-;^)94 
1-3818 
1-3945 
1-4074 
1-4206 
1-4339 


47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
01 


Specific 
Gravity. 

Degrees. 
02 

Specific 
Gravity. 

1-4476    1 

1-0889 

1-4615 

o:} 

1  -7079 

1-4758 

64 

1-7273 

1-4902 

65 

1-7471 

1-5051 

66 

1-7674 

1-5200 

67 

1-7882 

1-5353 

68 

1-8095 

1-5510 

69 

1-8:^3 

1-5671 

70 

l-a537 

1-5833 

71 

l-87rw 

1-6000 

72 

1-9000 

1-6170 

73 

1-9241 

1-6;M4 

74 

1-9487 

1-6522 

75 

1-9740 

1-6705 

76 

2-0000 
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CuisEsroxDciG  Specific  GRAvmEs  and  Degrees  of  Bauhi^s  Abeometeb  fob  Heavy  Liquids. 

From  the  Batavian  Pharmacopcsia. 


1 

Specific 
Gravity. 

Degrees. 

1 

Specific 
Gravity. 

1 

Degreei. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

0 

1000 

16 

1125 

32 

1286 

47 

1485 

62 

1758 

I 

1007 

17 

1134 

33 

1298 

48 

1501 

63 

1779 

0 

1014 

18 

1143 

34 

1309 

49 

1561 

64 

1801 

3 

1022 

19 

1152 

35 

1321 

50 

1532 

65 

1823 

4 

1029 

20 

1161 

36 

1334 

51 

1549 

66 

1847 

5 

1036 

21 

1171 

37 

1346 

52 

1566 

67 

1872 

6 

1044 

22 

1180 

38 

1359 

53 

1583 

68 

1897 

7 

1052 

23 

1190 

39 

1372 

54 

1601 

69 

1921 

:    8 

1060 

24 

1199 

40 

1384 

65 

1618 

70 

1946 

9 

1067 

25 

1210 

41 

1308 

56 

1637 

71 

1974 

10 

1075 

26 

1221 

42 

1412 

57 

1656 

72 

2000 

11 

1083 

27 

1231 

43 

1426 

58 

1676 

73 

2031 

12 

1091 

28 

1242     1 

44 

1440 

59 

1695 

74 

2059 

13 

1100 

29 

1252 

45 

1454 

60 

1715 

75 

2087 

14 

1108 

30 

1261 

46 

1470 

61 

1736 

76 

2116 

15 

1116 

31 

1275 

CORRESPONDINQ  DEGREES  OF  BaUM^'S  AREOMETERS  AND  REAL  SPECIFIC  GRAVITIES. 

Areometer  for  Liquids  lighter  than  Water  or  Pise-esprit.* 


Degrees.' 

1 

Specific 
Gravity.   , 

Degrees. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

;  Degrees. 
52 

Specific 
Gravity. 

10 

10000 

21 

0-9300 

'    32 

0-8690 

42 

0-8202 

0-7766 

11 

0-9932 

22 

0-9241 

33 

0-8639 

43 

0-8156 

53 

07725 

12 

0-9865 

23 

0-9183 

34 

0-8588 

44 

0-8111 

54 

07684 

13 

0-9799 

24 

0-9125 

35 

0-8538 

45 

0-8066 

55 

07643 

14 

0-9733 

25 

0-9068 

1    36 

0-8488 

46 

0-8022 

56 

07604 

15 

0-9G69    , 

26 

0-9012 

.    37 

0-8439 

47 

07978 

57 

0-7556 

16 

0-9605    ! 

27 

0-8957 

38 

0-8391 

48 

0-7935 

68 

0-7526 

17 

0*9542    ' 

28 

0-8902 

39 

0-8343 

49 

0-7892 

59 

0-7487 

18 

0-9480 

29 

0-8848 

40 

0-8295 

60 

0-7849 

60 

0-7449 

19 

0-942O 

i    30 

0-8795 

41 

0-8249 

51 

07807 

61 

0-7411 

20 

t 
1 

0-9359 

31 

0-8742 

*  These  instnunents  are  in  France  adjusted  at  15^  Gent.,  or  50°  Fahr. ;  those  in  England  at  60<'  Fahr. 


ArmcBUB  Bole—iS^  Bole. 

Army,  HygUne    cf—See   HTGiiNE, 

UlUTABT. 

Arraok— The  ordinary  arrack  is  a  spirit 
distilled  from  fermented  rice,  but  the  finer 
qailities  are  distilled  from  the  fermented 
juice  (toddy-palm  wine)  of  the  cocoanut-tree, 
l«Imyn-tree,  and  other  palms.  Batavian, 
Hadns,  and  China  arrack  are  the  three  vari- 
etiei  most  esteemed.  The  pariah  arrack  is 
generally  narcotic,  very  intoxicating,  and  un- 
wholesome. It  is  often  prepared  from  coarse 
jaggeiy,  spoilt  toddy,  refuse  rice,  &c.,  and 
rendered  more  intoxicating  by  the  addition  of 
Amp  ltavt$^  poppy  headSj  juice  of  stramonium, 
tnd  other  substances.  The  Hindoos,  Malays, 
kc,  take  arrack  largely.  Arrack,  like  other 
ipiriti,  is  colourleM,  or  nearly  so,  but  when 
kept  long  in  wood  it  gradually  acquires  a 


slight  tinge  similar  to  that  of  old  hollands. 
The  inferior  qualities  are  more  heating  and 
apt  to  disagree  with  the  stomach  than  the 
other  commercial  spirits.  It  is  used  in  this 
country  chiefly  to  make  punch.  See  Aloohol 
and  Alcohouo  Beverages. 

Arrowroot— 5^c  Starch. 

Arsenic,  or  Arsenioom,  was  known  in 
various  stages  of  combination  to  mankind 
before  the  Christian  era.  This  element  pre- 
sents many  analogies  with  phosphorus  and 
with  nitrogen,  and  several  French  writers 
consider  it  as  belonging  to  the  non-metallio 
elements,  notwithstanding  that  it  conducts 
electricity  with  facility,  and  possesses  a  high 
metallic  lustre.  It  generally  presents  itself 
as  an  alloy  with  some  other  metal,  especially 
with  iron,  or  with  cobalt,  nickel,  copper,  or 
tin.     Occasionally  it  is  found  in  its  native 
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state,  and  it  sometimes  occurs  united  with 
oxygen  and  certuin  metals,  constituting  arseni- 
ates  such  as  those  of  iron,  copper,  and  load. 
More  rarely  it  is  found  united  with  sulphur, 
either  as  the  red  sulphide  (AS3S3)  realgar,  or 
as  the  yellow  sesquisulphidc  (AsaSs)  known 
as  orpiment.  The  arsenic  of  commerce  is 
usually  prepared  from  misi^ickel  (FcAsS),  an 
arsenical  sulphide  of  iron  furnished  abundimtly 
by  Silesian  mines  ;  and  from  the  arsenides 
of  nickel  and  cobalt,  which  yield  arseuious 
sesquioxide  as  a  secondary  product  in  the  ordi- 
nary process  of  working  these  ores. 

Arsenic,  Effects  of, — Arsenical  vapour  or 
dust  diffused,  in  certain  arts,  through  the 
atmosphere,  seldom  fails  to  exercise  an  in- 
jurious influence  on  the  health.  Kecent  acci- 
dents observed  to  follow  the  employment  of 
arsenical  greens  in  the  manufacture  of  leaves 
and  artificial  flowers,  and  of  certain  fabrics, 
may  now  be  added  to  facts  formerly  ascer- 
taine<l  amongst  workmen  in  painted  paper. 

Dr.  Blandet,  in  a  memoir  on  '* Poisoning*' 
by  Schweinfurt  green,  showed  that  the  work- 
men employed  in  printing,  brushing,  and  glaz- 
ing the  paper  are  subject  to  a  kind  of  arsenical 
poisoning,  which  causes  an  <.t)dema  of  the 
scrotum,  preceded  by  swelling  of  the  face  and 
a  papulose  or  pustulous  eruption  on  the  skin. 
Similar  symptoms  have  beeu  noticed  from 
the  use  of  an  arsenicid  paste  in  the  manufac- 
ture of  jewellery. 

These  observations  have  been  questioned  by 
MM.  Guerard  and  Ghevallier.  They  conclude 
that  the  manufacturers  are  not  agree<l  upon  the 
influence  of  Schweinfurt  green  on  the  work- 
men, that  some  have  observed  the  symptoms, 
and  others  have  only  heard  of  them ;  that  ac- 
cording to  some,  the  injurious  consequences  are 
to  be  attributed  to  faulty  manufacture  of  the 
green ;  according  to  others,  to  differences  in  the 
constitution  of  the  workmen,  and  that  the 
effects  of  the  green  have  been  exaggerated. 
These  objections  have,  however,  now  been  dis- 
proved by  a  number  of  independent  observers 
who  corroborate  Dr.  Blandet,  e.g.,  MM 
Beaugraud,  Vemois,  and  Pietra-Santa,  more 
csi>ccially  in  the  case  of  artificial  flower- 
workers. 

In  France,  all  manufacturers  who,  even  in- 
voluntarily, are  the  cause  of  such  accidents, 
are  severely  corrected  by  the  law.  AVhy  it  is 
considered  of  so  much  importance  in  France 
may  be  readily  understooil,  if  the  number  of 
workpeople  employed  at  Paris  in  the  manu- 
facture of  artificial  flowers  be  considered  : 
they  amount  to  more  than  15,000,  a  quarter 
at  least  of  whom  are  employed  in  fabrics  in 
which  Schweinfurt  green  is  used,  and  a  great 
number  of  them  work  in  small,  ill-f  umished 
and  ill- ventilated  rooms. 


The  details  of  the  operations  are  thus  given 
by  Dr.  Vemois  : — 

These  greens  are  formed  either  from  arsenite  of 
copper  alone,  or  mixed  in  variable  proportions  with 
acetate  of  copper  (English  green).  Arsenical  greens 
are  employed  to  colour  different  herbs,  to  tint  the 
fabric  destined  to  prepare  the  leaves  of  artificial 
flowers,  or  they  are  painted  directly  on  the  leaves  or 
petals  of  flowers  worked  on  cloths  of  various  texture. 
For  these  various  uses  they  buy  the  Schweinfurt  or 
the  English  green  {vert  AnglnU),  cither  in  powder 
or  in  aqueous  solution,  and  add  to  it,  according  to 
the  effect  desired,  a  certain  quantity  of  Flanders 
glue,  starch,  gum,  honey,  or  turpentine.  Sometimes 
it  is  applied  in  the  dry  state,  in  order  to  sprinkle  It 
over  the  things  already  coloured  by  the  arsenical 
green.  They  frequently  also,  in  order  to  modify  the 
colour,  mix  with  it  a  certain  quantity  of  chromate  of 
lead  or  picric  acid. 

ITie  preparation  of  herbt  is  carrieil  on  as  follows  : 
The  workman  plunges  into  a  shallow  vessel,  contain- 
ing a  sufficiently  liquid  solution  of  Schweinfurt  green, 
one  or  several  stalks  of  natural  plants,  perfectly 
dried,  and  agitates  them  quickly,  seizing  them  by 
their  roots  by  a  pair  of  forceps.  This  is  the  steeping. 
This  operation  stains  the  fingers,  the  arms,  the  per- 
son, and  tlie  clothes  of  the  workman,  and  the  sur- 
rounding objects  arc  covered  with  traces  of  this  kind 
of  paint.  The  plants  thus  prepared  are  hung  on  a 
line,  and  there  allowed  to  dry  for  thirty-four  or  forty- 
eight  hours.  At  the  end  of  that,  all  the  stalks  are 
gathered  and  formed  into  bundles,  which  are  used 
finally  for  bouquets.  Often  enough,  to  satisfy  some 
freak  of  fashion,  they  are  sprinkled  with  powdered 
arsenite  of  copper.  This  Is  the  powdering.  The 
bouquet-work  constitutes  one  of  the  principal  dan- 
gers ;  for  the  colouring-m^ter  not  having  been  fixed 
by  any  mordant,  detaches  itself  in  the  form  of  a 
fine  dust,  which  penetrates  the  skin  of  the  hands, 
and  which  the  workman  breathes  constantly.  This 
danger  is  still  more  increased  when  he  handles  the 
bouquets  covered  with  arsenical  powder.  At  other 
times,  however,  in  the  manufacture  of  the  plants,  the 
Schweinfurt  green  is  diluted  with  a  sufficient  quan- 
tity of  turpentine.  In  this  way  the  colour  takes  a 
smooth  appearance,  not  altered  by  contact  with 
water,  and  does  not  escape  immediately  in  the  form 
of  powder  by  gentle  handling ;  but  when  it  is 
thoroughly  dry  it  falls  to  the  ground  in  little  flakes, 
and  may  again  rise  in  the  air  with  ordinary  dust. 
Thus  the  danger  is  modified,  a  little  retarded,  but 
always  exists.  There  are  then  in  this  specialty  of 
the  florist  tlie  operations  of  steeping,  drying,  pow- 
dering, and  arranging  the  flowers  for  bouquets, 
which,  in  their  detail,  place  the  workman  or  the 
purchaser  under  the  more  or  less  direct,  and  more  or 
less  active,  influence  of  arsenical  salt.  This  parti- 
cular industry  is  exercised  under  conditions  which 
render  it  still  more  injurious ;  for  it  is  freely  prac- 
tised by  a  number  of  poor  workpeople,  by  house- 
holds living  in  one  or  two  rooms,  ill- ventilated,  ill- 
lighted,  and  which  they  never  sweep,  and  of  which  the 
floor,  like  the  furniture,  and  like  the  clothing  of  the 
workpeople,  is  continually  impregnated  by  pigment, 
and  covered  with  arsenical  dust.  The  preparers  of 
the  cloth  destined  for  the  manufacture  of  the  artifi- 
cial leaves  by  the  aid  of  arsenical  greens,  comprehend 
the  portion  of  the  work  most  exposed  to  deleterious 
action.  They  use  arsenite  of  copper  alone,  mixed  prin- 
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dpaUj  vith  starch,  and  in  rare  instances  associated 
-with  acetate  of  copper  in  rariable  proportions.    Some 
vae  mUtt,  a  mixture  of  picric  acid  and  of  greenish 
indigo,   in  vUeh  they  steep  their  staflb.     Other 
DAuafactorers  use  fabrics  prepared  with  hot  solu- 
tions bj  ordinaxy  d jers.     According  to  the  hue  which 
thv  Schveinfort  dyer  wishes  to  obtain,  the  worlunan 
cosuaences  by  giving  the  stuff  a  yellow  shade,  by 
plun^n;  it  into  a  solution  of  picric  acid  and  pure 
mlcobol.      He  squeezes  it  between  his  fingers,   in 
order  to  completely  impregnate  it,  and  dries  it.     It 
ii  this  preliminary  operation  which  stains  the  work- 
nan's  fingers  yellow.    Frequently  the  latter  mixes 
the  picric  acid  by  grinding  it  with  the  Schweinfhrt 
pv«n,  and  applies  this  paste  immediately  to  the 
fiiiric.     The    paste  is  prepared   by  kneading  the 
Scliveinfurt  green,  already  treated  with  water,  with 
t  s<L4nuon  of  starch,  thick  enough,  yet  sufficiently 
I'.quid  10  be  easily  spread  on  the  cloth.    During  this 
working  ap  the  paste,  the  fingers,  arms,  and  hands 
of  Uie  workman  are  corered  with  arsenical  solution. 
ThL»  being  ready,  the  workman  lays  out  his  stuff, 
distributes  the  paste  over  it,  then  beats  it  between 
kb  hands,  in  order  to  make  the  colouring-matter 
thoroughly  penetrate  the  doth.      The  longer  it  is 
bcsteo,  the  better  is  the  quality  of  the  article.    Dur- 
ii:^  this  c^ieration  the  skin  of  the  hands  and  arms  is 
completely  impregnated  with  the  solution.    Some- 
times the  cloth,  baring  been  touched  here  and  there 
vith  arsenical  paste,  is  attached  to  a  hook  in  the 
vsU,sod  twisted  different  ways— wrung,  as  it  were. 
1q  this  way  a  very  uniform  colouring  is  obtained. 
This  process  is  as  bad  to  the  workman  as  the  former. 
U»tlj.  a  process,  which  is  generally  practised,  consists 
in  placing  the  fkbric,  stained  or  not  with  picric  acid, 
OS  a  wooden  table,  and  distributing  on  both  sides  the 
usenleal  preparation  with  a  brush,  and  then  beating 
the  ttuff  with  a  thick  rubber.    In  this  way  the  hands 
andumsof  the  workman  are  much  less  exposed  to  the 
I«»te  than  in  the  preceding  processes.    After  the 
Irashing  and   beating   of    the    fabric,  comes   the 
drriDg.  and  this  is  the  operation  to  which  I  wish 
to  call  attention.    Once  Impregnated  with  the  green 
c<*loar  by  whaterer  process,  the  pieces,  in  squares  of 
hbOQt  1  metre  60  cent.,  are  hung  on  wooden  frames 
loniihed  with  teeth,  on  which  the  borders  of  the 
ckih  are  transfixed.    During  this  simple  operation, 
the  workmen  stain   themselves  much.    When  the 
itsb  are  detached  from  the  squares,  they  are  folded ; 
and  from  erery  crease  falls  a  fine  dust,  which  may 
then  be  carried  into  the  mucous  membranes.    These 
workmen,  then,  are  liable  to  all  the  accidents  of  the 
BaoofiKtuiers  of  flowers,  especially  in  the  operations 
of  kneading  the  paste,  or  during  the  beating,  brush- 
ing, drying,  and  folding  of  the  cloths.    From  the 
hands  of  the  fabricator  the  fabrics  are  very  often 
iaacdiately  consigned   to   the   manufacturers   of 
artifldal  flowers,  who  press  them,  flgure  them  (that 
ii  to  my,  make  the  nerves),  and  arm  them  with  a 
wilt,  and  mount  them  with  flowers.    It  may  be  at 
once  onderstood  bow  much  all  the  manipulations 
I  hare  Just  mentioned  are  liable  to  develop  the 
arsnical  dust.    The  paste  has  not  been  fixed  on  the 
Mil  by  any  mordant ;  the  starch  with  which  it  is 
mixed  has  given  it  a  very  brittle  consistence,  and 
hat  predisposed  it  to  be  easily  detached  fh)m  the 
doth.   The  stamping  is  effected  by  putting  a  certain 
Domber  of  folded  pieces  one  abore  the  other,  and 
"iVwittiing  them  to  the  pressure  of  a  stamping  in- 


strument.   Repeated  blows  of  this  instrument  de- 
tach the  paste  in  scales,  and  cover  with  du.«t  the 
fingers  and  person  of  the  workman.      A  series  of 
small  packets  are  taken  firom  the  stamping-press, 
which  contain,  strongly  pressed  together,  from  twelve 
to  twenty-four  leaves.    They  are  passed  on  to  another 
workman  who  is  charged  with  the  folding.     This 
operation  is  performed  by  holding  the  little  bundle 
of  leaves  between  the  thumb  and  index-finger  of  tho 
left  hand.    The  thumb  of  the  right  hand  presses  the 
edges  quickly  and  sharply  so  as  to  separate  leaves 
one  from  another,  as  you  separate  tho  leaves  of  a 
book  recently  bound.     During  this  process  still  more 
dust  escapes.    Then  comes  the  figuring,  which,  by 
reason  of  successive   blows  applied  to  each   leaf, 
covers  the  body  of  the  operator  with  the  same  pul- 
verulent material.    Fixing  a  wire  to  the  leaves  at 
their  lowest  part  by  the  aid  of  gum  follows  that  oper- 
ation.     Then  the  leaves  are  arranged  together  in 
dozens,  and  passed  to  the  bouquet  manufacturers, 
who  mount  them.     From  thence  they  go    to    the 
milliners,  who  adapt  them  to  different  articles   of 
dress,  and  sell  them  to  the  public.     Through  all  this 
series  of  transformations  there  is  the  same  manipu- 
lations, the  same  production  of  dust,  the  same  action 
on  the  skin  and  mucous   membranes,   only  in  a 
decreasing  degree,  from  the  first  preparer  to  the 
milliner.     There  is,  however,  a  process  of  preparing 
the  cloth  which  diminishes  notably  the  severity  and 
frequency  of  the  evils  of  the  Schweinfurt  green.    It 
is  that  which  immediately  after  the  drying  of  the 
stuffs  submits  them  at  once  to  the  "  Calendrage." 
This  operation  causes  the  arsenical  paste  to  penetrate 
mechanically  into  the  fibres  of  the  stuff,  and  gives 
it  a  smooth  and  glazed  aspect  which  only  permits 
imperfectly  the  production  of  the  arsenical  dust. 
This  process  renders  the  successive  workings  of  this 
cloth  less  injurious,  but  it  would  be  an  error  to  con- 
sider it  as  inoffensive.    During  the  action  of  the 
press,  and  especially  during   the   separating   and 
figuring  of  tho  flowers,  a  notable  quantity  of  the 
toxic  dust  is  still  produced.     However  well  prepared 
the  fabric  may  be,  you  have  only  to  tear  it  to  detach 
the  coating  under  the  form  of  a  i>alpable  powder. 
It  is  only  necessary  to  add  that  the  waxing  of  the 
leaves,  after  they  have  been  separated  and  figured, 
and  before  ]^utting  them  into  bDuquets,  constitutes 
a  protecting  envelope   against   the  effects  of  the 
powdered  coating  for  workmen  who  then  handle 
them,  as  well  as  for  women  who  wear  them;  but 
this  film   of   wax    is  only  applied,  comparatively 
speaking,  to  a  small  number  of  leaves,  for  it  alters 
the  green  and  vivacity  of  its  colour. 

The  poisonous  symptoms  of  arsenic  pro- 
duced by  these  different  trades,  &o.,  are 
loss  of  appetite,  pain  in  the  pnecordia,  dis- 
turbance of  the  bowels,  constant  headache, 
and  a  distressing  oppression.  Tlie  muscular 
force,  especially  of  the  extremities,  is  much 
weakened.  This  is  a  very  constant  and 
characteristic  sign.  Actual  paralysis  may 
indeed  occur,  and  persist  long  after  the  indi- 
vidual has  ceased  to  be  exposed  to  the  arseni- 
cal poisoning.  The  eyelids  are  red  and 
irritable,  and  vesicular  and  pustular  erup- 
tions appear  in  several  parts  of  the  body.  It 
is  especially  on  the  face,  forehead,  scrotum, 
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chest,  arms  and  hands,  where  the  dust  pene- 
trates either  directly  or  indirectly,  that 
pustules  occur,  which  a  superficial  examina- 
tion might  confound  with  syphilitic  erup- 
tions. 

In  the  preparing  of  the  stuffs,  in  the  process 
of  drying.  Dr.  Vemoii  says :  — 

A  new  condition,  and  serious  results  appear. 
The  multiplicity  of  sharp  points  fixed  in  the  wooden 
squares  inevitably  pricks  and  scratches  the  skin  of  the 
workmen.  An  inoculation  of  the  arsenical  salt 
immediately  takes  place,  as  if  it  had  been  practised 
experimentally.  The  skin  Irritates  and  inflames,  a 
vesicle  first,  then  a  large  pustule  covers  the  orifice 
of  the  prick,  and  undergoes  all  the  stages  of  inflam- 
mation, which  produces  suppuration  and  often  gan- 
grene, below  which  a  deep  and  painful  ulceration  is 
developed— all  the  more  tedious  to  heal,  as  the  in- 
oculation is  renewed  from  day  to  day.  The  action 
of  picric  acid,  mixed  with  the  paste,  can  only  aug- 
ment and  aggravate  the  irritation  of  the  wounds. 
If  the  ulcerations  are  numerous,  the  workman  may 
absorb  the  arsenious  acid,  and  be  liable  to  serious 
results.  I  have  seen  a  certain  number  of  workmen 
with  glandular  enlargements  under  the  armpits,  and 
the  hands  in  such  a  state  that  they  were  obliged  to 
come  to  the  hospital,  where  they  were  only  cured 
after  one  or  several  months  of  treatment.  The 
aspect  of  the  hand  was  then  characteristic ;  to  the 
greenish-yellow  tint  of  all  the  skin,  and  especially 
of  the  palmar  aspect  of  the  hands,  to  the  greenish 
crust  under  the  nails,  was  nearly  always  added  a 
yellow  colour  of  the  nails,  produced  by  the  repeated 
contact  with  picric  acid.  When  we  add  a  generally 
difHised  erythema,  then  a  series  of  black  points,  or 
of  inflamed  pustules,  and  sometimes  a  whitlow,  we 
shall  have  a  faithful  representation  of  the  evils 
which  most  frequently  present  themselves  in  the 
preparers  of  stuffs  for  artificial  fiowers  tinted  with 
Schweinfurt  green. 

Among  the  endeavours  made  to  make  this 
branch  of  industry  more  healthy,  should  bo 
noticed,  on  the  one  hand,  the  satin-making 
machine  of  M.  Ebert ;  on  the  other,  tlie  attempt 
to  substitute  chrome  for  Schweinfurt  green, 
and  the  ingenious  process  of  directly  incor- 
porating the  arsenical  colouring-matter  with 
a  special  collodion  inyented  by  M.  B^rard- 
Zcnzelin. 

The  following  cases  will  well  illustrate  the 
foregoing  remarks  :  In  the  month  of  Decem- 
ber 1872,  Dr.  Isambert  had  under  his  charge, 
at  5^.  AntoinCj  a  patient  suffering  from  arseni- 
cal intoxication,  through  external  absorption. 
The  man  had  been  handling  cakes  of  Schwein- 
furt green,  and  reducing  them  to  powder. 
Four  days  after,  an  eruption  broke  out  on  the 
face  and  scrotum.  In  this  latter  situation  the 
eruption  was  followed  by  an  eschar.  Two 
months  later,  intense  pain  (nocturnal  espe- 
cially) supervened  along  the  limbs  and  in  the 
joints.  At  the  same  time  disorders  of  mobility 
and  sensibility  appeared  in  the  limbs,  espe- 
cially the  lower  ones,  which  now  presented 


veritablo  paralysis.  Dr.  Isambert  states  that 
these  symptoms  are  due  to  the  local  pene- 
trating action  of  arsenic— symptoms  due  to 
its  exit  or  elimination  being  especially  marked 
on  the  mucous  membrane. 

In  these  oases  of  poisoning,  through  exter- 
nal absorption,  symptoms  of  internal  poison- 
ing are  exceedingly  rare. 

A  case  is  recorded  by  Dr.  Wintrebert  of  Lille, 
in  the  "  Bulletin  Medical  du  Nord,"  of  arseni- 
cal ulcerations  of  the  arms.  The  lesions  were 
brought  on  by  the  local  use  of  a  green  paper 
(intended  for  bills),  and  which  had  been  dyed 
with  arsenite  of  copper.  They  disappeared 
on  the  patient  ceasing  to  use  the  paper. 

Notwithstanding  that  so  much  has  been 
said  against  green  papers,  they  are  far  from 
uncommon ;  and,  strange  to  say,  the  most  dan- 
gerous of  these— those  covered  with  a  thick, 
unvarnished,  loosely  coherent  layerof  Scheele^s 
green— are  most  frequently  met  with  in  our 
nurseries.  The  beds,  too,  are  frequently  placed 
next  the  wall,  and  the  attrition  of  the  bed- 
clothes easily  removes  portions  of  the  poison- 
ous colouring-matter.  The  fine  cupro-arsenical 
dust,  which  thus  becomes  diffused  through 
the  air,  occasionally  produces  in  children 
symptoms  resembling  those  of  violent  catarrh. 
Some  of  the  paper  described  has  been  found 
to  contain  nearly  18  grains  of  arsenious  acid  in 
a  square  foot. 

Some  little  time  since,  lilr.  T.  Bolas  of  the 
Charing  Cross  Hospital  examined  a  sample  of 
wall-paper  containing  27*53  grains  of  arsen- 
ious acid  in  the  square  foot,  and  in  this  case 
the  poison  was  so  loosely  fixed  that  very  , 
slight  friction  sufiSced  to  detach  a  portion  and 
diffuse  it  through  the  air.  In  Prussia  the  use 
of  arsenical  pigments  is  interdicted  unless  the 
colouring-matter  is  properly  fixed  or  pro- 
tected from  accidental  removal,  and  it  most 
certainly  appears  desirable  that  some  such 
regulation  should  come  into  force  here.  It  is 
not  generally  known  that  arsenic  is  also  occa- 
sionally found  in  the  white  or  cream-coloured 
enamel  papers  so  frequently  used  in  drawing- 
rooms,  and  in  drab  papers  tinted  with  native 
ochre. 

A  curious  case,  illustrating  the  effect  of 
arsenical  wall-papers,  is  related  by  Dr.  D.  B. 
Dalzell  of  Malvern.  He  was  attending  a  lady 
who  was  attacked  by  scaiiet  fever;  during  her 
illness  her  husband  occupied  a  small  bedroom. 
The  very  first  night,  while  sleeping  in  it,  he 
experienced  much  discomfort,  his  sleep  being 
unrefreshing,  and  disturbed  by  frightful 
dreams ;  and  he  rose  in  the  morning  languid 
and  weak,  with  much  nausea  and  dull  head-- 
ache.  Towards  the  evening  the  symptoms 
considerably  abated.  The  second  night,  and 
day  following,  there  was  a  repetition  of  the 
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•ame  gjmptoms.  He  now  changed  his  room, 
and  from  that  hour  hig  Bymptoms  steadily  and 
gradually  disappeared.  A  servant  next  occu- 
pied the  chamber,  and  immediately  became 
affected  in  the  same  way  as  her  master.  On 
examination  being  made  by  Dr.  Dalxell,  he 
found  that  the  wall-paper  contained  a  large 
quantity  of  anenic,  which  was,  no  doubt,  the 
cause  of  the  mysterious  visitation  on  the 
sleepers. 

It   has  recently  been  shown  by  Professor 
Fleck  (Zeitsch.  fiLr  Biologic,  bd.  viii  p.  445, 
1S72)  that  the  anenious  add  in  the  Schwein- 
furt  green,  when  in  contact  with   moist  or- 
ganic substances,  and  especially  starch  sizing, 
forms  arseniuretted  hydrogen,  which  diffuses 
in  the  room,  and  is,  no  doubt,  the  cause  of  some 
of  the  cases  of  anenical  poiK>ning  from  green 
paper*.*    Arsenic  is  also  used  to  give  that 
bright  green  often  seen  in  coloured  sweets. 
During  the  Christmas  of  1873,  a  large  cake,  in 
which  was  imbedded  a  green  card  labelled, 
^'For  the  baimies,"  was  seized  in  a  baker's 
shop  at  Greenock.     The  card  w<u  coated  with 
tuffarj  and  on  being  submitted  to  analysis, 
was  found  to  contain  7*04  grains  of  arsenious 
add !     We  find  arsenic  in  green  wax  candles 
and  green  tapers.      Mr.  T.   Bolas  of   Char- 
ing Cross  Hospital  having  noticed  the  arsen- 
ical odour  which  wss  present  during  the  bum- 
iog  of  green  wax  tapers,  Christmas  candles, 
and  similar  artidea,  was  induced  to  examine 
several  samples,  with  the  following  results : 
Of  thirteen  samples,  one  only  contained  ar- 
senic, the  majority  being  coloured  with  ver- 
digris, and  two  samples   were    tinted   with 
altramarine  green.    The  arsenical  tapers  were 
sf  the  kind  usually  employed  in  houses  for 
bghting  gas;  and  one  taper,  weighing  17*69 
grains,  was  found  to  contain  01276  grains  of 
menious  acid.     When  we  consider  how  ex- 
tiemely  sensitive   some   people   are  to  the 
idioo  of  this  poison,  especiaUy  when  it  enters 
the  system  through  the  respiratory  organs,  it 
viU  be  suffidently  apparent  that  it  U  highly 
reprehensible  to  use  a  volatile  poison   like 
tfvenic,  even  though  the  amount  employed 
osy  be  small,  for  colouring  tapers  or  other 
■Bjlar  artides  intended  for  burning  in  houses. 
1  Ckristmas  tree  brilliantly  illuminated  with 


*  Tbsk  sn«nie  Is  actaally  present  in  the  air  of 
nmu  papered  with  arMnical  papers  has  been  lately 
inwmrtrated  by  experiment : — 

*'HaBberr  drew  by  means  of  aspirators  the  air  of 
arioa,  the  walla  of  which  were  papered  with  a  very 
oU  4rf  green  paper,  through  Tarioos  tubes  oontain- 
areottOD  wool  and  tilrer  nitrate.  On  examination 
Kwcely  any  solid  particles  could  be  discovered. 
Ae  eoctoo  wool  was  fused  with  sodium  nitrate  and 
evbooate,  and  gave  a  little  ferric-oxide  and  a  trace 
«( ancaic,  hot  the  solution  of  nitrate  of  silver  gave 
MM  evidences  of  anenic  as  well  as  of  sulphide 
MiaTcr."-<PlianB.  J.,  Trans.  [8J,  iv.  81-«3.) 


arsenical  candles  may  be  taken  as  an  extreme 
instance  of  the  danger  likely  to  arise  from 
this  source.     Vinegar  not  unfrequently  pre- 
sents traces  of  arsenic,  this  being  introduced 
through  the  sulphuric  acid  used  largely  in 
the  sophistication  of  the  vinegar.  Mr.  Scanlan, 
in  his  evidence  before  the  Parliamentary  com- 
mittee, says :  "  You  get  arsenic  in  oil  of  vitriol 
to  a  great  extent.     This  arises  from  the  em- 
ployment of  pyrites  instead  of  sulphur.    Oil 
of  vitriol  is  made  in  large  quantities  by  alkali- 
makers,  and  when  the  price  of  sulphur  is  high, 
they  use  pyrites  instead ;  and  pyrites  almost 
invariably  contains  arsenic.    Irish  pyrites  con- 
tains a  good  deal ;  but  I  have  understood  that 
Cornish  pyrites  contains  still  more.      Some 
few  years  ago,  I  found  an  enormous  quantity 
in  sulphuric  acid  here  in  London.    It  finds  its 
way  into  muriatic  acid  made  from  that  sul- 
phuric acid,  or  in  the  manufacture  of  which 
that  sulphuric  acid  is  employed ;  and  hence  it 
may  be  very  mischievous.    A  mixture  of  muri- 
atic acid  and  soda  has  been  used  in  bread, 
and  I  have  seen  muriatic  acid  containing  a 
veiy  fearful  quantity  of  arsenic." 

For  the  washing  of  sheep  an  arsenical  com- 
position is  employed.  At  Lincoln,  in  April 
1872,  a  piece  of  this  fell  upon  the  floor,  and 
was  eaten  by  a  child,  who  shortly  afterwards 
died« 

Arsenic  is  adulterated  with  gypsum  and 
chalk ;  these  can  readily  be  detected  by  not 
subliniing  with  heat. 

Tests  for  Purity.— It  is  entirely  volatilised 
by  a  heat  of  400®.  Four  grains  dissolved  in 
boiling  water  with  eight  grains  of  bicarbonate 
of  soda,  discharge  the  colour  of  808  grain- 
measures  of  a  volumetric  solution  of  iodine, 
containing  127  grains  of  iodine  in  a  1000 
grain  -  measures.  This  decolorisation  is  ef- 
fected by  the  conversion  of  the  iodine  into 
hydriodic  acid.  The  change  may  be  repre- 
sented by  the  formula:  AsgOs  +  2H,0+4I=s 
AS9OS+4HI,  four  equivalents  of  iodine  cor- 
responding to  one  equivalent  of  arsenious  acid. 
The  hydrated  peroxide  of  iron  is  the  antidote 
generally  used  in  an  overdue  of  arsenic. 

The  following  are  the  principal  tests  for 
arsenic:  A  few  drops  of  a  neutral  solution 
of  anmionia  nitrate  of  silver  added  to  a  solu- 
tion of  arsenical  sublimate  above  mentioned, 
produce  a  lemon-yellow  precipitate  of  arsenite 
of  silver,  which  is  soluble  in  aq.  amiiumi(B, 

Ammonia  sulphate  of  copper  produces  an 
apple-green  precipitate  of  arsenite  of  copper, 
known  as  Scheele's  green,  so  extensively  used 
for  making  green-coloured  paper,  sugar  orna- 
ments, &o.  To  test  the  presence  of  arsenic  in 
green  wall-papers,  immerse  a  piece  in  a  dish 
containing  a  little  ammonia  -  water ;  after 
standing  some  few  minutes,  poor  off  the  bluQ 
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liquid  into  a  test-glass,  and  throw  in  a  crystal 
of  nitrate  of  silver^  when  a  yellow  precipitate 
of  arsenite  of  silver  forms  at  the  bottom.    The 
quantity  of  arsenite  of  copper  contained  in  a 
given  nze  of  the  paper  may  easily  be  ascer- 
tained by  digestion  in  weak  ammonia-wcUert 
and  evaporation  to  dryness  over  a  water  bath, 
the  resulting  green  powder  being  equal  to 
60  per  cent,  of  arsenic.    Or  it  may  bo  detected 
by  Reinsch*8  method.    A  strip  of  clean  copper 
foil,  ^  in.  wide,  and  }  in.  long,  is   boiled 
in  a   test-tube  with  about  one  drachm  of 
diluted  hydrochloric  add,  and  if  at  the  end  of 
three  minutes  the  copper  retains  its  colour, 
the  acid  may  be  considered  free  from  arsenic. 
About  a  square  inch  of  the  paper  is  now  in- 
troduced, and  the  boiling  is  continued  for 
about  five  minutes.    If  arsenic  is  present,  the 
copper  loses  its  lustre,  and  becomes  covered 
with  a  dark  crust  of  arsenic ;  but  the  darken- 
ing of  the  metal  must  not  be  considered  as  a 
conclusive  proof  of  the  presence  of  arsenic,  as 
papers  frequently  conl^n   ultramarine  blue 
or  green ;  and  this,  when  treated  with  an  acid, 
yields  sulphuretted  hydrogen,  which  acting 
on  the  copper  produces  a  dark  film  of  copper 
sulphide  on  its  surface.    After  having  been 
washed,  and  dried  with  blotting-paper,  the 
darkened  slip  of  copper  is  heated  to  low  red- 
ness in  a  narrow  glass  tube  about  three  inches 
long.    If  the  dark  colour  was  produced  by 
arsenic,  a   sublimate,  consisting   of  minute 
shining  octahedrons,  will  deposit  itself  in  the 
cold  part  of  the  tube.    A  lens  is  often  neces- 
sary to  render  the  crystals  visible.    In  testing 
for  arsenic  in  the  stomach,  should  sulphide 
of  arsenic  be  present,  Reinsch's  test  (that  of 
boiling  copper  foil  or  wire  with  acid  in  the 
suspected  liquid)— since  the  sulphide  is  in- 
soluble in  hydrochloric  acid — ^would  fail  to 
detect  the  insoluble  portion. 

White  arsenic  is  more  commonly  the  poison 
used,  but  there  have  been  cases  known  in 
which  the  sulphurets  of  arsenic  (such  as  the 
yellow  or  orpiment,  and  the  red  or  realgar) 
have  been  taken,  for  they  are  extensively  used 
in  some  workshops  for  fireworks.  Tlien  again, 
where  a  corpse  has  been  long  buried,  and  is 
disinterred  for  examination,  the  white  arsenic 
taken  by  the  deceased  has  become,  by  the 
putrefaction  of  the  body,  changed  into  yellow 
sulphuret.  In  all  these  cases  the  use  of  hy- 
drochloric acid  as  a  solvent,  and  Reinsch's  pro- 
cess as  the  precipitant,  cannot  apply,  as  the 
arsenic  is  liable  to  be  overlooked,  for  the 
yellow  sulphide  is  insoluble  in  hydrochloric 
acid,  but  dissolves  readily  in  fuming  nitric 
acid  or  in  nitro-muriatic  acid.  It  is  found 
that  the  post  mortem  change  into  orpiment  is 
never  quite  complete,  so  that  for  the  detec- 
tion oi  Anemo  in  solid  organic  substanoesj 


such  as  the  tissues  of  the  body,  the  best 
general  method  is  most  decidedly  to  convert 
the  arsenic,  if  present,  into  the  volatile 
chloride ;  and,  according  to' Dr.  Taylor,  there 
is  always  sufficient  arsenic  (if  present  at  all) 
unchanged  into  sulphide  to  ensure  success. 
The  only  necessary  caution  is  that  the  sub- 
stance be  thoroughly  dried,  and  that  the 
reagents  be  pure.  After  drying,  it  is  placed 
in  a  retort  with  fuming  hydrochloric  acid,  and 
slowly  distilled  by  the  heat  of  a  sand  bath. 
The  distillate  contains  chloride  of  arsenic,  if 
arsenic  was  present,  and  may  be  submitted  to 
further  tests.  Part  of  it  may  be  deposited  on 
copper,  and  part  tested  in  a  Marsh's  apparatus. 

Marsh's  test  is  as  follows : — 

Place  in  a  suitable  apparatus  a  few  pieces  of 
granulated  zinc  free  from  arsenic,  and  pour  over 
it  some  diluted  sulphuric  acid  with  the  solution 
to  be  tested.  The  hydrogen,  as  it  is  evolved, 
carries  with  it  any  arsenic  present,  and  on 
being  burnt  deposits  metallic  spots  on  a  cold 
piece  of  porcelain  held  in  the  flame;  but  if 
the  same  are  produced  with  zinc  and  add 
only,  the  articles  are  impure.  Arsenic  spots 
are  of  a  nutty-brown  colour.  The  spots  of 
antimony  are  of  a  smoky-black.  These  spots 
are  readily  distinguished  by  the  application 
of  a  drop  or  so  of  a  solution  of  hypochloride 
of  soda,  which  readily  dissolves  arsenic  but 
not  antimony  spots. 

The  best  reducing  agent  of  the  sulphide  <tf 
arsenic,  or  arsenite  of  copper,  is  a  mixture  of 
cyanide  of  potassium,  with  either  carbonate 
of  soda  or  potash,  as  this  gives  off  all  «the 
arsenic  The  prussiate  of  potash  answers 
every  purpose. 

Amnwnia  nitrate  of  silver  shows  ys^tht  ^^  ^ 
grain  of  arsenic  acid.  Ammonia  sulphate  of 
copper  shows  i^\^^  of  a  grain  of  arsenious 
acid.  Ten  grains  of  arsenite  of  silver  equal 
'99,  or  3  grains  arsenious  acid.  Ten  grains  of 
arsenite  of  copper  equal  5*26,  or  better  than 
50  per  cent,  arsenious  acid.  Sulphuretted 
hydrogen^  as  well  as  yellow  sulphide  of  am- 
monium^  produce  in  acid  aqueous  solutions  of 
thd  arsenical  sublimate,  a  golden-yellow  pre- 
cipitate, which   is  increased    on   boiling. — 

(HORSLET.) 

The  employment  of  arsenic  in  the  arts  is 
regulated  in  France  by  an  ordinance  of  the 
"  Conseil  d'Hygidne.** 

By  the  14th  of  Vict,  c.  12,  every  person  sell- 
ing arsenic  is  bound  to  keep  a  written  record 
of  every  particular  relative  to  each  transac- 
tion, such  as  the  name,  abode,  and  calling 
of  the  purchaser,  the  purpose  for  which  the 
poison  is  required,  and  the  quantity  sold,  ko. 
These  particulars  are  to  be  signed  also  by  the 
purchaser.  No  person  (sec.  2)  is  allowed  to 
sell  arsenic  to  any  one  unknown  to  the  seller, 
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vika  in  the  presence  of  a  witness  whom  the 
idler  is  seqoainted  with.  The  arsenic  sold 
^tec:  3)  ti  to  be  mixed  with  soot  or  indigo  in 
th«  proportion  of  half  an  ounce  of  indigo  to  a 
poiod  of  arsenic  Penalty  on  conviction,  £20, 
Of  lea.  The  Act  applies  to  all  the  colonrless 
prepantiona  of  arsenic ;  but  it  is  not  to  affect 
chenusti  in  making  up  prescriptions  for  medi- 
cal men,  or  in  supplying  medical  men ;  nor  is 
it  to  affect  the  wholesale  dealers  in  supplying 
anenic  to  retafl  shops,  Ac. 

AntBilas — Arsenious  acid  combines  with 
nrioai  alkaline,  earthy,  and  metallic  elements, 
(onning  arsenites,  all  of  which  are  poisonous, 
tad  fire  rise  to  symptoms  and  effects  similar 
to  tlKM  described  under  ABSEKia 

Hie  only  metallic  arsenites  met  with  in  com- 
mcroe  are  those  of  copper,  and  these,  under 
Tkhoos  names — such  as  Scheele^s  green,  mine- 
nl  green,  emerald  green,  Brunswick,  Schwein- 
fort,  or  Vienna  green— are  the  basis  of  a  great 
nriety  of  pigments,  and,  as  a  consequence, 
iad  their  way  into  cakes  of  water-colours,  into 
vafert,  candles,  wall-papers,  and  even  into 
aoafeetionery  and  other  articles  of  food.  Bread 
hubeen  impr^nated  with  arsenic  from  the 
loarea  haring  been  placed  on  shelves  freshly 
painted  with  green  paint  (Medical  Times  and 
Gaxette,  April  1854,  p.  32G);  and  there  are 
nany  eases  on  record  of  this  poison  finding  its 
vay  into  eatables  through  curious  and  unsus- 
pected channels. 

The  only  other  common  arsenites  are  those 
of  potash  and  soda.  Fowler's  solution,  or 
fiquor  arsenicalis,  is  a  solution  of  arsenite  of 
potash  coloured  with  tincture  of  lavender. 
Arsenite  of  potaah,  tar,  and  soap  is  a  common 
vaih  for  aheep ;  and  fatal  cases  have  occurred 
hoth amongst  the  animals  to  which  it  has  been 
applied  and  the  men  applying  it ;  and  the 
various  **  fly- waters  **  are  solution  of  arsenites 
d  soda  and  potash  sweetened  with  sugar. 

&e'AK8E5TC. 

JknmdxMr9ttmd  Hydrogen  —  iSRse   Ht- 

IttOGDr,  AB8£3n€,  &C. 

Artiohoka  —  The  Cjfnara  Scolpmiu,  a 
thiitle-hke  perennial  plant  of  the  natural  order 
CmpotUa,  a  native  of  Southern  Europe,  but 
extensively  cultivated  in  our  gardens  for  its 
**  bottom,"  or  the  sweet  fleshy  receptacle  of 
iU  flowers,  which  is  eaten  as  a  pot-herb.  It 
bs  much  the  same  nutritive  value  as  carrots, 
aiio&i,  cauliflower,  cabbages,  ko.  This  must 
not  be  confounded  with  the  Jerusalem  arti- 
choke, which  is  altogether  a  different  plant. 

ArtioiMlke,  J'emMdrai— Derived  from 
ibe  Hdiamtkus  tuberoiUM.  A  native  of  Mexico, 
nd  laid  to  have  been  introduced  into  Eng- 
kad  in  1617.  The  term  **  Jerusalem  "  is  sup- 
pond  to  b«  a  eormpiion  of  the  Italiao  ward 


ginuoUf  meaning  sunflower,  a  tribe  to  which 
the  ffelianthui  tuberosiu  belongs.  It  con- 
tains  no  starch,  but  a  large  quantity  of  sugar, 
as  will  be  seen  from  the  following  analysis  of 
Payen,  Poinsot,  and  Fevry  : — 

CompotUion  of  the  Jenuaiem  Artidioke. 

Nitrogenoas  matter    .       .               .  3*1 

Sugar U-T 

Innllne 1-9 

Peeticaeid 0-9 

Pectine 0*4 

Cellulose 1-5 

Fatty  matter 0-2 

Mineral  matter 1*3 

Water 76-0 

100-0 
This  vegetable  is  but  little  eaten  in  Eng- 
land. 

Artisans'  and  IislMurers'  Dwellings 

See  Habitations. 

Asoaiis  Inmbriooldes— Bound  worm. 
This  is  the  most  common  human  parasite.  It 
is  from  eighty-four  to  sixteen  inches  long, 
round  and  elastic,  tapering  towards  each  end. 
Of  a  greyish-red  colour,  and  somewhat  trans- 
parent. Children  are  very  frequently  attacked 
with  them.  The  worms  generally  inhabit  the 
small  intestines  and  stomach,  from  whence 
they  have  been  known  to  pass  up  into  the 
gall-ducts,  frontal  sinuses,  nostrils,  mouth,  ko. 
The  writer  has  known  an  infant  at  the  breast 
throw  up,  in  the  course  of  one  day,  more  than 
twenty  round  worms  of  various  sizes.  They 
are,  however,  most  frequently  in  pairs,  often 
solitary. 

It  is  probable  that  the  ova  gain  admittance 
into  the  human  body  through  drinking-water, 
and  perhaps  through  uncooked  vegetable  food. 
Dr.  Paterson  of  Leith  observed  that  certain 
families  drawing  water  from  a  well  supplied 
from  a  dirty  pool,  which  contained  numerous 
vermiform  animalculae,  were  very  subject  to 
the  Ascaris  lumbricoides,  while  others  in  the 
same  street  drinking  a  different  supply  were 
unaffected. 

Asoaiis  mystax—A  round  worm,  in- 
festing the  cat.  It  has  been  found  in  the 
human  subject.    See  Worms,  Bound. 

Ash — In  commerce  the  word  ash  is  applied 
to  the  ashes  of  the  vegetable  substances  from 
which  the  alkalies  are  obtained,  as  kelp,  barilla^ 
&c.  It  is  the  popular  name  of  the  vegetable 
alkali,  potash,  in  an  impure  state,  as  procured 
from  the  ashes  of  plants  by  lixiviation  and 
evaporation.  The  plants  which  yield  the 
greatest  quantity  of  potash  are  wormwood 
and  fumitory.  The  ashes  of  all  species  of 
woods  and  weeds  are  found  to  contain  some 
alkali,  hence  it  is  that  the  residuary  matter 
after  the  combustion  of  any  vegetable  matter 
iM  fonnd  to  act  M  a  itimulant  to  TegeUVAib 
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growth.  A  cuiefol  determination  of  the  ash 
of  different  lubstanoet  h  of  great  use  to  the 
audyft  in  detecting  adulterations ;  for  ez- 
imple,  almott  every  plant  has  a  very  constant 
amoant  of  ash,  and  not  alone  the  quantity  is 
coDsUnt)  hut  the  different  proportions  of  the 
ruioxu  components  are  also  within  certain 
limits  fairly  constant.  Many  plants  have  the 
power  of  selecting  from  the  soil  or  medium 
in  which  they  are  placed  rare  elements ;  for 
exunple,  the  ash  of  tobacco  contains  lithium  ; 
tea,  mangancK ;  and  seaweed,  iodine  :  indeed, 
it  is  eren  possible  that  by  careful  chemical 
tod  ipectroscopic  observations  of  the  ash  new 
elements  may  be  discovered. 

The  percentage  of  ash  of  the  different  foods 
will  be  found  in  their  respective  articles.  We, 
boweTer,  give  here  a  short  list  of  the  average 
pereeotsge  of  ash  of  a  few  important  sub- 
lUsces  :— 

TotUAsh. 

Cijenne  pepper,  from  6   to  0  per  cent. 

Cblcory.  „     6 

Cocoa,  ,,     8   to  4 

Coffee,  „     4 

FJoar,  „      .7  to  1-6 

Mastaid, 

Pfpper, 

Rice, 

Tea, 

Tormeric. 


»» 

t> 
If 


„    8    to  4  5    „ 
„    4  3  to  6      „ 

6    to6 


*f 


it 
I* 


The  chemical  composition  of  the  ashes  of  a 
few  common  plants  may  be  gathered  from  the 
table  on  preceding  page. 

Ashes  are  used  in  agriculture  in  certain  in- 
itsDoes,  according  to  the  nature  and  propor- 
tioDi  of  earthy  matters  and  different  salts 
which  they  contain.  According  to  M.  Sou- 
lange  Bodin,  they  hold  the  middle  place 
between  stable -dung  and  pasture  •  manure. 
They  set  mechanically  in  dividing  too  com- 
pact toils  hygroscopically  by  absorbing  mois- 
ture, and  they  appear  to  have  a  similar  action 
to  lime  in  accelerating  the  decomposition  of 
the  mould ;  they  also  probably  act  ss  a  stimu- 
lant to  the  earth.  In  low-lying  lands  they  are 
moit  ioitable  on  veiy  damp  argillaceous  soils. 

In  Picardy,  turf-aidies  are  used ;  in  England, 
the  Low  Countries,  and  the  north  of  France, 
eoal-ashes.  Coal-aidies,  mixed  with  excrement, 
besides  disinfecting  the  latter,  make  an  ex- 
cellent manure. 

For  the  jwwers  of  sanitary  authorities  with 
regard  to  the  due  removal  of  ashes,  see 
BefusEi  Disposal  of. 

Ashpits— iSee  Refuse,  Disposal  of. 

Atparmgin  (C4H8NsOsHsO)— This  crys- 
tilline  body  is  extracted  from  the  young 
shoots  of  asparagus  and  of  the  climbing  vetch, 
from  the  roots  of  the  marsh-mallow,  and  from 
lereral  other  plants.  It  may  generally  be 
procured  in  crystals  by  simply  evaporating 
lh«  txpnned  juioe  of  one  of  ihete  planta,  I 


The  brown  crystals  thus  obtained  may  be 
purified  by  treatment  with  charcoal  and  re- 
crystallisation.  Asparagin  is  chiefly  remark- 
able for  the  facility  with  which  it  is  decom- 
posed into  aspartic  acid  and  ammonia.  Piria 
found  that  if  the  expressed  juice  of  the  vetch 
was  allowed  to  putrefy,  the  asparagin  con- 
tained was  gradually  converted  into  ammo- 
nium succinate  by  the  assimilation  of  2  atoms 
of  hydrogen.    Set  Asparagus. 

AsparaC^iia  (natural  order  Liliacecs^  sub- 
class ^sparo^ece)— Asparagus  owes  its  remark- 
able qualities  to  the  presence  of  a  peculiar 
principle  called  asparagin,  which  is  said  to  be 
more  abundant  in  Asparagus  acutifoliut  than 
in  the  species  commonly  cultivated.  When 
young  and  well  boiled  it  is  wholesome  and 
digestible,  but  far  less  nutritious  than  the 
potato ;  in  fact,  it  does  not  contain  more  than 
from  9  to  17  per  cent,  of  solid  matter,  and 
of  this  only  about  1-2  is  nitrogenous.  It 
gives  the  urine  a  peculiar  odour. 

Asparagus,  and  indeed  all  succulent  vege- 
tables, are  endowed  with  antiscorbutic  powers, 
but  in  a  less  degree  than  the  potato. 

A««aniar  —  A  substance  described  by 
Reichenbach  as  being  contained  in  the  crust 
of  bread,  and  possessing  the  faculty  of  retard- 
ing tissue  metamorphosis.    See  Bread. 

Atmomeier  {atmos^  vapour,  and  metron^ 
measure)  —  An  instrument  to  measure  the 
quantity  of  water  evaporated  in  a  given  time 
under  ordinary  atmospheric  conditions.  It 
is  of  very  simple  construction,  and  possesses 
some  practical  value.  It  consists  of  a  long 
glass  tube  graduated  into  inches,  having 
attached  to  the  bottom  a  hollow  ball  of  porous 
earthenware,  similar  to  that  Used  in  water- 
bottles.  In  using  it,  water  is  poured  in  at 
the  top  till  it  rises  to  the  zero-point  of  the 
scale.  The  outside  of  the  porous  ball  being 
always  covered  with  dew,  the  more  rapid  the 
evaporation  the  more  quickly  will  the  water 
fall  in  the  tube. 

AtropU  (CirHuNOs)— A  crystalline  al- 
kaloid, discovered  by  Brander  in  Atropa 
Bell4»donna,  or  deadly  nightshade. 

When  pure  it  is  obtained  in  colourless 
transparent  silky  prisms,  if  crystallised  from 
hot  concentrated  solutions,  or  needles,  from 
dilute  alcoholic  solutions.  The  alkaloid  has 
an  acrid,  bitter,  somewhat  metallic  taste.  It 
is  freely  soluble  in  amylio  alcohol,  benzole, 
and  chloroform.  It  dissolves  in  200  parts  of 
cold  and  about  50  of  boiling  water,  in  1^  parts 
of  cold  alcohol,  in  25  parts  of  cold  and  6  parts 
of  boiling  ether. 

It  is  extremely  poisonous,  1^  of  a  grain  has 
even  caused  serious  symptoms  in  the  human 
Bubject    When  the  sympiomi  ot  po\i(»D&s%  ^ 


AT7D 


(70) 


AX7T 


are  folly  developed,  they  mainly  consut  of 
dilatation  of  the  pupil,  insensibility,  or  deli- 
nam  and  convulsions,  terminated  by  coma. 

From  the  contents  of  the  stomach  the 
poison  may  be  separated  by  the  method  of 
Stas,  and  developed  by  its  action  on  the 
pupil,  and  by  the  tests  described  under  art. 
Alkaloids. 

In  solution,  atropia  jrields  a  precipitate  to 
chloroiodide  of  potassium,  chloride  of  gold, 
carbazotic  acid,  chloride  of  platinum,  and 
tannic  acid.  It  is  not  affected  by  either 
chromate  or  sulphocyanide  of  potash. 

Audit— The  PubUc  Health  Act,  1875  (s. 
245-260),  very  fully  provides  for  the  audit  of 
accounts. 

The  accounts  of  every  local  authority  are 
to  be  made  up  in  the  form  and  to  the  day  in 
every  year  appointed  by  the  Local  Government 
Board.    (P.  H.,  245.) 

In  the  case  of  an  urban  sanitary  autho- 
rity, when  it  is  a  town  council,  the  accounts 
are  to  be  audited  and  examined  by  the 
borough  auditors,  under  the  same  regulations 
as  those  under  which  the  municipal  accounts 
are  audited. 

An  urban  authority  not  being  a  town  coun- 
cil, has  to  get  its  accounts  audited  by  the  poor- 
law  auditor  of  the  district ;  but  if  he  should 
be  a  member  of  the  board,  the  accounts  are  to 
be  audited  by  such  auditor  of  any  adjoining 
union  as  may  from  time  to  time  be  appointed 
by  the  Local  Government  Board.  (P.  H.,  247.) 

Not  less  than  two  guineas  a  day  and  tra- 
velling expenses  are  to  be  paid  as  fees  to  the 
auditor  for  each  audit. 

The  auditor  fixes  the  day  or  days  on  which 
he  will  conduct  his  audit,  and  the  authority 
is  to  give  at  least  fourteen  days'  public  notice 
of  the  time  and  place  of  the  audit  in  one  or 
more  of  the  local  newsjiapers,  and  also  notice 
when  and  where  the  accounts  will  be  open  for 
the  inspection  of  the  ratepayers. 

Seven  clear  days  before  the  audit,  a  copy  of 
the  accounts  duly  made  up  and  balanced, 
"  together  with  all  rate-books,'acoount-books, 
deeds,  contracts,  accounts,  vouchers,  and  re- 
ceipts,'* are  to  be  deposited  in  the  office  of 
the  authority,  and  remain  open  for  inspection, 
during  office  hours,  to  all  persons  interested, 
who  are  at  liberty  to  take  copies  or  extracts 
from  them  without  fee  or  reward.  Any  officer 
obstructing  the  inspection  or  tampering  with 
the  accounts  is  liable  to  a  penalty  of  £2. 
(Ibid.,  247.) 

The  duties  of  the  auditor  are,  to  require  the 

production  of  every  document  relating  to  the 

audit,  and  he  may  also  require  the  attendance 

of  persons;   failure  in  either  case  involves 

penMla'eM,    He  U  to  examine  the  accounts 


minutely,  and  to  disallow  any  which  he  con- 
siders illegal.  Of  those  unlawful  items  which 
have  actually  been  paid,  he  is  to  surcharge  the 
amount  upon  the  person  who  made  or  autho- 
rised the  same.  This  sum  the  person  will 
have  to  pay  within  fourteen  days  ;  but  if  he 
think  himself  aggrieved,  he  may  compel  the 
auditor  to  state  in  writing  his  reasons  for 
making  the  surcharge,  and  may  apply  for  re- 
dress to  the  Local  Government  Board,  or  he 
may  apply  to  the  Court  of  Queen's  Bench  for 
a  writ  of  certiorari  to  remove  the  disallowance 
into  the  said  court,  **a8  if  it  were  a  disallow- 
ance by  a  poor-law  auditor."    (Ibid.) 

The  auditor  is  to  enforce  by  legal  proceed- 
ings his  surcharges,  as  in  the  case  of  poor-law 
accounts,  the  sanitary  authority  reimbursing 
expenses  not  recovered.    (Ibid.) 

Ratepayers  or  owners  of  property  may  be 
present  at  the  audit,  and  may  make  objec- 
tions to  the  accounts  before  the  auditor,  and 
they  have  the  same  right  of  appeal  against 
allowances  as  they  have  against  disallowances. 

Fourteen  days  after  the  completion  of  the 
audit,  the  auditor  is  to  deliver  lus  report  on 
the  accounts  audited  to  the  clerk ;  this  is  to 
be  deposited  at  the  sanitary  authority's  office, 
and  an  abstract  published  in  the  local  news- 
papers. 

Kural  sanitary  authorities  are  to  prepare  by 
their  clerk  their  accounts  at  the  close  of  each 
half-year  (General  Order  of  Accounts,  Art. 
30) ;  these  accounts,  as  well  as  the  accounts 
of  overseers  collecting  or  paying  any  money 
for  the  purposes  of  the  Public  Health  Act, 
1875,  are  to  be  audited  by  the  poor-law  audi- 
tors; the  powers  and  obligations  of  the  auditor 
and  the  right  of  appeal  are  exactly  similar  to 
those  prevailing  in  the  case  of  poor-law  audits. 
(P.  H.,  248.) 

Accounts  of  local  authorities  not  audited  at 
the  time  of  passing  of  the  Public  Health  Act, 
1875,  are  to  be  deemed  accounts  under  the 
said  Public  Health  Act  for  the  purpose  of 
audit.    (P.  H.,  324.) 

Antopsy — This  word  really  signifies  self- 
examination,  but  is  now  in  general  use  as 
meaning  B,post  mortem  investigation.  It  is  per- 
formed in  England,  to  ascertain  the  cause  of 
death  in  medico-legal  investigations,  or  in  the 
interests  of  science  and  pathology.  It  is  also 
a  preliminary  to  embalmment  in  tlus  and  other 
countries,  and  is  sometimes  used  simply  as  a 
means  of  preserving  the  child  when  a  woman 
dies  in  full  pregnancy.  In  France  no  post 
mortem  can  be  undertaken  under  twenty-four 
hours  after  death,  for  fear  that  the  body  oper- 
ated upon  may  yet  be  alive. 

In  England,  a  pott  mortem  cannot  be  insti- 
tuted (.without  the  consent  of  the  friends) 
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uileat  by  a  coroner*^  order.    In  public  insti- 

tationa,  however,  pott  mortem  inquiries  are 

frequently  undertaken  without  formal  con« 

sent,  and  whenerer  a  prisoner  dies  an  inquest 

and  pott  mortem  is  required  by  an  old  custom, 

fur  there  does  not  appear  to  be  any  definite 

lav  OB  the  subject.    In  the  interests  of  the 

pablie  health  autopsies  should  be  conducted 

Id  t  decorous,  cleanly  manner,  and  should  be 

disooanged  when  a  person  has  died  of  any 


infectious  disease,  such  as  smallpox,  typhus, 
&c. ;  but  if  the  autopsy  be  necessary,  during 
and  after  the  operation  disinfectants  should 
be  freely  used,  and  other  precautions  taken. 
See  MoBTUARiBS,  &C. 

Autimmal  Fever--A  term  used  chiefly 
by  American  writers  to  draignate  typhoid 
fever,  on  account  of  its  prevalence  in  the 
autumn.    See  Feveb,  Typhoid. 


B. 


Baeon— Bacon  differs  from  fresh  meat  in 
the  relatively  large  amount  of  fat  and  small 
proportion  of  water;  it  is  more  digestible 
tbn  cured  meats  usually  are,  and  the  loss  in 
cooking  should  not  exceed  10  or  15  per  cent. 
lu  composition  is  shown  in  the  following 
table:— 

CoMPosiTioir  or  BAcoar. 


Dried  Bacon. 

Xitrofenoiu  DUitter  8*8 

Fit        .       .        .  78-3 

Saline  matter  2*9 

Wuer    .               .  15-0 


Orten  Bacon. 

Nitrogenoos  matter  7  1 

Fat         ...  668 

Saline  matter        .  2-1 

Water    .       ,       .  24-0 

100*0 


100-0 

See  Food,  Meat,  kc 

BacieriAy  Vibrioiies,  or  BQoroEymes 

—Bacteria  are  the  smallest  and  least  organised 
d  Uring  beings ;  in  shape  they  may  be  either 
globular,  rod- shaped,  egg-shaped,  or  filament- 
OQs,  but  the  most  common  of  these  forms  is 
that  of  jointed  rods  moving  with  rapidity,  in 
Bxe  about  one-third  of  the  width  of  a  blood 
corpuBcle  (i.c.,  about  j^^  of  an  inch). 

The  material  of  which  they  are  composed 
is  protoplasm,  surrounded  by  an  envelope  of 
cellulose,  and  they  are  nourished  by  ammonia, 
carbonic  acid,  and  certain  salts.  Thus  in  their 
itmctore  they  are  like  low  vegetable  forms,  and 
aLo  Uke  plants  in  their  food,  for  they  derive 
the  nitrogen  by  the  aid  of  which  they  build 
up  slbnminous  compounds  from  ammonia, 
and  not  from  previously-existing  albuminous 
compounds.  For  them  to  appear  or  exist  in 
snj  liquid,  three  things  are  requisite— 1.  An 
ofginic  carbonaceous  substance  (they  will 
deriTe  their  carbon  from  almost  any  substance 
containing  carbon,  except  carbonic  acid,  by 
diiiodation  of  its  elements).  2.  A  nitrogenous 
nbstance,  which  need  not  be  organic  (e.^., 
a  nitrate  will  nourish  bacteria,  and  be  reduced 
by  their  growth  to  a  nitrite).  3.  A  phosphate. 
Guided  by  these  facts,  liquids  of  definite  com- 
poiition  may  be  employed  in  experimenting 


upon  these  bodies.  The  best  cultivation  fl  uid 
is  perhaps  the  following:  "Potassii  phos- 
phate, half  a  percentage  ;  magnesio  sulphate, 
half  a  percentage :  dissolve  in  water  having  a 
trace  of  calcic  phosphate  in  suspension,  and 
then  adding  a  percentage  of  tartrate  of  am- 
monia, and  boiling  the  mixture." — (Burdox 
Sanderson.)  This  liquid,  if  properly  boiled, 
is  free  from  bacteria;  but  the  contact  of 
almost  any  organic  substance— 0.£ir.,  a  drop  of 
water,  a  pinch  of  hay,  a  morsel  of  meal,  &c. — 
will  cause  their  appearance. 

Bacteria  multii)ly  by  bisection,  and,  under 
favourable  circumstances,  the  rate  of  multi- 
plication is  enormous.  From  measurement  of 
the  longest  time  a  single  bacterium  remains 
without  dividing  (about  an  hour),  it  may  be 
computed  that  every  single  bacterium  must, 
produce  16,777,220  individuals  in  twenty-four 
hours.  Putting  it  otherwise,  the  progeny  of 
a  mass  of  bacteria  would  at  the  end  of  a  day 
weigh  a  pound. 

Drs.  Ferrier  and  Burdon  Sanderson  made 
some  experiments  with  a  view  to  discover  the 
circumstances  which  determine  the  existence 
of  bacteria  in  the  liquids  and  tissues  of  the 
body.  They  showed  that  the  occurrence  of 
organisms  in  these  liquids  was  in  proportion 
to  the  degree  of  external  contamination,  and 
that  all  water  except  freshly  distilled  teemed 
with  invisible  germs  of  bacteria. 

Different  varieties  of  water  possess  the 
zymotic  power,  as  they  term  it,  in  different 
degrees.  The  water  supplied  by  the  different 
London  water  companies  was  examined,  and 
different  degrees  of  bacteria  impurity  were 
found  to  exist.  They  further  showed  that 
the  animal  fluids  and  tissues  do  not  normally 
contain  the  germs  of  bacteria,  and  that  the 
occurrence  of  these,  and  consequent  putre- 
faction, was  due  to  contact  with  surfaces  of 
ordinary  water. 

It  was  found  that  beef,  milk,  wine,  &c,  do 


BAG 


(72) 


BAG 


not  putrefy  if  kept  from  contamination  with 
water,  or  any  surface  which  has  not  been 
superheated  or  rendered  innocuous  by  some 
antii^motic  which  is  fatal  to  the  life  of  bac- 
teria. The  experiments  further  showed  that 
there  is  no  developmental  connection  between 
bacteria  and  torula.  They  also  found  that — 
(1.)  Thoroughly-boiled  liquids  presenred  in 
tubes,  first  prepared  and  sealed,  remain  per- 
fectly free  from  organic  forms.  (2.)  The  ger- 
minal matter  from  which  microzymes  spring 
does  not  exist  in  ordinary  air,  whilst  the 
Activity  of  the  development  of  the  penicillium 
is  in  proportion  to  the  degree  of  exposure  to 
such  air.  (3.)  The  germinal  particles  of  mi- 
crozymes are  rendered  inactive  by  thorough 
drying,  without  even  the  application  of  heat ; 
and  the  contamination  of  water  by  apparently 
dry  surfaces  happens  only  in  those  cases  in 
which  desiccation  is  incomplete.  (4. )  Disinfec- 
tants—such as  ozone,  peroxide  of  hydrogen, 
chlorine,  permanganate  of  potassium,  carbolic 
add,  quinine,  and  the  application  of  heat — 
may  be  so  applied  as  to  prevent  the  develop- 
ment of  bacteria  without  stopping  the  germi- 
nation of  the  penicillium.  (5.)  Filtration  ex- 
ercises no  perceptible  influence  on  the  zymotic 
property  of  water. 

Muscle,  cellular  tissue,  blood,  urine,  saliva, 
and  probably  milk,  do  not  possess  the  zymotic 
property,  and  they  contain  no  microz3rmes, 
either  potentially  or  actually.  The  liquid 
products  of  inflammation  (pus)  are  occasionally 
fymotic,  but  not  always  so. 

From  the  deportment  of  microzymes  with 
reagents  it  is  assumed  that  the  piuticles  are 
albuminous. 

The  tendency  of  these  experiments  is  to 
prove  that  fungi  are  not  developed  from  micro- 
cymes,  and  that  their  apparent  association  is 
one  of  mere  juxtaposition.  The  grounds  of 
this  conclusion  are  thus  concisely  stated  : 
(L)  The  prompt  appearance  of  torula-cells  in 
Pasteur's  solution  whenever  it  is  exposed  to 
the  air,  and  the  rapid  development  and  luxu- 
riant fructification  of  the  higher  form  (peni- 
cillium), show  that,  so  far  as  the  chemical 
composition  of  the  liquid  is  concerned,  there 
exists  in  it  all  the  conditions  favourable  to  the 
process.  (2.)  When  precautions  are  taken  to 
prevent  contamination  by  impure  surfaces  or 
liquids,  the  development  which  ends  in  peni- 
cillium goes  on  from  first  to  last  without  the 
appearance  of  microzymes.  (3.)  Whenever  it 
is  possible  to  impregnate  the  test-liquid  with 
microzymes,  without  at  the  same  time  intro- 
ducing torula  cells  or  germs,  the  development 
of  the  former  begins,  and  continues  by  itself 
without  any  transformation  into  the  latter. 
Thus  fungi  are  not  developed,  notwithstanding 
tkej>re9ence  of  microzyma  in  the  same  liquid 


in  which,  microzymes  being  absent,  but  air 
having  access,  they  api>ear  with  the  greatest 
readiness.  In  air  the  germs  of  bacteria  exist 
in  large  numbers. 

On  the  other  hand,  the  experiments  of 
Hiller  of  Berlin  rather  negative  the  doctrine 
taught  by  Burden  Sanderson  and  Ferrier,  and 
tend  to  show  that  bacteria  have  little  influence 
on  putrefaction,  that  putrefaction  can  exist 
independently  of  bacteria,  that  bacteria  can 
develop  in  liquids  such  as  urine  without 
exciting  its  decomposition,  and  that  the 
degree  of  development  and  rate  of  multipli- 
cation depend  upon  the  amount  of  assimilable 
material — (Gentrallblat,  Nob.  53  and  54,  No- 
vember 1874.) 

By  dialysis  of  a  putrid  decoction  of  flesh,  it 
is  possible  to  obtain  a  liquid  containing  bac- 
teria only.  The  effect  of  reagents  in  these 
bodies  is  as  follows: — 

Strong  sulphuric  acid,  strong  hydrochloric 
acid,  alcohol,  ether,  and  chloride  of  ammonium, 
dissolve  them.  Creosote  makes  them  clearer, 
and  the  vacuole  is  then  well  seen.  Iodine 
colours  them  brown,  carmine  red. — (Oscab 
GBDfM,  Archiv  fiir  Mikroscop.  Anatomic.) 

Baoteroid:  Originof  Disease— Many 

savants^  both  at  home  and  abroad,  contend 
that  infectious  diseases  depend  upon  bacteria 
in  the  blood. 

In  cholera,  Drs.  Lewis  and  Cunningham 
found  no  fungi  or  bacteria  in  the  fresh  blood. 

Professors  Core  and  Feltz  of  Strasbourg 
(Recherches  sur  les  Maladies  Infectiennes, 
1872)  found  a  linked  bacterium  in  septi- 
caemia, tjrphoid,  and  puerperal  fevers,  which 
they  have  named  bacterium  catenula. 

In  variolous  blood,  both  human  and  in  that 
of  the  sheep,  Keber,  Hallier,  and  Zum  de- 
scribe bacteria,  according  to  Cohn,  belonging 
to  the  globular  or  sphere  bacteria. 

Core  and  Feltz  have  also  found  bacteria  in 
the  blood  of  scarlet  fever.  This  blood  injected 
into  the  circulation  of  rabbits  induced  a  fatal 
feverish  disease.  In  the  rabbits  the  bacteria 
greatly  increased  in  size. 

In  measles  bacteria  were  also  found ;  and  in 
the  splenic  apoplexy  of  sheep  and  cattle. 

Winge  and  Heiberg  of  Christiania  describe 
growths  on  the  valves  of  the  heart,  which 
were  called  by  the  former  mycosis  endocardiu 
Yirohow,  who  examined  a  sample,  considered 
the  granules  found  on  these  growths  as  not 
fungoid,  but  vibrional. 

In  diptheritical  exudation  in  the  kidney  and 
womb,  and  in  rheumatic  fever,  bacteria  have 
been  discovered.  There  cannot  be  the  slightest 
doubt,  then,  that  bacteriaare  foundin  theblood 
in  many  feverish  disorders.  That  they  have 
any  significance  is  open  to  the  gravest  doubt. 
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''or  the  purposes  of  the 
BAkehoose  Regal*tion  Act,  the  word  is  de- 
fined to  mean  **any  place  in  which  are 
baked  bread,  biKoitt,  or  confectionery,  from 
the  baking  or  selling  of  which  a  profit  is 
derired.** 

The  Bakehouse  Regulation  Act  of  186:) 
(*26  k  27  Vict  c  40)  limiU  the  hours  of  kbour 
of  young  persons  employed  in  bakehouses, 
and  makea  regulations  with  respect  to  dean- 
lineo. 

No  person  under  the  age  of  eighteen  is  to 
be  employed  between  nine  p.m.  and  five  A.M. 
Penalty  on  oonriction,  for  first  offence,  £2,  or 
leae  ;  for  second  offence,  £5,  or  less ;  for  third 
and  subsequent  offences,  £1  a  day  for  each 
continuance  of  the  offence,  up  to  £10. 

In  places  containing  over  five  thousand  in- 
habitants, the  Act  enacts  certain  regulations 
with  regard  to  painting  or  lime-washing  the 
inside  walls ;  but  a  bakehouse,  wherever  situ- 
ated, must  be  kept  in  a  cleanly  state,  effi- 
ciently Tentilated,  and  free  from  effluvia 
arising  from  dimina,  privies,  and  other  nui- 
sances. Penalty  for  neglect,  £5,  or  less  (26 
L  27  Vict,  c  40,  s.  4). 

Section  5  enacts,  that  in  places  over  five 
thousand,  no  place  forming  part  of  the  bake- 
bouae  building,  and  in  the  same  level  as  the 
bakehouse,  shall  be  occupied  as  a  sleeping- 
place,  unless  (a)  it  is  effectually  partitioned 
off  from  the  bakehouse  by  a  partition  from 
floor  to  ceiling,  and  (b)  is  provided  with  an 
external  glaxed  window  of  at  least  nine  super- 
ficial feet,  the  half  of  which,  at  least,  can  be 
opened.  Penalty  for  letting,  occupying,  or 
Imovingly  suffering  to  be  occupied,  any 
place  in  contravention  to  the  Act,  £X,  or 
!«•§,  snd  for  each  subsequent  offence  £5,  or 


Bj  section  6,  any  officer  of  the  sanitary 
iQthority  may  enter  and  inspect  a  bakehouse 
during  the  hours  of  baking.  Penalty  for  ob- 
itnction,  £20,  or  less. 


are  for  the  most  part 
Buxtures  of  tartaric  add  and  carbonate  of 
lods,  with  a  little  farinaceous  matter,  the 
common  proportions  being  1  part  of  tartaric 
and,  H  of  carbonate  of  soda,  and  4  of  potato 
(kmr  or  other  dry  starch,  with  a  little  turmeric 
powder  to  impart  a  rich  yellow  tint.  When 
these  tie  mixed  with  flour  and  wetted,  they 
efferresoe  as  in  the  case  of  the  common  sddlits 
powder,  and  so  diffuse  carbonic  acid  through 
tbedongh.  BIr.  M*Dougall  has  recently  pro- 
posed the  use  of  phosphoric  add  as  being  a 
more  natural  constituent  of  the  food  than  the 
pneedmg,  and  this  with  an  alkaline  carbonate 
forms  the  mixture  known  as  phosphatic  yeast. 
Other  preparationa  for  the  jtsm^  pwrpote  con- 


sist  of  bisulphate  of  potash,  or  alum  and  car- 
bonate of  soda.    See  Bbead. 

Banana  (natural  order  Mudacea)—l!hid 
banana  contains  about  27  per  cent,  of  solid 
matter,  and  has  nearly  the  same  nutritive 
value  as  rice.  It  is  largely  used  in  the  tropics, 
and  6^  lbs.  of  the  fresh  fruit,  or  2  lbs.  of  the 
dry  meal,  with  a  quarter  of  a  pound  of  salt 
meat  or  fish,  is  a  common  allowance  for  a 
labourer. 

.  CompoiUion  of  the  Pulp  of  Ripe  Bananat 

(COBBMIDINDEa). 

Nitrogenous  matter                .        .  4-82() 
Sugar,  pectose,  organic  acid,  and 

traces  of  starch  19*657 

Fatty  matter 0*632 

Cellulose 0-200 

Saline  matter 0  701 

Water 73^00 


100000 


cakes  made  from  the 
coarser  kinds  of  Oatmeal,  which  see. 

Barley— Barley  belongs  to  the  class  Endo- 
gens  or  Monocotyledons;  Glumel  alliance  of 
lindley;  natural  order  Oraminacea.  There 
are  four  sorts  of  barley  cultivated  in  this 
country : — 

(1.)  Hordeum  hexcutichonSbi-rowed  bar- 
ley. 

(2.)  Hordeum  vulgare— -The  Scotch  here  or 
bigg ;  the  four-rowed  barley. 

(3.)  Hordeum  zeocri^oi»— Putney,  fan,  sprat, 
or  battledore  barley. 

(4.)  Hordeum  ditticlum— Two-rowed  or  long- 
eared  barley. 

Barley  and  oats  are  the  cereals  which  are 
cultivated  farthest  north  in  Europe. 

From  an  examination  instituted  by  the 
Royal  Agricultural  Society  of  England,  and 
carried  out  under  the  directions  of  Messrs. 
Way  and  Ogston,  the  following  results  have 
been  arrived  at : — 


Kind  of  Barley 
employed. 


Unknown 

Chevalier  barley... 

Ditto 

Ditto  from  Mol- 
davia  

Ditto,   ditto     ... 

Grains  of  Cheva- 
lier barley 


MoUtnre  in 

luo  ports  of 

Grain. 


12-00 
10  00 
1600 

1100 
16*00 

1500 


Rpedflo         Adh  In 
Gravity  of  lOOparUof 
Grain.      Dried  Grain. 


1*260 
1-234 

1-268 


8*48 
2  50 
282 

2-38 
2-76 

14-23 


The  analjTsis  of  several  varieties  gave  as 
the  composition  of  the  ashes  of  the  grains  of 
barley : — 


JlAllM 
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Uiiknown. 

CheTaller 
Barley. 

From 
Moldavia. ' 

1 

Chevalier 
Barley. 

Potash 

Soda 

Lime 

Magnesia.. .. 
Sesquioxlde 
iron 

21-14 

•  •• 

1-65 
7  26 

213 

1-91 
30-68 

28  53 

110 

20-77 
4  59 
1-48 
7  45 

051 

0-79 
32-73 

81-69 

•  •• 

87-55 
1-06 
1-21 

1017 

1-02 

0-27 
24-56 

88-64 

1-47 

7  70 

0  36 

10-3« 

1-26 

1-46 

Sulphuric 
acid 

2-99 

Silica 

70-77 

Phosphoric 
acid 

1-99 

Chloride  so- 
dium  

110 

As  an  article  of  diet  it  ia  said  by  Fereira  to 
be  rather  laxatire,  and  Dr.  Parkes  has  noticed 
its  nnsuitability  in  dysenteric  cases.  It  has 
the  same  advantages  and  disadvantages  as 
Wheat  (which  see) ;  it  contains  rather  more 
protein  bodies  than  wheat,  and  these  consist 
of  gluten-casein,  gluten-fibrin,  mucedin,  and 
albumen ;  therefore  wo  cannot  doubt  that  it 
is  very  nutritious.  The  Greeks  trained  their 
athletes  on  it;  according  to  M'Culloch  it 
was  the  usual  food  of  the  common  sort  of 
people  at  the  time  of  Charles  I.  (1626),  and 
even  as  late  as  the  last  century,  in  the  northern 
counties  of  England,  scarcely  any  wheat  was 
used.  The  grain  is  generally  ground  whole, 
and  the  farina  greatly  resembles  wheaten  flour, 
but  the  amount  of  gluten  is  very  different  ,*  in 
fact,  the  nitrogenous  matter,  which  amounts 
to  about  6  per  cent,  is  chiefly  in  the  form 
of  albumen;  hence  the  bread  is  heavy  and 
compact,  for  albumen  will  not  vesiculate  or 
sponge  like  gluten.  It  may,  to  make  it  into 
bread,  be  mixed  with  an  equal  proportion  of 
wheaten  flour  ;  sometimes  it  is  used  by  mixing 
it  with  oatmeal  and  rj'emeal,  and  baked  Into 
cakes.  It  can  also  be  made  in  the  form  of  a 
thick  gruel  or  ** stirabout'*  by  stirring  the 
meal  into  boiling  water,  this  latter  is  the  best 
method  of  preparing  it  for  food. 

Pearl-barley  and  Scotch  barley  are  the 
grains  deprived  of  their  husks  and  rounded  by 
attrition ;  the  former  is  more  carefully  pre- 
pared than  the  latter,  but  both  are  used  to 
give  consistence  to  broth. 

The  following  tables  show  the  composition 
of  barley  and  barley-meal.  Its  nutritive  value 
is  less  than  that  of  wheat,  but  since  it  is 
cheaper  it  is  more  economical  to  use  it : — 

CompotUion  of  Dried  Barley  (Paten). 

Nitrogenous  matter   .        .       .        .12  06 

Starch 66-43 

Dextrine lo-ui) 

Patty  matter 2  76 

Cellulose 4-75 

Mineral  matter 8.10 

100-00 


CompotUion  of  Barley-Meal  (Letuebt). 
Nitrogenous  matter  .        .        .        .6*3 

Carbohydrates 74-3 

Fatty  matter 2*4 

Saline  matter *2  -0 

Water 150 

lOOD 
In  examining  barley-grains,  the  same  x>oints 
are  to  be  attended  to  as  in  the  examination  of 
wheat. 

Barley  is  not  greatly  adulterated,  and  the 
best  tests  of  its  purity  are  its  physical  signs, 
colour,  freedom  from  dust,  grit,  and  insects, 
and  cooking.  The  powdered  barley  should  be 
examined  with  the  microscope,  to  see  if  any 
kind  of  cheaper  grain  has  been  mixed  with  it. 
The  diseases  which  arise  from  the  altered 
quality  of  barley  resemble  those  of  wheat— 
viz.,  indigestion,  flatulence,  and  diarrhcea. 

Barley  is  said  to  be  extensively  used  for  the 
purpose  of  adulterating  wheat,  annatto,  and 
roll  liquorice. 


BARLEY 
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Barometer  {^roi^  weight ;  mdron^  mea- 
sure) — The  barometer  is  a  scientific  instru- 
ment which  was  first  invented  by  Torricelli  in 
1043,  and  is  used  for  indicating  and  measuring 
variations  of  pressure  of  the  atmosphere.  The 
barometers,  which  are  constructed  of  tubes 
containing  mercury  or  some  other  liquid,  are 
usually  divided  into  two  classes— siphon  and 
cistern  barometers.  The  principle  of  both 
these  is  identical,  and  may  be  illustrated  by 
Torricelli's  experiment,  A  glass  tube  about 
33  inches  in  length,  open  at  one  end,  is  filled 
with  mercury,  and  then  the  open  end  (tempo- 
rarily closed  by  the  finger)  plunged  into  a  bowl 
containing  mercury.  The  mercury  does  not 
all  run  out  of  the  tube,  as  an  uninstructed 
person  might  suppose,  but  the  column  falls  to 
about  30  inches  above  the  level  of  the  mercury. 
The  reason  of  this  is,  that  the  air  presses  upon 


BAJl  i; 

tin  macniT  in  the  bowl  uid  lapporta  it. 
Titn  u*,  indeed,  two  colmniu  in  cqailibrium, 
tilt  Dse  the  Tiiible  mereiuy,  tbe  other  the 
inniilil*  eir,  uid  uij  Tuiatian  in  the  weight 
of  till  ealumD  o[  tir  L>  eipreued  bj  the  rising 
01  filling  of  the  mertntitJ  column.  In  the 
ucreiJ  tNLTometer,  the  weight  of  the  fttmoB- 
fiim  a  indicated  hj  eihiuiting  a  metallio 
clmcber  of  it*  air;  then  the  ineurnng  or 
upuding  of  the  delicate  walla,  under  the 
rvyiog  weight  of  the  atmoephere,  ii  indicated 
^uindtx-hand  moTed  b;  a  lerieB  of  levera 
li  the  heighti  of  the  oolumas  of  two  flnidi 
igeiulibrium  aie  inTeneljr  sa  their  ipeoiSo 
;nTitiH,  it  follow!  that  the  lighter  the  liquid 
illisg  the  barometer  tube,  the  longer  that 
mbi  mut  be ;  and  the  longer  the  tube,  the 
mm  tiiible  will  be  minute  variationi.  If  we 
u*  water,  ai  water  i>  14  times  lighter  than 
atinuj.  we  get  a  eolama  of  35  feet,  and  it 
vill  isdiette  very  minate  changei ;  but  there 

tictpt  nxrcnij,  that  mercury  ii  the  only  one 
it  ill  geoerallj  employed,  mercury  requiring 
1  baronKter  tube  of  no  great  length,  and  the 
ijsn  ibove  it  being  the  meet  perfect  racuum 
biiherto  obtained ;  wherea*  when  water  or 
BmiUr  fluiili  are  nied,  an  appreciable  amount 
of  nponr  U  contained  abore  the  Quid,  and 
frtaia  upon  it  with  a  force  varying  with  the 
l«mpcntnre-^c-^. ,  if  the  fluid  used  he  water 
■I  1  temperature  of  32°  Fahr.,  the  depiSMion 
of  tbe  colanin  would  be  half  an  inch,  and  if 
niied  to  75',  a  foot ;  still,  of  course,  correo- 
liijtii  (or  this  depiaiion  may  be  employed. 

Gnat  care  U  reqnii«d  in  the  conatruction 
d  mercurial  barometers.  Tbe  purest  mercury 
iloDC  nnat  be  employed,  and  the  liquid  metal 
fmd  from  air  and  moistara  by  prolonged  boil- 
IBI  in  the  tube  itself.  Of  the  two  clasaei  of 
Bcmrial  barometers,  aipbon  and  ciitera,  the 
latter  ii  eertainlj  the  best :  its  aimpleit  form 
ii  the  merturT-flllei]  tube,  inverted  in  a  reaer- 
Tsir,  SI  already  desiiibed ;  but  in  auch  a 
lin^  form  there  are  two  loiia  of  error,  tbe 
OM  iriiing  from  capillarity,  the  other  the 
RiH-  fntm  capacity.  As  mercury  is  a  Quid 
vUch  doee  not  lect  the  surface  of  gUu,  the 
tfftct  of  capillarity  i«  to  depress  tbe  column, 
ud  the  smaller  the  diameter  of  the  tube  the 
prUer  the  depression.  If  the  diameter  be 
I  at  in  inch,  the  capillary  error  will  be  only 
1X13  inch ;  bnt  if  the  diameter  be  i  inch,  the 
error  ii  IRO  inch :  hence,  as  ia  remarked  fsr- 
Um  on,  dstem  barometers  require  an  a4ULfk>n 
to  be  made  to  the  obserred  height.    The  other 


n  tbo  other  band,  it  i 
achn,  mercory  must  Do 
□be,  thus  LawerJng  the  I 
beQ,'owing1o  tbe  Inceu 


>ve  this  point,  snd  apply  s  cor 
■■o  [fail  nte.    This  mtthod.  b 


pouibLr. — (BccHiK. ) 

There  are  many  TBrieties  of  mercurial  baro- 
meters; but  the  best  is  the  one  invented  by 
Fortin,  or  one  based  upon  aimilar  principlea. 
In  this  barometer  the  cistern  ia  contained  in  a 
brass  box,  has  its  walls  of  boiwood  and  its  bot- 

the  leather,  and  by  its  aid  the  level  of  the 


rcoiym 


ir  depr 


the  level  of  the  mercury  in  tbe  cis- 
tern may  be  at  the  zero-point,  from  which  tbe 
Bcole  of  the  instrument  is  graduated.  A  float, 
resting  in  the  mercury,  Diovea  between  two 
ivoij  aupporti,  and  there  is  a  horizontal  line 
on  the  float  and  the  supports.  When  an 
observation  !s  to  he  taken,  the  brasa  screw  is 
turned  one  way  or  the  other  until  the  line  on 
tbe  float  ia  in  tbe  some  straight  line  with  that 
in  the  suppoita,  in  tlua  way  "tbe  error  of 
capacity  "  i>  got  rid  of. 

The  mercary  tube  itself  ia  enelosed  in  one 
of  brsis  having  two  opposite  slits  and  a  sliding 

The  siphon  barometer  is  mode  of  >  tube 
bent  in  tbe  form  of  a  siphon,  tfii  having  a 
graduated  scale  along  the  whole  length  of  the 
tube.  An  observation  ia  taken  by  carefully 
noting  tbe  difFerence  in  length  of  the  two 

The  wheel  barometer  ia  a  modification  of 
the  siphon ;  it  is  not  suitable   for  scientiGo 

The  Fitiroy  barometer  is  a  very  cheap 
instrument ;  it  ia  on  the  aipbon  principle,  but 
tbe  lower  limit  is  blown  into  a  bnlb,  and  thu 
forms  a  cistern. 

The  aneroid  barometer,  already  explained , 
when  of  the  very  belt  construction,  gives  very 
reliable  indicationa,  snd  is  specially  useful  to 

thebeaJUiofficerifbedenieto  mwnaeheig^ita. 
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Management  of  the  Barometer, — The  instni- 
ment  should  be  hung  perfectly  perpendicular 
by  means  of  a  plummet-lino ;  it  should  be  in  a 
good  light,  but  protected  from  direct  sunlight 
or  rain ;  the  mercury  must  then  be  lowered 
by  means  of  the  screw,  before  unfastening  the 
float,  for  carelessness  in  this  respect  may  lead 
to  some  spirting  and  loss  of  mercury.  If  air 
by  accident  should  get  in  a  common  cistern 
barometer,  it  may  be  got  rid  of  by  first  fixing 
the  iTory  piston,  so  as  to  prevent  the  escape 
of  the  mercury,  then  by  means  of  the  screw 
raising  the  mercurial  column  nearly  to  the 
top  of  the  tube,  by  slowly  inverting  the  in- 
strument and  tapping  the  cistern  gently,  the 
air  may  be  induced  to  ascend  to  the  cistern, 
and  thence  escape.  In  transporting  a  baro- 
meter from  place  to  place  it  is  safest  to  carry 
it  by  hand ;  and,  if  packed,  it  is  almost  un- 
necessary to  remark  that  the  float  must  be 
firmly  fixed  and  the  mercurial  column  raised 
by  means  of  the  screw,  so  as  to  prevent  any 
escape  of  the  liquid. 

How  to  read  the  Barometer.— Yvnt^  the  mer- 
cury in^the  cistern  must  be  brought  by  means 
of  the  screw  to  tho  zero-point,  and  then  the 
vernier  screwed  up,  so  that  its  horizontal  edge 
forms  a  tangent  to  the  mercurial  curve.  The 
vernier  (named  after  its  inventor)  is  an  instru- 
ment used  for  reading  off  the  graduated  scale 
of  the  barometer  true  to  the  100th  or  liifth  of 
an  inch. 

It  consists  (figs.  9  and  10)  of  a  piece  similar  to  the 
scale  of  the  barometer  along  which  it  slides.  It  will 
be  observed  from  fig.  9  that  ten  divisions  of  the  ver- 
nier are  exactly  equal  to  eleven  divisions  of  the 
scale — that  is,  to  eleven-tenths  of  an  inch.  Hence 
each  division  of  the  vernier  is  equal  to  a  tenth  of  an 
inch,  together  with  a  ten^h  of  a  tenth  or  a  hundredth, 
or  to  ten-hundredths  and  one-hundredth— that  is,  to 
eleven-hundredths  of  an  inch.  Similarly  two  divi- 
sions of  the  vernier  are  equal  to  twenty-two  hun- 
dredths of  an  inch,  which  expressed  as  a  decimal 
fraction  is  0*22  inch  ;  three  divisions  of  the  vernier 
is  0'S3  inch,  Ac  Suppose  the  vernier  set  as  pre- 
viously described— that  is,  having  the  sero  line  of 
the  vernier  a  tangent  to  the  convex  curve  of  the 
mercury  in  the  column.  If  the  vernier  and  scale 
occupy  the  relative  positions  as  in  fig.  9,  then  the 
height  of  the  barometer  is  30*00  inches ;  but  if  they 
stand  as  in  fig.  10,  we  set  about  reading  it  in  this 
way :  (1.)  The  sero  of  the  vernier  being  between  20 
and  80,  the  reading  is  more  than  20  inches  but  less 
than  30  inches,  and  we  obtain  the  first  figure, 20  inches. 
(2.)  Counting  the  tenths  of  an  inch  firom  29  up- 
ward, we  find  that  the  vernier  indicates  more  than 
7-tenths  and  less  than  8-tenths,  giving  the  second 
figure,  7-tenths,  or  0*7  inch.  (3.)  Casting  the  eye 
down  the  scale  to  see  the  point  at  which  a 
division  of  the  scale  and  a  division  of  the  ver- 
nier lie  in  one  and  the  same  straight  line,  we 
observe  this  to  take  place  at  figure  6  of  the  ver- 
nier, this  gives  the  hist  figure,  0-hundredths,  or  0*09 
inch.    And  placing  all  these  figures  in  one  line,  we 


find  that  the  height  of  the  barometer  is  29*79  inches. 
This  sort  of  vernier  gives  readings  true  to  the  hun- 
dredth of  an  inch.  If  the  inch  be  divided  into  half- 
tenths  or  twentieths,  and  25  divisions  of  the  vernier 


SO 


29 


10 


30 

29 

6 


10 


Fig.  9. 


Fig.  10. 


equal  24  divisions  of  the  scale,  it  follows  that  the 
difference  of  these  divisions  is  two-thousandths  of  an 
inch. 

A  still  more  divided  vernier  is  always  used  with 
the  best  barometers,  and,  though  a  little  troublesome 
to  read  at  first,  yet  if  the  method  of  reading  the 
simpler  one  Just  described  be  understood,  the  diffi- 
culty will  be  easily  overcome. — (Bcchax.) 

Correctionsfor  Temperature,  Capillarity,  d:c. 
— There  are  two  constant  corrections  for  all 
barometers— viz.,  capillary  and  index  error. 
The  index  error  b  given  by  the  maker,  who 
obtains  it  by  comparison  with  standard  instru- 
ments. The  capillarity  of  the  instrument  is 
also  notified  by  the  maker ;  the  latter  is  always 
additive,  and  depends  upon  the  diameter  of 
the  tube  and  whether  the  mercury  has  been 

boiled  or  not. 

Numbers  to  be  added 

for  Capillarity  if  the 

Mercury  has  been 

boUed. 

*070  inches. 
•029    „ 
•014    „ 
•007    „ 
•003 
•002 


Diameter  of 
Tube. 

01  inch. 

02  „ 
0*3  „ 
0-4  .. 
0  6 
0-0 


II 


>f  I 


>i 
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Ccfreetumfor  Temperature,— The  barometer 
is  alvajB  registered  as  if  the  temperature  of 
xht  mcrcarr  were  32*"  Fahr.  If  the  tempera- 
tare  of  the  mercnry  be  above  this,  the  metal 
eipandi,  and  reads  higher  than  it  would  do 
»t  3?^.  Hie  amount  of  expansion  of  merourj 
ii  "OOOlOOl  of  its  bulk  for  each  degree ;  but 
th«  linear  expansion  of  the  brass  scale  must 
ik)  be  considered.  Schumacher  s  formula  is 
ued  for  the  correction,  viz. — 

k=obserred  height  of  barometer  in  inches. 
/=temperatare  of  attached  thermometer  (Fahr.^ 
»=ex|i(tnsioo  of  mereary  per  degree,  via,  'OOOIOOI. 
i=LDear  ex|«iisioD  of  scale,  tIz.,  '000104344 ;  nor- 
mil  temperature  being  62^. 


*+      1+m  (t  -  32*) 

Sir  H.  James*  work,  which  is  distributed  to 
army  medical  officers,  contains  tables  which 
greatly  facilitate  the  correction  for  tempera- 
ture. The  one  which  we  give  here  will  doubt- 
less be  found  of  use. 

Correction  for  Sea-Level. — As  the  mercury 
falls  about  j^  ('001  inch)  for  every  foot  of 
ascent,  this  amount  multiplied  by  the  number 
of  feet  must  be  added  to  the  height,  if  the 
place  be  above  sea-leveL  The  temperature  of 
the  air  has  also  to  be  taken  into  account  if 
great  accuracy  is  required. 


TABLE  L— Fob  Beduction  of  Basometeb  to  Fbeezino-Poikt. 
The  number  opposite  the  temperature  of  attached  thermometer  is  to  be  deducted. 


Correction  for  Barometer  at 

F»hr.  Deg . 

A 

27  Inches. 

28  Inches. 

29  Inclies. 

30  Inches. 

1 

32 

•0086 

•0088 

•0091 

•0094 

U 

•0134 

•0138 

•0143 

•0148 
•0201 

36 

•0183 

•0188 

•0194 

38 

•0231 

•0238 

•0246 

•0255 

40 

•0279 

•0288 

•0298 

•0309 

42 

•0327 

•0338 

•0350 

•0362 

44 

•0375 

•0388 

•0402 

•0416 

46 

•0423 

•0438 

•0454 

•0470 

48 

•0471 

•0488 

•0506 

•0523 

50 

•0519 

•0538 

•0558 

•0577 

52 

•0568 

•0588 

•0609 

•0630 

54 

•0616 

•0638 

•0661 

•0684 

56 

•0664 

•0688 

•0713 

•0738 

58 

•0712 

•0738 

•0765 

•0791 

f        OO 

•0760 

•0788 

•0817 

•0845 

62 

•0809 

•0838 

•0868 

•0898 

&t 

•0857 

•0888 

•0920 

•0951 

66 

•0906 

•0938 

•0971 

•ioa5 

68 

•0954 

•0988 

•1023 

•1058 

70 

•1000 

•1037 

•1075 

•1112 

72 

•1049 

•1087 

•1126 

•1165 

74 

•1097 

•1137 

•1178 

•1218 

76 

•1146 

•1187 

•1229 

•1272 

78 

•1194 

•1237 

•1281 

•1325 

M) 

•1241 

•1286 

•1332 

•1378 

82 

•1289 

•1336 

•1384 

•1432 

84 

•1338 

•1386 

•1435 

•1485 

86 

•1385 

•1435 

•1486 

•1538 

88 

•1433 

•14a5 

•1538 

•1591 

90 

•1482 

•1535 

•1589 

•1644 

Meantrement  of  ffeiffht$,— -When    heights 
are  ascended  a  certain  amount  of  air  is  left 
below,  so  the  barometer  faUs.    The  diminu- 
tion is  not  uniform,  for  the  higher  the  ascent 
the  less  weighty  tlie  air;  and  a  greater  and 
greater  height  must  be  ascended  to  depress 
the  barometer  one  inch.    This  is  illustrated 
by  the  following  table  (the  height  can  be 
readil J  taken  from  this  table  by  calculating 


the  number  of  feet  which  must  have  been 
ascended  to  cause  the  observed  fall,  and  then 
making  a  correction  for  temperature  by  mul- 
tipljdng  the  number  obtained  from  the  table, 
which  may  be  called  A,  by  the  formula — t  is 
the  temperature  of  the  lower  and  tf  of  the 
upper  station) — 
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To  lower  Arom  31  in.  to  30=  857  ft.  most  be  ascended. 
,,  30     „     29=  886 


„           29  ,,  28=  918 

„           28  „  27=  961 

„           27  „  26=  986 

„           26  ,,  25=1026 

„            25  M  24=1068 

24  „  23=1118 

23  ,,  22=1161 

„           22  „  21=1216 

„           21  „  20=1276 

„            20  „  19=1341 


19     „     18=1418 


*» 
II 
fi 
•I 
ft 
ff 
I* 
f* 
II 
II 
II 


The  measnrementB  of  heights  in  this  way  is 
of  great  use  to  medical  officers ;  the  aneroid 
barometer  can  he  used  as  high  as  5000  feet,  and 
a  delicate  instrument  will  measure  as  little 
as  4  feot.  A  great  many  plans  are  in  use  for 
calculating  heights  ;  it  can  easily  be  done  by 
logarithms,  but  it  is  not  always  that  it  is  con- 
venient to  obtain  a  table  of  logarithms.*  The 
simplest  rule  of  all  is  one  derived  from  La- 
place's formula.  In  the  Proceedings  of  the 
Boyal  Society,  1865,  No.  75,  p.  283,  Mr.  EUis 
has  lately  stated  this  formula  as  follows : 
Multiply  the  difference  of  the  barometric 
readings  by  52,400,  and  divide  by  the  sum  of 
the  barometric  readings.  If  the  result  be 
1000,  2000,  3000,  4000,  or  5000,  add  0,  0,  2,  6, 
14  respectively.  Subtract  2|  times  the  dif- 
ference of  the  temperature  of  the  mercury. 
Multiply  the  remainder  by  a  number  obtained 
by  adding  836  to  the  sum  of  the  temperatures 
of  the  air,  and  dividing  by  900.  A  correction 
must  also  be  given  for  latitude,  which  can  be 
done  by  Table  FV.,  p.  80. 

Messrs.  Negretti  and  Zambra,  in  their 
'*  Treatise  on  Meteorological  Instruments  " 
(1864),  give  tables  for  estimating  the  approxi- 
mate height  due  to  barometric  pressure,  and 
these  are  the  easiest  formula  we  know  of.  We 
give  them  here.  (Tables  II. ,  III .,  IV. ,  and  V. ) 
A  good  mercurial  barometer  with  an  attached 
thermometer,  or  an  aneroid  compensated  for 
temperature,  and  a  thermometer  to  ascertain 
the  temperature  of  the  air,  are  required.  Two 
barometers  and  two  thermometers,  which  can 
be  observed  at  the  same  moment  at  the  upper 
and  lower  stations,  are  desirable.  Supposing, 
however,  there  is  but  one  barometer,  take  the 
height  at  the  lower  station  and  correct  for 
temperature  to  32**,  according  to  the  table  for 
reduction  of  barometer  to  freezing-point,  p. 
77.  Take  the  temperature  of  the  air. 
Ascend  as  rapidly  as  possible  to  the  upper 
station,  and  take  the  height  of  the  barometer 
(correcting  it  to  32°)  and  the  temperature  of 
the  air ;  then  use  Tables  11.,  III.,  lY.,  and  V. 

*  There  is,  however,  a  convenient  little  book  by 
Bang  of  logarithms  to  five  places,  which  will  go  in 
the  waistcoat-pocket. 


If  the  height  is  less  than  300  feet.  Tables  XXL, 
lY.,  v.,  need  not  be  used. 

Table  II.  is  calculated  from  the  formula, 
height  in  feet  =  60,200  Uog.  29*922  -  log.  B)  + 
952;  where  29*922  is  the  mean  atmospheric 
pressure  at  32°  Fahr.  and  the  mean  sea-level 
in  latitude  45°,  and  B  is  any  other  barometric 
pressure,  the  952  being  added  to  avoid  minus 
signs  in  the  table. 

Tablb.IU.  contains  the  correction  necessary 
for  the  mean  temperature  of  the  stratum  of 
air  between  the  stations  of  observation,  and 
is  computed  from  Regnault*s  coefficient  for 
the  exx>ansion  of  air,  which  is  '002036  of  its 
volume  at  32°  for  each  degree  above  that  tem- 
perature. 

Table  IY.  is  the  correction  due  to  the  dif- 
ference of  gravitation  in  any  other  latitude, 
and  is  found  from  the  formula  x  =  1  -h  '00265 
cos.  2  lat. 

Table  Y.  is  to  correct  for  the  diminution  of 
gravity  in  ascending  from  the  sea-leveL 

Negretti  and  Zambra  say :  '*  To  use  these 
tables,  the  barometer  readings  at  the  upper 
and  lower  stations  having  been  corrected  and 
reduced  to  temperature  32°  Fahr.,  take  out 
from  Table  I.  the  numbers  opposite  the  cor- 
rected readings  of  the  two  barometers,  and 
subtract  the  lower  from  the  upper.  Multiply 
this  difference  successively  by  the  factors 
found  in  Tables  III.  and  lY.  The  factor  from 
Table  I Y.  may  be  neglected  unless  precision  is 
desired.  Finally,  add  the  correction  taken 
from  Table  Y." 

In  the  table  the  barometer  is  only  read  to 
lOths,  but  it  should  be  read  to  lOOths  (*01)  and 
lOOOths  ('001),  and  the  number  of  feet  corre- 
sponding to  these  amounts  calculated  from  the 
tables.* 


*  Example,— On  the  2lst  October  18.'»2,  when  Mr. 
Wclah  ascended  in  a  balloon  at  8h.  30m.  p.m.,  the 
barometer,  corrected  and  reduced,  was  IS '85,  the  air 
temperature  2T ;  while  at  Greenwich.  169  feet  above 
the  sea,  the  barometer  at  the  same  time  was  29*97 
inches,  air  temperature  49",  the  balloon  not  being 
more  than  five  miles  8. W.  firom  over  Greenwich ; 
required  its  elevation. 

Feet. 

Barometer  in  balloon,       18*85,  Table  IL    .    18,007 
at  Greenwich,  29-97,       „  .         883 


>> 


12,194 
Mean  temperature,  88*— Table  IIL  Factor  .      1,013 


12.L>69 
Latitude,  61}^— Factor  fh)m  Table  lY.         .    99,941 


Correction  from  Table  Y. 


Xlevation  of  Greenwich 
balloon  . 


f» 


12,282 
88 

12,800 
169 

12,459 
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TABLE  II.— Appboximate  Heioht  due  to  Babomitbio  Pbessure. 


laches  of 
Bvometer 

Feet.            < 

! 

Inches  of 
Barometer. 

Feet 

1 

1 

Inches  of 
Barometer. 

Feet 

1 

31-0        1 

0 

27-3 

1 
3,323 

23-6 

7,131 

30-9 

Si            '\ 

27-2 

3,419 

23-5 

7,242 

20^ 

169 

271 

3,515 

23-4 

7,353 

307 

254 

27-0 

3,612 

23-3 

7,465 

30-6 

339 

26-9 

3,709 

232 

7,577 

30-5        1 

425 

26-8 

3,806 

231 

7,690 

30-4 

511 

267 

3,904 

23-0 

7,803 

30-3 

597 

1        26-6 

4,002 

22-9 

7,917 

30-2 

683 

26-5 

4,100 

22-8 

8,032 

301 

770 

26-4 

4,199 

227 

8,147 

30-0 

1 

857 

26-3 

4,298 

22-6 

8,262 

291) 

944 

26-2 

4,398 

22-5 

8,378 

298 

1 

1,032 

261 

4,498 

224 

8,495 

29-7 

1,120 

26-0 

4,588 

22  3 

8,612 

2915 

1.208 

25-9 

4,699 

22-2 

8,729 

29-5 

1,296 

25-8 

4,800 

221 

8,847 

294 

1,385 

'        257 

4,902 

22-0 

8,966 

29-3 

1,474 

250 

1 

5,004 

21-9 

9,085 

29-2 

1,563 

1        25-5 

5,106 

21-8 

9,205 

291 

1,653 

25-4 

5,209 

217 

9,325 

29-0 

1,743 

25-3 

1 

6,312 

21-6 

9,446 

289 

1,833 

25-2 

5,415 

21-5 

9,567 

28-8 

1,924 

251 

5,619 

21-4 

9,689 

287 

2,015 

25-0 

6,623 

21-3 

9,811 

286 

2,106 

24-9 

5,728 

21-2 

9,934 

285 

2,198 

21-8 

5,833 

211 

10,058 

28-4 

1          2,290 

1            * 

247 

5,939 

210 

10,182 

28-3 

2,382 

24-6 

6,045 

20-9 

10,307 

282 

2,475 

24-5 

6,152 

20-8 

10,432 

281 

2,568 

24-4 

6,259 

207 

10,558 

28D 

2,661 

24-3 

6,366 

20-6 

10,684 

27-9 

2,754 

24-2 

6,474 

20-5 

10,812 

27-8 

2,848 

241 

6,582 

20-4 

10,940 

277 

2,942 

24-0 

6,691 

20-3 

11,069 

27-6 

3,037 

23-9 

6,800 

20-2 

11,198 

27*5 

3,132 

23-8 

6,910 

201 

11,328 

274 

3;a7 

237 

7,020 

20-0 

11,458 

rso) 


TABLE  III.— CoRBEcnoN  due  to  Mean  Tempebatube  of  Air  : 
The  temperature  of  the  upper  and  lower  station  being  added  and  divided  by  2. 


Mean  Tempe- 
rature. 

Factor. 

Mean  Tempe- 
rature. 

Factor. 

Mean  Tempe- 
rature. 

Factor. 

10 

0-955 

1 

i         35 

1-006 

60 

1-057 

11 

0-957 

36 

l-(»08 

61 

1-059 

12 

0-959 

37 

1-010 

62 

1061 

13 

0-961 

38 

1-012 

63 

l-Wa 

14 

0-963 

39 

1-014 

64 

1-065 

15 

0-965 

40 

1-016 

65 

1-067 

16 

0-967 

;        41 

1-018 

66 

1-069 

17 

0-969 

42 

1-020 

67 

1071 

18 

0-971 

43 

1022 

68 

1073 

19 

0-974 

44 

1024 

69 

1-075 

20 

0-976 

45 

1-026 

70 

1-077 

21 

0-978 

46 

1-028 

71 

1-079 

22 

0-980 

47 

1-031 

72 

1-081 

23 

0-982 

48 

1-033 

73 

1-083 

24 

0-984 

49 

1-035 

74 

1-086 

25 

0-986 

50 

1-037 

75 

1-088 

26 

0-988 

51 

1-039 

76 

1-090 

27 

0-990 

52 

1-041 

77 

1-092 

28 

0-992 

:        5:^ 

1-043 

78 

1-094 

29 

0-994 

54 

1-045 

79 

1-096 

30 

0-996 

55 

1-047 

80 

1-098 

31 

0-998     ■ 

56 

1-049 

81 

1-100 

32 

1-000 

67 

1-051 

82 

1-102 

33 

1-002 

58 

1-053 

83 

1-104 

34 

1-004 

59 

1055 

1 

!      "" 

1-106 

1 

TABLE  IV.— Correction  dub  to  Difference  of  Gravitation  in  Different  Latitudes. 


LaUtude. 

Factor. 

1 

Latitude. 

Factor. 

LaUtude. 

Factor. 

80 

0-99751 

50 

0-99954 

1         20 

1-00203 

75 

0-99770 

45 

1-00000 

15 

1-00230 

70 

0-99797 

40 

1-00046 

10 

1-00249 

65 

0-99830 

35 

1-00090 

5 

1-00261 

60 

0-99868 

30 

1-00265 

0 

1-00265 

55 

0-99910 

25 

1-00170 

1 

TABLE  V. 


Height  In 

Correctire 

Height  in 

Corrective 

Height  in 

Corrective 

1000  Feet. 

Additive. 

1000  Feet. 

Additive. 

1000  Feet. 

Additive. 

1 

3 

6 

17 

11 

33 

2 

5 

7 

20 

12 

37 

3 

8 

8 

23 

13 

41 

4 

11 

9 

26 

14 

44 

5 

14 

10 

30 

15 

48 

(8i) 


TABLE  VL— Showing  the  "Weight  in  Grains  op  a  Cubic  Foot  of  Dry  Air 
under  pressure  of  30  inches  of  Mercury  for  every  degree  from  0  to  100. 


T-mp. 

.  F»hr. 


Weight  of 

Cabic  Foot  of 

Dry  Air. 


Temp. 
Fahr. 


0 

1 
o 

3 

4 

5 

6 

7 

8 

*} 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

•3) 

21 

tr2 

13 

24 


Grains. 

606-37 
605-05 
603-74 
602-43 
601-13 
5i»9-83 
598*54 
51*7-26 
5a")-98 
59471 
5113-44 
592-18 
590-92 
689^7 
588-42 
58718 
585-95 
584-72 
583-49 
582-27 
581-05 
579-84 
578-64 
577-44 
576-24 
675-05 


26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Weight  of 

Cable  Foot  of 

Dry  Air. 

1 

Temp. 
Fahr. 

Grains. 

573-87 

61 

572-69 

62 

571-51 

63 

570-34 

54 

669-17 

65 

50801 

56 

566-85 

57 

666-70 

58 

564-56 

59 

563-42 

60 

562-28 

61 

56115 

62 

560-02 

6;^ 

558-89 

64 

56777 

65 

656-66 

66 

565-55 

67 

554-44 

68 

553-34 

69 

652-24 

70 

561-15 

71 

650-06 

72 

648-97 

73 

647-89 

74 

546-82 

75 

Welpht  of 

Temp 

Fahr. 

Cubic  Foot  of 
Dry  Air. 

Grains. 

545-74 

76 

544-67 

77 

543-61 

78 

542-55 

79 

541-50 

80 

540-45 

81 

539-40 

82 

638-36 

83 

537-32 

84 

536-28 

85 

535-25 

86 

5:^4-22 

87 

6;«-20 

88 

632-18 

89 

531-17 

90 

5;^ -16 

91 

529-15 

92 

5-28-14 

93 

627-14 

94 

62615 

95 

5'2516 

96 

62417 

97 

523-18 

98 

522-20 

99 

521-22 

100 

Weiarht  of     , 

Cubic  Foot  of  i 

Dry  Air. 


Grains. 

520-25 
519-28 
518-31 
517-35 
616-39 
515-43 
614-48 
513-53 
612  59 
511-65 
510-71 
60977 
508-84 
607-91 
506-99 
606-07 
605-16 
604-23 
603-32 
502-41 
501-50 
600-60 
499  70 
498-81 
497-93 


When  flying  lerels  are  taken  across  a 
country,  the  following  formula  is  sufficiently 
correct:— 

Let  the  quantities  observed  be  denoted  as 

fi>Uowf : — 


At  th«  I^mr 

Btaiioa. 

H 


At  the  HiKhtr 

bUtlOD. 


He!fht  of  the  merca-  n 

rul  column  in  ihe  > 

barometer  J 

Trmpeiatare  of  mer-^ 

wry     in     dejrreesf  -,  ^ 

ritir.,a»shovnbyat*c 

tiched  thermometer) 
Traperatare  of  air  in  \ 

cltrre«»of  Fahr..  asf  »»  ^ 

shown   by  the    de  T 

Uehed  tbermumetcr} 

Then  the  height  of  the  higher  station  above 
the  lower  in  teat 

-  C0360  {log.  ZT  -  lojr.  A  -  000044  (T  -  <  j-  - 

986         / 


0 


For  rapid  calculation,  the  following,  though 
leu  exact,  is  convenient : — 

Height  in  feet  =  66300  (log-  ^  -  !<«•  *)• 
In  the  absence  of  logarithms,  the  following 


formula  may  be  used  for  heights  not  exceed* 
ing  about  3000  feet.  Correct  the  barometric 
reading  at  the  higher  station  as  follows  : — 


v=»(i  +  r-«\ 


then 


Height  in  feet  =  62428  ^-^J?  i}  X 
nearly. 


lOOuO/ 


V60 


) 


I— The  parts  of  a  barrack  consist 
of— 1.  The  barrack-room,  and  non-commis- 
sioned officers'  (sergeants,  &c. )  room  screened 
off ;  2.  quarters  of  the  married  privates ;  3. 
quarters  of  the  staff-sergeant  and  sergeants' 
mess ;  4.  quarters  of  the  officers ;  5.  kitchens ; 
6.  ablution  rooms ;  7.  latrines  and  urinals ; 
8.  orderly  room  and  guard-room ;  9.  colls  ; 
10.  tailors*  shop  and  armoury  commissariat 
stores,  canteen;  11.  reading-room  (in  many 
barracks),  schools,  magazine. 

The  hygiene  of  barracks  is  evidently  sub- 
ject to  the  same  principles  as  habitations  (see 
Habitations),  yet  there  are  some  special 
points  which  reijuire  notice. 

About  fifteen  yeai-s  ai:o  the  barracks  of  this 
country  were  so  ill-couHtructed,  so  confined 
as  to  cubic  space,  and  therefore  so  impure  M 
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to  air,  that  the  mortality  from  destructive 
lung  diseases  and  fevers,  especially  typhoid, 
was  greater  than  that  of  almost  any  civil 
population  of  equal  age,  and  excited  the  at- 
tention of  the  AVar  Office.  A  committee 
was  therefore  appointed  in  1855,  to  report 
upon  the  state  of  the  barracks  at  that  date ; 
this  led  to  the  organisation  of  the  Barrack 
Improvement  Commission,  which  in  1861  pub- 
lished a  blue  book,  entering  into  great  detail 
on  the  construction,  ventilation,  and  sewerage 
of  new  barracks. 

These  two  reports  are  now  bearing  fruit. 
Of  late  years,  both  in  England  and  India, 
no  expense  has  been  spared  to  render  the 
barracks  healthier.  The  Commission  found 
that  no  regular  plan  or  principle  had  been 
followed  in  the  older  edifices;  they  especially 
condemned  building  the  barracks  so  as  to  en- 
close a  square,  which  certainly  very  effectively 
prevents  ventilation.  They  recommended 
that  the  barracks  should  consist  of  numerous 
detached  buildings  arranged  in  lines  —  the 
lines,  when  possible,  running  north  and  south, 
10  that  each  side  has  the  benefit  of  the  sun. 
The  bitrrack  unit,  that  is,  the  barrack -room, 
is  recommended  to  be  narrow,  with  opposite 
windows,  to  have  only  two  rows  of  beds,  and 
100  feet  of  cubic  space  to  each  bed. 

Many  of  these  recommendations  are  carried 
out.  In  recently-built  barracks  there  is  an 
excellent  system  of  warming  and  ventilation, 
an  ample  water  supply,  and  there  are  great 
facilities  for  personal  cleanliness  and  cooking 
purposes.  Tiie  soldier,  however,  still  sleeps 
and  lives  in  the  same  room,  although  in  some 
barracks  there  are  reading-rooms,  which  take 
the  place  of  a  day-room.  Seven  per  cent,  of 
the  soldiers  are  permitted  to  marry.  They 
inhabit  separate  quarters ;  but  to  each  family 
one  room  alone  is  allotted,  which  is  decidedly 
contrary  to  sanitary  principles. 

The  latrines  are  Jenning^s  or  Macfarlane*s 
patents,  placed  at  some  little  distance  from 
the  barracks,  connected  with  them  by  a 
covered  way.  These  latrines  are  troughs  made 
of  metal  or  earthenware  about  one-third  full 
of  water.  Twice  a  day  the  trap  is  lifted  and 
the  soil  flushed  into  a  tank ;  the  seats  and 
floor  are  kept  scrupulously  clean. 

In  barracks  in  hot  climates  the  same  princi- 
ples are  applicable,  namely,  narrow  buildings 
with  cross  ventilation — they  are  generally  re- 
commended to  be  raised  from  off  the  ground, 
to  face  the  prevailing  winds,  to  be  painted 
either  white  or  a  light  yellow ;  and  there  are 
frequently  required  special  arrangements  for 
ventilation,  such  as  PankahSf  Th^rmanditotes^ 
&;c.,  and  sprays  of  water  to  cool  the  air.  The 
importance  of  frequent  ablution  in  hot  climates 
aho  necessitates  the  construction  of  numerous 


baths.     See  Habitations,  Ovebcbowddto, 

Baryta,  Hydrate  of— Hydrate  of  bary- 
ta is  prepared  by  digesting  caustic  baryta  or 
barium  oxide  with  a  little  water.  It  can  be 
obtained  crystallised  as  follows : — 

1.  From  a  concentrated  solution  of  either 
nitrate  or  chloride  of  barium,  precipitated 
with  a  rather  strong  solution  of  pure  potassa, 
or  of  pure  soda,  perfectly  free  from  carbonic 
acid. 

2.  A  strong  solution  of  sulphide  of  barium 
is  boiled  with  successive  portions  of  black 
oxide  of  copper,  until  it  ceases  to  give  a  black 
precipitate  with  a  salt  of  lead;  the  liquid 
after  filtration  yields  crystals  of  the  hydrate 
on  cooling. 

Its  principal  use  to  the  medical  officer  of 
health  is  in  the  estimation  of  carbonic  acid  in 
air,  as  it  is  one  of  the  most  sensitive  tests  for 
that  substance,  the  least  trace  of  carbonic 
acid  being  absorbed  by  it,  and  forming  the 
white  insoluble  carbonate  of  baryta.  Two 
kinds  of  baryta-water  are  generally  used  in 
Fettenk»fer*s  process :  one  containing  21  grms. 
the  other  7  to  the  litre.  1  cc.  of  the  weaker 
one  corresponds  to  one  milligramme  of  car- 
bonic acid.  1  c.c.  of  the  stronger  =  3  mgrm. 
of  carbonic  acid.    See  AiB,  Amaltsis  of. 

Baryta-lXrater— Baryta-water  is  a  solu- 
tion of  hydrate  of  baryta  in  water. 

Bastards— A  product  of  the  manufacture 
of  loaf-sugar.    See  SUGAB. 


Batata  {ConvoJvuluM  hatatcu),  or  Sweet 
Potato— The  batata  was  introduced  here  by 
Sir  Francis  Drake  and  Sir  John  Hawkins,  and 
a  good  crop  was  grown  at  Formby  in  Lanca- 
shire.  Batatas  are  used  largely  in  Central 
America,  but  they  do  not  bear  the  cold  of  our 
winter ;  and  hence  to  successfully  cultivate 
them  in  England  appears  impossible.  The 
tubers  contain  about  32  per  cent  of  solid 
matter;  IG  of  which  is  starch,  10  sugar, 
1*5  albumen,  1*1  gum,  *3  fat,  2  9  mineral 
matter.    See  Potato. 

Baths,  Bathing— The  beneficial  effects 
of  the  bath,  both  moral  and  physical,  are  too 
obvious  to  be  enlarged  upon.  Gibbon  says 
that  for  centuries  Rome  needed  no  physician 
but  the  bath  ;  and  there  is  no  doubt  that  the 
bath  is  a  preventive  as  well  as  a  remedial 
agent. 

The  skin  is  continually  subjected  to  abra- 
sion, and  the  processes  of  reproduction  and 
decay ;  hence  the  cuticle  is  being  constantly 
thrown  off  as  effete  and  useless  matter  in  the 
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•bape  of  very  minate  scales  or  dust,  and 
this  becoming  mixed  with  the  oily  and  saline 
matters  of  the  skin,  is  sufficiently  adhesive 
to  attach  itself  to  the  surface  of  the  body  and 
doihing,  and  to  attract  waste  particle  of 
the  dresR,  and  dust  and  soot  floating  in  the 
atmosphere.  Uoless  the  skin,  therefore,  be 
frequently  washed,  the  channels  of  perspira- 
tion become  choked,  and  the  clothing  unfit  to 
be  worn.  The  result  of  the  pores  of  the  skin 
being  thus  obstructed  is  impeded  transpira- 
tion, by  which  its  functions  as  a  respiratory 
organ  are  suspended.  This  adhering  pellicle 
of  refnae  matter  forms  a  favourable  medium 
for  the  absorption  and  transmutation  into  the 
body  of  effluvia,  miasmata,  poisonous  gases, 
and  the  infectious  and  contagious  matters  of 
disease. 

Should  the  skin  long  continue  dirty,  the 
Uood  is  deprived  of  one  of  its  sources  of 
oxygen,  and  one  of  it«  outlets  of  carbon,  and 
matters  which  should  be  thrown  out  by  the 
skin  are  retained  in  the  system,  and  serious 
effects  may  ensue  ;  besides  this,  bathing  pro- 
motes personal  comfort  and  personal  beauty. 
The  ranges  of  the  temperature  of  water 
appropriate  to  the  respective  baths,  according 
to  the  common  nomenclature,  are  shown  in 
the  following  table : — 

Tamp.  nJir.    % 
Cold  bath  83'    to    75' 

Temperate  bath    .  75"     ..     82* 

Tepid  bath  . 
Warm  bath  . 
Hot  bath 


82* 

W 
»8* 


n 

l> 
•» 

»» 


90* 


Cold-bathing  in  this  country  is  only  suited 
to  the  healthy  and  vigorous,  and  can  only  be 
Mfely  practised  in  the  warmer  months  of  the 
jctr,  and  in  a  mass  of  water  sufficient  to  per- 
nit  <^  the  heat  of  the  body  being  maintained 
hj  swimming  or  other  active  exercise.  The 
«^  bath,  medically  considered,  is  tonic, 
idmalant,  and  restorative  when  judiciously 
tiken,  and  when  not  too  long  continued  or 
too  often  repeated.  When  beneficial,  the  pa- 
tient feels  a  plaasant  glow  on  the  surface  of 
the  body  immediately  following  it :  if  a  sensa- 
tion of  coldness  or  shivering  ensues,  it  acts 
iBJariously  and  should  not  be  repeated.  If 
tbe  bather  remains  too  long  in  the  water,  it 
ku  a  sedative  effect.  The  sedative  effect 
of  lea  and  mineral  waters  is  much  less  than 
that  of  pure  water,  or  of  spring  or  river  water. 
Dr.  George  Johnson,  in  a  paper  read  before 
the  Clinical  Society  of  London  in  November 
1973,  drew  attention  to  the  curious  fact  that 
BISD7  persons  after  remaining  in  the  water 
from  fijfteen  to  thirty  minutes  are  subject  to 
temporary  attaeks  of  albuminuria.  It  is  the 
opinion  (^  this  gentleman  that  the  presence 
of  albuminuria  in  these  cases  was  directly 
das  to  Buppresaed  action  of  ibe  skin. 


The  water  should  be  soft  and  pure,  and 
good  soap  sparingly  but  regularly  employed 
whenever  the  skin  requires  it. 

TVorken  in  particular  trades  find  the  fre- 
quent use  of  the  bath  absolutely  essential  to 
health.  The  following  workmen  especially 
are  compelled  frequently  to  bathe — workers 
in  lead,  hatters,  starchers,  makers  of  blankets, 
tanners,  leather  dressers,  dyers,  and  quick- 
silverers. 

Psris  appears  to  be  much  better  off  for 
bathing  accommodation  than  Loudon,  for  we 
find  that  in  1852  there  were  5058  bathing 
places  in  that  city.  M.  Chevallier  has  pro- 
posed that  the  steam  escaping  from  engines 
in  large  manufactories,  should  be  utilised  for 
warming  the  water  of  baths ;  by  adopting  this 
process  a  considerable  saving  would  be  effected 
in  fuel,  &0.  That  this  idea  is  not  impracti- 
cable is  proved  by  the  fact  that  this  course  has 
been  adopted  at  more  than  one  manufactory 
in  France  for  the  use  of  the  men  engaged, 
and  with  the  most  successful  and  beneficial 
results. 

It  has  been  often  observed,  and  with  truth, 
that  one  particular  in  which  the  therapeutic 
machinery  of  our  English  hospitals  falls 
lamentably  short  of  that  of  Continental 
hospitals,  is  in  the  matter  of  baths.  The 
first  step  to  remedy  this  was  taken  by  the 
University  College  Hospital  in  1873,  the 
authorities  of  which  erected,  at  a  cost  of 
£1800,  baths  available  for  a  variety  of  not 
only  skin  complaints,  but  other  diseases,  such 
as  rheumatism,  paralysis,  neuralgia,  syphilis, 
sciatica,  and  many  others. 

Baths^  Mud  (illutathn),  were  common 
among  the  ancients,  the  mud  on  the  seashore 
and  the  slime  of  rivers  being  especially  prized 
for  this  purpose.  The  Tartars  and  Egyptians 
still  use  them  in  certxdn  diseases,  and  they 
are  largely  taken  at  Driburg,  Membei-g,  Eil- 
son,  Neundorf,  Pyrmont,  and  Spa.  The 
chief  varieties  of  mud-baths  appear  to  be— 

1.  Mud  or  slime  deposited  from  mineral 
waters,  used  either  for  complete  immersion 
or  for  poultices,  as  at  Acqui  and  St.  Amaud. 

2.  Simple  peat  earth  or  other  earths. 

3.  Peat  earth  impregnated  with  mineral 
water. 

Mud-baths  appear  to  act  as  a  strong  stimu- 
lant to  the  skin,  partly  from  their  heat  and 
partly  from  the  increased  pressure  and  fric- 
tion. After  being  used  a  few  times  they 
sometimes  bring  out  rashes,  and  are  believed 
to  excite  anew  old  inflammations.  They  not 
unfrequently  induce  a  feeling  of  weariness, 
and  distaste  for  food.  In  general  torpor  and 
atony  of  the  system,  in  paralysis,  neuralgia, 
and  in  old  affections  of  the  joints,  they  are 
Buid  to  have  been  osefuL 
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Baths,  Salt  {Safz  ^cwfer)— Sea-bathing  is 
extremely  popular  in  England,  but  neither 
the  strong  salt-baths  of  Droitwich  nor  the 
weaker  ones  of  Woodhall  Spa,  Ashby-de-la- 
Zouch,  and  a  few  others,  are  as  well  known 
as  they  deserve  to  be.  There  can  be  little 
doubt  of  the  stimulating  action  of  saline  solu- 
tions on  the  skin  and  whole  system.  Sea- 
bathing is  rarely  pursued  systematically 
except  in  the  summer  months,  and  artificial 
salt-baths  may  be  said  to  be  unknown  amongst 
the  poorer  classes.  Physicians,  moreover, 
when  ordering  salt-baths,  seldom  specify  the 
strength. 

Tjie  Atlantic  Ocean  contains  from  three  to 
four  per  cent,  of  saline  matters,  hence  the 
ordinary  quantity  of  two  to  six  pounds  of 
salt  for  an  adult  bath,  containing  perhaps 
sixty  gallons,  is  absurd.  Artificial  baths,  to  be 
of  any  use  whatever,  will  require  to  be  made 
the  strength  of  sea-water,  twice  its  strength, 
or  three  times  its  strength,  according  to  cir- 
cumstances. In  Germany  the  Stassfurt  salt 
has  been  lately  much  commended ;  its  average 
composition  is  as  follows : — 


■«*•• 

r         PrroMit. 

Chloride  of  potassium 

16-8 

„          magnesium    . 

26-5 

„           so<lium  . 

13-6 

Sulphate  of  magnesium    . 

11-6 

Water,  &c 

31  « 

10000 

Its  great  advantage  is  its  cheapness — one 
pound  in  Germany  only  costs  two  pfennings 
(one-fifth  of  a  penny).  If  sea- water  is  desired 
to  be  imitated,  a  mixture  of  salts,  such  as 
Tidman's  sea-salt,  is  easily  purchased,  which, 
if  added  in  proper  quantity  to  water,  really 
makes  a  bath  possessing  most  of  the  proper- 
ties of  sea-water.  By  a  careful  study  of  the 
composition  of  various  natural  saline  baths 
given  in  article  Water,  these  waters  may 
be  more  or  less  successfully  imitated  and 
used. 

There  are  a  variety  of  medicated  baths,  a 
description  of  which  belongs  more  properly 
to  a  treatise  on  medicine. 

The  first  bath  opened  in  England  for  the 
purpose  of  hot-bathing  is  said  to  have  been  in 
Bagnio  Court,  now  Bath  Street,  Newgate 
Street;  this  was  established  in  1679.  Peer- 
less Pool  (Perilous  Pool),  mentioned  by  Stow 
(1600),  was  enclosed  as  a  bathing-place  in  1743. 
The  first  public  baths  and  wash-houses  opened 
in  London  were  established  by  Mr  Bowrie  in 
the  neighbourhood  of  the  London  Docks  in 
1844;  and  in  the  same  year,  through  the 
instrumentality  of  Catherine  Wilkinson,  who 
in  1832  began  to  lend  her  room  and  appliances 
for  poor  people  for  washing,  pubUo  baths 


and  wash-houses  were  founded  in  liTerpooL 
An  Act  was  passed  in  1846  to  encourage  the 
establishment  of  public  baths  and  wash-houses 
**  for  the  health,  comfort,  and  welfare  of  the 
inhabitants  of  populous  towns  and  districts 
in  England  and  Ireland."  Since  then,  public 
baths  and  wash-houses  have  been  established 
in  every  district  in  London,  and  in  most  of 
our  large  towns. 

Any  local  authority  may,  if  they  think 
fit,  supply  water  from  any  waterworks, 
purchased  or  conducted  by  them,  to  any 
public  baths  or  wash-houses,  on  terms  to  be 
agreed  upon  by  the  local  authority  and  the 
persons  desirous  of  being  supplied.  A  local 
authority  may  also  construct  works  for  the 
gratuitous  supply  of  any  public  baths  estab- 
lished otherwise  than  for  private  profit,  or 
supported  out  of  any  poor  or  borough  rate. — 
(P.  H.,  s.  65.) 

The  Baths  and  Wash-houses  Acts  (9  k  10 
Vict.  c.  74, 10  &  11  Vict,  c  61)  may  be  adopted 
by  tirban  sanitary  authorities ;  they  encourage 
and  give  facilities  for  the  establishment  of 
baths  and  wash-houses.     An  urban  sanitary 

authority,  having  any  seashore  or  river  strand 

within  its  district,  may  make  bylaws  with^ 
regard  to  the  use  of  bathing-machines,  thg^ 
establishment  of  bathing-places,  indeeen^^ 
exposure,  the  distances  at  which  boats  let 
hire  shall  be  kept  from  persons  bathing 
&o.,  &c.— (P.  H.,  s.  171 ;  10  &  11  Vict.  c. 
s.  69.) 

It  is  unlawful  for  men  to  bathe  near 
public  footway  frequented  by  women,  unl< 
the  men  are  hidden  from  view  by  a  screen 
covering ;  and  if  they  expose  themselves 
this  manner,  they  are  liable  to  an  indictm 
for  indecency,  notwithstanding  that  at  tl 
particular  place  people  have  long  been 
tomed  to  bathe.    It  is  also  indictable  fi 
man  to  undress  himself  on  the  sea-beaoh 
bathe  in  the  sea,  in  a  place  where  he  can 
distinctly  seen  from  inhabited  houses,  altbo* 
such  houses  may  have  been  recently  eiec^ 
and  although  it  may  have  been  customary- 
men  to  bathe  there  (Glen).    Bathing  is 
hibited  in  streams,  reservoirs,  condoitt, 
ducts,  or  other  waterworks  belonging  t 
under  the  control  of  a  sanitary  antho 
Penalty  £5  or  less. 


/ 


Beans— The  different  species  of  e<iible 
beans,  speaking  generally,  are  characterised 
by  containing  a  considerable  amount  of  nitro- 
genoiu  substances,  hence  their  dietetic  valae. 
The  nitrogenous  substance  in  ordinary  beans 
is  called  legumin  or  vegetable  casein.  It  exists 
in  combination  with  sulphur  and  phosphoms. 
Beans  contain  more  salts  than  the  oereslus^ 
especially  those  of  potash  and  lime. 
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The  following  table  ibows  the  Composition 

OF  THE  KiDXET  AND  THE  BROAD  BEAN  :— 


RMwau  Ynl- 

YlcU  Fkbtt-. 

cari*— 
Kldbey-BMn. 

Omumon  or 
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▼iter 

• 

1«- 

128 

Lrfnmin,  albamen. 

and 

ftut«a  -  like 

auo- 

225 

22* 

kUQC«4    . 

• 

) 

C^Ualow    . 

• 

44 

5- 

Surch,   destrine. 

and  ) 

490 

52  6 

wg»r 

. 

J 

F»t    .       .       . 

■ 

20 

1-6 

Chk>ropbjll 

, 

— 

Ealu.       . 

, 

2  4 

2  5 

Poush 

■ 

•v8 

•63 

fr^.      . 

• 

•24 

<)4 

Lii&e . 

iZ 

•15 

Xatniesia. 

, 

•18 

•2 

lion  . 

, 

•ool 

•03 

Pbotphoric  acid 

■ 

•61 

•0 

Salpharic  9cU\  . 

• 

•07 

•08 

CliVinde  of  potash 

, 

— 

— 

Kodium 

• 

— 

— 

Qlorine    . 

• 

•025 

•06 

The  malts  of  an  Analysis  of  Indian  Beans 
ii  thuB  giren  by  Forbes  Watson : — 


(•  baui)— 
Bh'vi  at 
ludiA. 

Kieroirpnoas 

hi        .       . 

Surch    . 
Xacnl  matters 

10-?6 

88-83 

10  51 
26^:i 

4-14 
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oflndiA. 


12-03 

23-27 

2-20 

59:^ 
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■mm  Lent. » 

Ivatllt  cmlUdI 

DboU.  like  tb« 

MuMuor.  iu 
UhwliutMil.* 


11-84 

2515 

1-26 

59-85 

1-9-2 


Beini  are  not  very  digestible,  about  6*5  per 
eeot  pauing  away  unaltered ;  and  on  an 
examination  of  the  faeces,  starch  cells,  giving  a 
Use  reaction  with  iodine,  may  be  found  ;  be- 
sdet  this,  a  great  deal  of  flatulence  is  said 
to  be  produced  by  the  sulphuretted  hydrogen 
ibno^  from  the  legumin.  In  preparing  beans 
for  the  table,  they  should  be  boiled  slowly,  and 
for  s  long  time.  Old  beans,  no  matter  how 
long  boi]e«l,  will  not  soften ;  in  fact,  on  pro- 
long boiling,  they  become  hard.  Both  men 
ifid  animals  can  be  nourished  upon  beans 
alooe  for  some  time.  Added  to  rice,  they 
fonn  the  staple  food  of  large  populations. 
The  Hindoo  mixes  lentils  with  ghee  and  rice ; 
the  Arabs  eat  Bgyptian  horse-beams,  and 
frij'tfei  (a  species  of  black  bean)  are  exten- 
iivelr  consumed  in  Yucatan  and  Central 
America. 

Beao-flour  has  been  used  for  the  adultera- 
tioo  of  when  ten  flour  ;  it  can  be  detected  by 
ita  microscopic  characters.  The  meshes  of 
eelldoae  are  very  much  larger  than  those  of 
the  fourth  coat  of  wheat,  with  which  it  has 
•ometimes  been  confounded,  and  the  starch 

*  This  it  not  liked  much  by  the  Ulndoos,  on  ac- 
cooDtof  itf  hlood-mi  coJour. 


grains  are  also  quite  different  (fig.  11)  ;  they 
are  oval  or  rcniform,  or  with  one  end  slightly 
larger ;  they  have  no  clear  hilum  or  rings,  but 
many  have  a  deep  central  longitudinal  cleft 
running  in  the  longer  axio,  and  occupying  two- 
thirds  or  three-fourths  of  the  length,  but  never 
reaching  completely  to  the  end ;  this  cleft  is 
sometimes  a  line,  sometimes  a  chasm,  and 
occasionally  secondary  clefts  abut  uj)on  it  at 
jmrts  of  its  course ;  sometimes  instead  of  a 
cleft  there  is  an  irregular-shaped  depresrion. 
If  a  little  liquor  potassw  be  added,  the  cellulose 
is  seen  more  clearly.  If  the  flour  be  adde<l 
to  a  little  boiling  water,  the  smell  of  bean 
becomes  apparent.    See  Flour. 
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Fig.  11. 

Bedding,  Purifioation  of— Bedding 
cannot  be  properly  disinfected  unless  taken 
to  pieces  and  subjected  to  dry  heat,  which 
can  only  be  done  in  large  ovens  or  disinfecting 
chambers. 

Any  local  authority  may  provi<le  a  proper 
place  and  necessary  appliances  for  the  disin- 
fection of  bedding. — (1*.  H.,  s.  122.) 

Any  local  authority  may  direct  the  deten- 
tion of  bedding,  clothing,  &c.,  which  have 
been  exposed  to  infection,  and  may  give  com- 
pensation for  the  same. — (lb.,  s.  121.) 

Any  person  giving,  lending,  selling,  trans- 
mitting, or  exposing  bedding,  clothing,  rags, 
&C.,  which  have  been  expose<l  to  infection,  is 
liable  to  a  penalty  not  exceeding  £5. 


\^Ste  Disinfectants,  Habita- 
tions, Ventilation,  &c. 

^Set  Food,  Me^vt,  Training. 

i_Deer  is  an  artificial  compound,  the 
chief  constituents  being  a  fennented  saccha- 
r'mQ  solution  plus  a  wholesome  bitVei.   It  \a 
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usually  defined  as  a  fermented  infusion  of 
malt  flavoured  with  hops,  but  this  is  quite 
erroneous,  sugar  largely  taking  the  place  of 
malt,  other  vegetable  bitters  the  place  of 
hops. 

I3cfore  the  introduction  of  hops  from  the 
Netherlands,  beer  was  always  bittered  by 
camomile,  horehound,  &c,  and  directly  the 
hop  was  imi>orted,  there  woa  so  loud  an  outcry 
against  its  use,  that  its  employment  in  beer 
was  forbidden  by  Act  of  Parliament.  A  few 
years  afterwards,  however,  the  hop  was  not 
alone  recognised,  but  its  use  was  legalised  to 
the  exclusion  of  all  other  bitters.  This  step 
must  be  regarded  as  a  fiscal  one,  rendering 
the  collection  of  the  duty  easier.  In  1862  the 
hop-duty  was  reiHjaled,  the  consequence  being 
a  return  on  the  part  of  the  trade  to  bitters, 
which  are  cheaper  than  the  hop. 

The  bitters  actually  used,  either  in  substitu- 
tion of  hops,  or  more  frequently  as  an  addi- 
tion, are  camomile,  calumba,  chirata,  gentian, 
horehound,  wormwood,  quassia,  and  sima- 
ruba;  now  all  these  are  recognised  tonics, 
and  there  can  be  no  valid  objection  against 
their  use.  AVe  cannot  see  that  hop  is  supe- 
rior to  any  of  them.  The  bittering  of  beer, 
indeed,  is  entirely  a  question  between  the 
brewer  and  the  palate  of  his  customers ; 
always  so  long  as  nothing  injurious  or 
poisonous  is  introduced. 

Besides  malt,  sugar,  hops,  and  bitters,  the 
brewers  use  various  chemicals,  which  assist  in 
the  preservation  of  beer ;  such  as,  for  example, 
Bean's  brewing  material,  jiatented;  biuul- 
phate  of  lime  ;  finings,  &c. 

There  are  many  varieties  of  ales  and  beer ; 
the  following  are  a  few  of  the  most  im- 
X>ortant: — 

Pale  oZtf— Manufnctarod  from  the  finest  and 
lightest  dried  malt  and  the  choicest  hops,  the  latter 
in  excess. 

MUd  aJe  differs  fi'om  pale  ale  In  being  sweeter, 
stronger,  and  almost  free  from  the  flavour  of  the 
bop. 

Bitter  ale  or  bitter  leer  has,  as  a  rule,  less  body 
than  pale  ale,  and  is  more  highly  bittered. 

Table  beer  is  a  weak  liquor,  commonly  containing 
three  or  four  times  the  proportion  of  water  usually 
present  in  ordinary  beer  and  ale. 

Porter. — ^The  beer  or  porter  of  the  metropolitan 
brewers  is  essentially  a  weak  mild  ale,  coloured  and 
flavoured  with  roasted  malt.  Its  richness  in  sugar 
and  alcohol,  on  which  its  stimulating  and  nutritive 
properties  depend,  is  hence  less  than  that  of  an  un* 
coloured  mild  ale  brewed  fTnm  a  like  original  quan- 
tity of  malt.  In  point  of  strength,  it  wouhi  seem  to 
stand  about  midway  between  light  and  strong  ales, 
although  frequently  brewed  of  a  strength  very  slightly 
above  that  of  table  ale. 

Stout  is  a  richer  and  stronger  description  of  porter, 
and  may  be  said  to  have  nearly  the  same  relation  to 


the  higher  qualities  of  mild  ale  that  porter 
with  regard  to  pale  ale  or  bitter  beer. 

The  average  specific  gravity  of  English  bee: 
porters  Is  from  1010  to  lOU.  The  percent 
malt  extract  (dextrine,  cellulose,  sugar)  is  le 
bitter  and  highest  in  the  sweet  ales  ;  it  variej 
4  to  15  per  cent,  in  ale,  and  4  to  }•  per  cent,  in  j 
The  hop  extract  (Inpnlin  and  resin)  is  in 
smaller  amount.  The  alcohol  varies  from  1 
per  cent,  in  volume.  The  free  acidity  which 
fi-om  lactic,  acetic,  gallic,  and  malic  acids  ran 
reckoned  as  dry  acetic  acid)  from  15  to  40  grai 
pint.  The  sugar  has  a  great  tendency  to 
glucinic  acid  (ChU^Oa).  The  albuminous  i 
in  most  beers  doei  not  average  more  than 
cent.  The  salts,  which  consist  of  alkaline  chl 
and  phosphates,  and  some  earthy  phosphates,  a^ 
'1  to  *3  per  cent.  Ammoniacal  salt  is  found  in 
quantities.  Caramel  and  assamar  arc  found 
dark  beers  or  porter:*.  Carbonic  acid  is  alway 
or  less  present,  the  average  is  '1  to  -2  parti  by  ^ 
per  cent,  or  about  1)  cubic  inch  per  ounce.  Y 
and  essential  oils  are  also  present 

Adopting  mean  numbers,  1  pint  (20  ounc 
beer  will  contain — 

Alcohol  1    ounce. 

Extractives,  dextrine, 

sugar  1-2     „     (534  grai 

Free  acid  25  grains. 

Salts       .  .        13  grains. 

(Pari 

Bass's  bottled  bitter  ale  contains  in   luO 
centimetres — 

5*3   gnns.  of  alcohol. 

5  -52  grms.  of  organic  residue. 

0  3d  gnus,  of  ash. 

A  sample  of  draught  ale,  costing  Sd.  per  i 
London,  contained  in  100  cubic  centimetres — 

4  7    prms,  of  alcohol. 

5*8   grms.  of  organic  residue. 

0*32  grms.  of  ash. 

A  sample  of  London  porter,  in  100  cubic 
metres^ 

3-3   grms.  of  alcohol. 

AAS  prms.  of  orfranic  residue. 

u  '30  grms.  of  ash. 

(Waxxi 

Nutritive  Value.  —Although  beer  has  a  1 
nutritive  value  than  similar  alcoholic  d 
yet  its  power  as  a  food  must  be  extr 
smalL  Its  effects  are  those  of  alcoht 
Alcoholism)  modified  by  the  asso 
saccharine,  extractive,  and  saline  matte 
would  seem  that  it  exercises  a  cont 
though  slight,  interference  with  elimin 
the  urea  and  pulmonary  carbonic  aci 
both  decreased,  which  explains  its  effei 
the  gouty  and  rheumatic,  as  well  as  it 
dency  to  fatten.  Hogarth,  in  his  illustr 
of  the  drunkards  of  "Beer  Alley"  and 
Lane,"  has  made  a  striking  difference  be 
the  plump  condition  of  the  one  and  the  < 
ated  aspect  of  the  other. 

Ranke  (Phys.  des  Alenschen,  1868,  ] 
has  ascribed  the  peculiar  exhausting  • 
pressing  action  of  beer  taken  in  excess 
large  amount  of  potash  salta,  but  pr« 


Ibt  other  ooartitasntt  (npcdall;  tha  hop),  are 
tbo  uaccnied.  Sums  ucmbcn  of  the  ticalty 
laciiT*  ttut  porMr  ii  better  inited  to  per- 
BM  with  ileliuta  atomub*  >Q<I  digeitioa 
tbnile. 

Tb(  chinctcriitici  of  good  beer  ere  tnm*- 
fUtncT.  >  fine  colonr,  >d  kgreaable  lemi- 
ibou  lltTonr,  ud  the  property  of  remeiniog 
(gt  wTcnl  honn  eipoied  in  ft  gUu  or  cup 
vittical  beeominE  Sst  or  iDupid. 

AiaUtraUani.  -  In  the  UeeDung  Aet  (1872), 
diva  19  eODtUDt  peoaltie*  for  osing  H17 
^Irteneoi  ralntnaee  for  mUiug  with  liqaon 
■U  by  pertoni  biving  liceitaea  under  the  Act ; 
ud  » tlie  Snt  wheduie  to  the  Act  ii  a  liit 
ddilttnioQi  ingredwnU— lit,  "  eoceului  in- 
dim,  ehloride  of  aodium,  oopperoi,  opium, 
biiiulHinp,>tTychiiiBe,  tobncco,  dunel  leed, 
cxtzvt  of  logwood,  udUof  liocor  load,  olam, 
■ad  uf  other  eitmct  or  compound  of  any  of 
tbt  >1»T(  ingndienti."  A  T»at  Tariety  of  aub- 
ituraare  uid  lo  be  comiE.oii  adulterant!  of 
Wi.  Foola,  fining*,  ealt,  eopiifma,  alnm, 
piini  of  paradiie,  picric  acid,  kc  ;  but  many 
gf  thFK  hare  been  nirBly  found  by  aoaljiii. 
Tlw  oalj  eommon  adnltenULta  actually  domoD- 
mlcJ  being  aalt,  alum,  andcoppema.* 

Analfot  of  Bter.—The  following  ia  the  beat 
pcMtn  to  detect  the  adultcrationa,  and  to 
Minute  the  quality  of  ale;— 
Dttcrmine  the  acidity  by  alkalimetry,  cal- 

TakelOOcc  of  beer,  pot  it  in  a  flaak  with  a 
liWtil  neck,  and  oounect  it  with  a  Liobig'i 
aodtaacr;  diatil  at  leaat  a  third  over,  then 
ntke  it  up  with  diitilled  water  to  its  original 
lulmM,  and  take  ita  apociHc  gravity  at  CO*  F. 
Iljt  0.  or  weigh  the  diatillate  and  make  up 
iu  wtifibt  to  50  grammes,  and  then  take  iti 
^tci£e  graTitj ;  by  refeienca  to  the  table) 
gultrALcOHULiHETBT,  the  alcoholic  itrength 
¥iU  be  found,  bat  aa  the  tahlea  give  the  per- 


ben  the  : 


«ij7W— ii  adoptedpitiiobTioua 
lie  itrength  mnit  bo  divided  by  2 ;  thua  if  the 
•pioEcEravity  of  the  50  grammei  of  diatillat* 
be  -9815,  the  percentage  of  alcohol  in  the  beer 


Te  obuin  the  aoliJ  rcnidue,  W  cc.  can  hr 
mpotaled  down  in  a  platinom  diah  to  diy- 
DtB,  ind  then  weighed  ;  the  weight  of  the 
diik,  inhlracted  from  the  weight  obtained. 
[iiM  lie  aolid  reiidue.  Tbia  m»y  now  bo 
ipiiW,  and  the  reaulting  a»h  weighed ;  thL- 
lilWf  iubtr»ct«d  from  the  total  reaidue  gives 
ihit  ii  oinally  entered  a*  the  malt  tzlraet 

•  Tu  aumrm  er  veiretable  blttaia,  onltaa  noilfnu, 
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The  alcohol,  aah,  malt  extract,  and  free  acid 
re  now  oTpraaaed  in  percentage,  and  a  very 
lair  idea  o£  the  (luality  of  the  ale  may  be 
formed  by  comparing  the  quantitiea  obtained 
with  thoae  uaually  foond  in  the  aame  olaaa  of 
l«er.  The  following  table  gi'ea  the  amonnt 
of   alcohol  and  oitraet   iu   moat   common 
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But  if  further  examination  ia  desirable,  it 
will  be  necesaaiy  to,  iu  the  first  place,  eiti- 
mate  qonntitalively  lome  of  tha  couatituenti 
at  the  »>h.  For  this  purpoie  the  ash  mnat 
be  diaaolved  in  hot  water,  and  tha  chlorine 
eatimated  volumetrically,  aa  deeciibed  under 
WaTEB  AsiLtSlS.  It  ii  to  ha  noticed,  that 
ilkaline  phoijihates  aomewbat  obicure  the 
reaction,  and  may,  if  necessary,  be  removed  ; 
lint  thia  ia  not  of  much  practical  importance, 
the  error  being  in  favour  of  the  brewer— 1435 
parts  of  ehloride  of  ailver  =  68'5  part*  of  salt 
(chloride  of  aodium).  rrotacutioua  under  the 
Adulteration  Act  have  been  aucceasfully  in- 
■tituted  in  reipect  of  quantities  of  salt,  vary- 
ing from  38  to  over  117  Eraina  per  gallon. 

The  iron  of  tlia  aah  may  be  either  prBci[d- 
tated  aa  peroii.ie  of  iron  by  meani  of  acetate 
ot  ammonia  (160  paita  of  peroxide  =  308  part* 
of  ferrona  tulpbate),  or  It  may  bn  estimated 
Tolumetricnlly  or  colon  metrically.     Sel  IBON, 

Alum  ahould  also  he  looked  for,  and  esti- 
mated, if  preseut,  by  the  proceia  described  in 
Art.  Bread. 

Any  other  mineiol  adulterant  than  aalt, 
alum,  and  lulphnto  of  iron  ii  improbable  ;  but 
if  other  eibt,  a  careful  examination  of  the 
aah  can  hardly  fail  to  detect  it. 

The  detection  of  tha  kind  of  bitter  uaed, 
and  of  the  organio  adulterationa  in  beer,  ia  by 
no  meana  eaiy;  but  moat  of  them  can  ba 
,  separated,  it  the  analyst  operates  upon  auffi- 

the  analyais. 

Wilt.ten  (Archiv.  dor  Pharmacie)  recom- 
mcpcls  the  following  general  proCBw:— One  libra 
o(  the  beor  is  evaporated  to  a  synipy  conaiat- 
ence,  it  is  then  poured  into  a  tared  glaai 
cjlinclBr  ot  Bufflcient  aiie,  and  weighed,  and 
next  digcated  in  the  aame  vessel  with  five 
times  ita  weight  of  03°  to  So-alcoliol,  with  fre- 
quent atining  for  twcntjf  our  houtt,  the  win- 
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tion  w  decanted  and  the  residue  again  heated 
with  fresh  alcohol ;  lastly,  the  two  products  are 
mixed,  filtered,  and  the  alcohol  driven  off  by 
a  gentle  heat ;  the  residue  will  contain,  if  pre- 
sent, picric  acid,  brucine,  strychnine,  colchi- 
cine, colocynthine,  picrotoxine,  aloine,  gen- 
tipicrin,  menyanthin,  quassiin,  and,  of  course, 
the  hop  bitter;  whilst  gum,  dextrine,  sulphates, 
chlorides,  &c.,  will  remain  in  the  first  residue, 
these  bodies  being  almost  insoluble  in  strong 
alcohol. 

A  small  portion  of  the  alcoholic  extract  is 
diluted  with  three  times  its  quantity  of  water, 
and  a  strip  of  white  woollen  material  is  steeped 
in  it  for  one  hour  and  then  washed  ;  a  perma- 
nent yellow  colour  indicates  picric  acid. 

The  remaining  portion  of  the  alcoholic  ex- 
tract is  exhausted  with  pure  benzole,  and 
evaporated  down;  three  seveml  portions  of 
this  extract  (a,  6,  and  c)  are  placed  in  separate 
porcelain  capsules  and  tested — 

(a)  With  nitric  acid — a  red  colour  denotes 
brucine  ;  a  violet,  colchicine. 

(b)  "With  sulphuric  acid— a  red  colour  de- 
notes colocynthine. 

(c)  "With  sulphuric  acid  and  bichromate  of 
I>otash — a  purple  violet  denotes  strychnine. 

The  remaining  portion  of  the  alcoholic  ex- 
tract is  treated  with  amylic  alcohol.  Now  this 
alcohol  does  not  take  up  the  hop  bitter  nor 
the  bitter  principles— absinthin,  gentipicrin, 
menyanthin,  and  quassiin;  but  it  dissolves 
aloes  and  it  dissolves  picrotoxine,  both  of 
whicli  it  leaves  on  evaporation,  the  latter  in 
fine  white  crystals,  the  former  in  a  dark 
amorphorus  powder,  recognisable  by  its  taste 
and  saffron-like  odour. 

The  yet  remaining  portion  of  the  syrupy 
extract,  which  is  insoluble  in  amylic  alcohol, 
is  freed  from  the  latter  substance  by  blotting- 
paper  and  treated  with  anhydrous  ether,  which 
takes  up  the  hop  bitter  and  absinthin  (if 
present),  the  latter  is  recognised  on  evapora- 
tion by  its  wormwood-like  aroma,  and  the 
production  of  a  reddish -yellow  colour,  with 
concentrated  sulphuric  acid  changing  to  an 
indigo-blue. 

There  still  remains  an  insoluble  portion  of 
the  alcoholic  extract ;  if  this  is  decidedly  bitter, 
it  would  indicate  gentipicrin,  menyanthin, 
or  quassiin.  To  test  for  these,  the  extract  is 
dissolved  in  water,  and  a  portion  is  treated 
with  strong  ammoniacal  solution  of  silver  ;  if 
it  remain  clear,  quassiin  is  present;  if  the 
silver  bo  reduced,  gentipicrin  or  menyanthin 
is  probably  present.  Another  portion  eva- 
porated to  dryness  in  a  ]>orcelain  dish  is  treated 
with  concentrated  sulphuric  acid,  and  heated 
gently  ;  gentipicrin  would  give  a  carmine  red, 
menyanthin  a  yellowish-brown  colour  chaug- 
injf  to  violet. 


Picrotoxine  may  also  be  specially  tested  for 
by  some  one  of  the  following  jtrocesses  : — 

JTerapath'i  process. — Mix  the  beer  with  acetate 
of  lead  in  excess  ;  filter,  and  transmit  salphuretted 
hydrogen  through  the  filtrate.  Filter  a};ain,  concen- 
trate the  filtrate,  treat  it  with  animal  charcoal,  which 
has  tlie  property  of  absorbing  the  picrotoxine.  Wash 
the  animal  charcoal,  dry  at  '212'  F.,  boil  with  alcohol : 
this  dissolves  out  the  picrotoxine,  from  which  it  may 
be  obtained  in  tufts  of  crystals. 

Depair^s  process.— }\\x  with  one  litre  of  beer 
finely  powdered  rock-salt,  which  throws  down  the 
resinous  and  extractive  matters ;  shake  the  liquid 
with  ether,  an  impure  picrotoxine  crystallines  on 
separating  the  ether  and  evaporating  it :  or  the  beer 
may  be  simply  acidulated  with  hydrochloric  acid  and 
agitated  with  ether,  the  ether  separated  and  eva- 
porated as  before.  The  crystals  may  be  identified 
according  to  the  tests  under  PioaoToxiXB. 

Sditnidt's  process.— 1.  Evaporate  the  beer  in  a 
water-bath  to  a  syrupy  consistence,  mix  it  with  tepid 
water  till  it  is  perfectly  liquid,  so  as  to  bring  the 
volume  to  a  third  of  the  liquid  used  ;  heat  and  shake 
with  animal  charcoal.  Stand  several  hours,  filter, 
and  heat  slightly,  precipitate  by  basic  acetate  of  lead, 
and  again  ^filter.  The  liquid  should  now  be  of  a 
yellow  wine-colour ;  if  not,  re-filter  through  animal 
charcoal  Add  from  five  to  ten  cubic  centimetres  of 
amylic  alcohol,  and  shake  briskly  several  times  at 
inten'als  ;  after  24  hours  the  amylic  alcohol  collects 
on  the  surface  containing  the  greater  part  of  the 
picrotoxine.  The  remainder  is  subsequently  elimi- 
nated by  fresh  treatment  with  amylic  alcohol.  Col- 
lect limpid  layers  of  this  alcohol,  and  leave  the  r&tt 
to  evaporate  spontaneously.  On  the  sides  of  the 
capsule  a  yellowish  ring  forms,  and  this  contains  the 
picrotoxine  mixed  with  resinous  substances. 

2,  Isolation  of  the  Picrotoxine.— Vint  dissdre  the 
resinous  product  in  weak  alcohol,  evaporate  to  dry- 
ness, recover  by  a  little  boiling  water  containing  a 
small  quantity  of  HjSO^,  boil  to  expel  any  volatile 
matter,  add  a  little  animal  black  to  eliminate  all 
extractive  and  resinous  matter,  and  lastly  filter. 
Evaporate  inodorous  liquid,  and  when  a  fresh  bitter 
taste  is  developed,  shake  up  with  ether ;  this  redis- 
solves  the  picrotoxine  and  collects  into  a  distinct 
layer  on  the  surface  of  the  liquid. 

Treat  again  with  ether,  and  the  whole  of  the  picro- 
toxine is  eliminated  ;  finally,  the  ethereal  liquids  are 
mixed,  a  little  alcohol  is  added,  and  the  whole  is 
evaporated.  The  white  or  yellowish  ring  forme«l 
consists  of  picrotoxine,  which  then  has  only  to  be 
dissolved  in  alcohol  to  furnish  the  immediate  prin- 
ciple in  the  form  of  well-defined  crystals. 

3*.^. —These  crystals  will  not  be  obtained  unless 
the  solution  be  quite  free  from  resinous  substances  : 
if  not  free,  and  if,  for  instance,  the  ethereal  solution 
is  of  a  yellow  colour,  it  must  be  recovered  with  water 
and  treated  by  charcoal  as  above  described. 

Schmidt  was  able  to  detect  by  this  process  0-04 
of  picrotoxine  in  a  bottle  of  beer  which  had  been 
adulterated  with  eight  grains  of  Indian  berry.— 
(M.  Schmidt,  Chem.  News,  March  12,  1864,  p.  122L) 

Atcherley  has  proposed  the  following  special 
test  for  i)icric  acid  : — 

Distil  the  extract  in  a  tubulated  retort,  with 
a  solutVou  of  cUVovvde  of  Ume  (bleaching  powder); 


cUanpiRtne,  ■  compaiuul  of  an  cilremelT  pene- 
Uitinf  oloBt.  vlll  he  foaul  In  the  diMNIate,  •hould 

Baatj  m»tai>Bl  hj  tu  iinclL 

StTychiuiKi  ii  never  preaent  ia  beer,  except 
V  noniiest.  or  tut  tbe  porpote  of  poiNtDiBg. 


Dipositionof  the  lub  of 
btftnM,  M  Ash.      Fur  beeUoot-iugor,  tte 

■—Set  Atbopia. 
lo  Aoid— Su  Acid,  Benzoic. 
l^  Hitrate  oT-Sm  ^'lTBo-llBN- 


.  fluke -like 
puviu.  It  ii  biwKuaL  The  bod;  of  the 
milt  ii  tliraid-iih&ped,  rounil,  vbite,  and  Snt- 
tnid  uttriorly.  The  genital  por«  liea  be- 
Inni  tLe  Kbdominal  lacker  and  the  com- 
DKitHmeDt  of  the  caDoliigfiUBCDphDria;  the 
lilur  ii  ■  pecaliar  and  diitinctive  onnal  for 
Uie  nwpcion  of  the  female.  The  female  ii 
Uic  aad  delicate,  having  the  genital  pore  and 
ihi«iiiDal  (acker  in  contaot,  and  Dot  being 
pnTidtd  with  a  canal.  In  both  leiea  the 
tnliBcker  ii  triuignlar,  the  ahdoaiinal  cir- 

Tfaii  paraiite  wfti  Grat  diacovered  hy  Bil- 
Wi  of  Cairo,  in  the  portal  lein  and  in  the 
bkdJn.  It  ia  eipeciallj  prevalent  on  the 
lub  o!  the  Xile  and  at  the  Cape  of  Good 
Bdjc,  indaciug  Tery  aeriooa  aymptoma,  and 
im  death. 

Titt  main  ifrnptoini  are  oaunll j  referred  to 
tht  miliary  afiteni,  but  the  paraaite  ii  a  great, 
ilivtlhe  chief  eaute,  of  the  dTientery  preva- 
Inl  in  EgTpt,  the  egga  of  the  diatonia  being 
bud  depoiiled  in  row*  vithin  the  inteiti- 
ulnaMU,  or  beneath  the  eiadationa  of  the 
mlltii  EDQConi  membiBue.  Ur.  Harle;  hai 
fmiil  the  ora  in  the  urine  of  peraona  at  the 
Ci[ie  of  Good  Hope  auffering  from  Liema- 
hirit;  and  it  if  prnhable  that  the  latter 
dime,  to  preTilent  at  tbe  Cape,  i«  there,  in 
noa  rlegrm,  due  to  the  diatoms.  Tbe  n|)' 
paruiea  after  death  from  tbii  parsaite  are 
nnoaa^in  the  bowela,  GODgeatiou,  depoaita 


ilnntiona ;  degen< 


a  and  atropj  of  tbe 
tidDeja,  depeoilent  npon  an  infiltrated  itate 
if  the  nreteia,  and  blocking  of  the  portal 
'(in  froio  niyriidi  of  theae  puaiitea.  are 
HDie  nf  the    moat    important    iwtboloL^ciU 

■ibtf  flnva 


Birtba,  SaAtha,  «nd  Siokawa  R«- 

tnrtia— By  section  15  of  the  Order  of  the 
Local  Government  Board  (Xov.  11,  1872).  it 
ia  the  duty  of  tlie  medical  offioor  of  health  to 
tranamit  quarterly,  in  forma  pioTideU  by  the 
Local  Government  Board,  retuma  of  lickneaa 
and  death.  The  Board  haa  lately  addreased 
t,  oirculor  to  the  different  aanitarjauthoritiei, 
pointing  out  that  tbe  death  retitma  may  he 
obtained  from  the  regiatnin.  and  auggesting 
that  tbe  aacitary  authoritiea  ihould  remoDe' 
rate  them  for  their  trouble. 

Ketumaln  towna  ahould  be  aent  weekly,  or 
even  more  frequently,  to  the  medical  officer 
of  health.  Zn  rural  diitricta,  retuma  each 
month  are  found  to  anawer  every  purpoae, 
except  there  be  &  death  from  any  infectioua 
diaeue ;  it  i>  then  the  duty  of  the  regiatrar  to 

Id  most  diatricta  tbe  regiatrars  are  paid  on 
■ocination  terma;  that  is,  2d.  an  entry.    In 
great  many  no  retuma  cao  be  obtained  at 
all,  from  the  apathy  of  the  aatboritiei. 

It  ia  obvloui  that  neither  tbe  sanitary 
uthority  nor  tbe  bealtli  officer  ia  in  a  poai- 
on  to  improve  the  health  of  hia  diatrict,  or 
)  prevent  the  apread  of  cootagioui  diseaae. 
-ithout  beiug  kept  constantly  informed  of 
le  causes  of  denth,  and  of  the  amount  and 
atuie  of  aickncu.  There  can  be  Httle  doubt 
aat  in  the  future  it  will  be  found  convenient 
1  certain  placea  to  make  the  nuisance  inipec- 
tor  the  regiatrar  of  birtba  and  deaths,  the 
health  officer  the  auperintendent  regiatrar. 
Thii  conrie  would,  in  some  towna,  be  econo- 
mical and  advantageous. 

There  ia  eonaiderable  difficulty  in  obtaining 
aickneaa  retuma.  The  aourcea  appfisr  to  be 
the  poor-law  returns  of  medical  relief,  public 
medical  inatitutions,  benefit  sodetiea,  aick 
cluba,  and  achoola.  Of  all  theae,  tbe  only  one 
that  is  in  practical  uae  is  the  poor-law  retuma, 
aupplemested  by  information  from  other 
medical  men  concerning  their  private  patienta. 
Hetums  once  obtained  ahould  be  clasaiSed 
and  calculated  out  in  death  ratei  per  1000  or 
10,000,  or  eickness  per  1000,  4c.  (SM  SlA- 
nSTIca. )  At  tbe  present  time,  however,  death 
retuma  are  made  so  loosely,  esi»cially  in  rural 
districts,  that  caution  must  be  eierciaed  in 
aaing  them  for  acientiflc  purposes.  On  care- 
fully examining  death  returns,  it  will  often 
be  found  that  one  street  in  a  town  or  one 
parish  in  a  district  shows  a  pcraiitently  h^b 
death  rate,  and  this  local  information  is  per- 
hapa  the  moat  valuable  of  all  to  a  hygieuist, 
as  it  indicates  tbe  dark    spot*    calling  for 

All  sickness  and  death  returns  should  be 
calculated  quarterly,  from  the  first  day  of  tbe 
mootJi  to  th«  lut,  ftnd  not  to  tiw  cviuiXeT 
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days.  Likewise  the  yearly  ttatutics  should 
be  made  out,  nut  from  Christmas  to  Christmas, 
but  from  the  Ist  of  January  to  the  31fet  of 
December. 

A  very  good  form  has  been  arranged  by  Dr. 
David  Page  of  "Westmoreland,  by  which  the 
deaths  occurring  annually  in  a  district  may 
be  summarised  under  their  proper  heads. 

A  useful  register  of  deaths  and  diseases  has 
also  been  settled  by  Dr.  Ogle,  in  which  the 
returns  can  be  posted  up  month  by  month. 

It  is  of  great  importance,  in  fdl  combined 
districts,  that  the  different  registrars  should 
use  the  same  printed  form.  Many  of  these 
have  been  suggested.  Dr.  Thursfield's  is  as 
follows,  and  is  as  good  as  any.  It  is  en- 
titled— 

<>  District  Registrar's  Form  of  Return  of  Deaths 
to  Medical  Officers  of  Uealth  ; "  and  tlie  information 
given  is  arranged  under  tlie  following  heads : — Re- 
turn of  Deaths  from  the  District,  from  the 
day  of  to  the  day  of  , 
1875 :  (1)  No.  of  Entry  in  Register ;  (2)  Name ;  (3) 
Age ;  (4)  Sex ;  (6)  Condition  of  Life ;  •  (6)  Date ; 
(7)  Locality ;  t  (8J  Cause  of  Death,  t 

The  instructions  given  to  the  district  registrars 
upon  the  covers  of  the  boolcs  of  forms  are  as  fol- 
lows : — '*  Under  ordinary  circumstances,  one  of  these 
forms  should  be  filled  up,  and  sent  In  to  the  medical 
officer  of  health  for  the  district,  at  the  end  of  each 
month.  On  the  occasion  of  any  first  death  in  a 
locality  from  any  of  the  diseases  enumerated  below 
(the  principal  symotic  diseases),  an  immediate  re- 
turn should  be  sent  in,  and  also  on  the  occurrence 
of  any  subsequent  group  of  deaths  in  the  same 
I(>cality  from  the  same  cause.  During  epidemics, 
special  directions  will  be  given  by  the  medical  officer 
of  health  for  sending  in  returns." 

BiBOuits  (derived  from  two  French  words, 
meaning  twice  cooked) — Of  biscuits  there  are 
a  great  variety,  and  made  of  various  sub- 
stances, such  as  meat,  arrowroot,  charcoal, 
&c.  The  simplest  biscuits  consist  merely  of 
flour  and  water.  Biscuits  contain  but  little 
water,  hence,  bulk  for  bulk,  they  are  more 
nutritious  than  bread.  Three-fourths  of  a 
pound  are  usually  taken  to  equal  one  pound 
of  bread;  and  from  the  smallness  of  their 
bulk  they  are  easily  transported.  The  con- 
tinuous use  of  them  is  attended  with  many 
disadvantages ;  they  become  difficult  of  diges- 
tion, and  it  has  been  found  that  men  do  not 
thrive  if  kept  to  this  diet  for  any  length  of 
time. 

Biscuits  are  deficient  in  fat,  and  should 
therefore,  when  eaten,  be  combined  with  some 

*  Deaths  of  illegitimate  children  under  twelve 
months  of  age  should  be  entered  as  such. 

t  This  entry  should  In  all  cases  Include  the  name 
of  the  parish,  in  addition  to  the  exact  locality. 

X  This  should  be  a  complete  copy  of  the  same 
entry  on  the  medical  attendant's  certificate  of  death, 
or  if  uDccrtihed,  should  be  entered  as  such. 


fatty  substance.      The  composition   of 
simple  biscuit  is  as  follows : — 


Water    .... 

Nitrogenous  substances 

Dextrine 

Sugar    .... 

Fat 


8  to  12 
15 
3-8 
1^ 
13 


Sturch t\LUi'b 

The  following  is  an  analysis  of  Hunt! 
k  Palmer*s  lunch-biscuit,  which  contains, 
will  be  observed,  a  considerable  quantity 
fat:— 


Starch,  dextrine,  and  sugar 
Water      .... 
Fat  .... 

Nitrogen  .... 
Ash  .... 


GmmmM. 

S3^S4 

7^5 

7W0 

1-066 

•7 


100-000 

The  biscuits  averaged  20  grammes  each 
weight,  therefore  the  above  would  be  o 
tained  in  about  five  biscuits. 

Good  ship-biscuits  should  be  well  baked, 
a  good  colour,  and  steeped  in  water,  slioi 
thoroughly  soften  down.  They  shotild  a 
be  free  from  weevils. 

Liebig's  extract  of  meat,  mixed  with  bal 
flour,  forms  a  valuable  and  pleasant  bisoni 

A  biscuit,  made  by  Mr.  Gail  Borden 
Galveston,  Texas,  contains  equal  parts 
meat  extract  and  dried  flour  (made  in  Papi 
digester).  A  biscuit  like  this  was  laz|; 
used  during  the  American  war. 

The  inventor  represents  that  10  lbs.  i 
last  a  man  for  fourteen  days,  or  at  the  rat< 
11*2  ounces  a  day;  but  this  statement,  1 
most  of  the  statements  made  by  the  sangu 
introducers  of  such  preparations,  is  clearly 
exaggeration.  The  biscuit,  after  being  p< 
dered,  is  soaked  in  cold  water  for  a  i 
minutes,  then  boiled  for  twenty  or  thi 
minutes,  and  after  being  flavoured,  make 
good  soup. 

A  biscuit  of  charcoal  has  been  prepared 
Mr.  Bragg  of  London,  well  known  as  **  Brai 
charcoal -biscuit."  This  has  been  foun* 
very  valuable  preparation  for  patients  suf 
ing  from  flatulence,  indigestion,  foulness 
breath,  &c. 

The  consumption  of  biscuits  in  this  coui 
is  doubtless  very  large,  though  probably 
so  great  as  in  France.  A  few  years  since, 
manufacture  of  a  favourite  biscuit  ca! 
'*Rheims"  amounted  to  more  than  18, 
dozen  a  day,  and  the  yearly  consomptioi 
Paris  alone  was  2,555,000  dozen. 

Adulterations.— CsxhontiiQ  of  ammonia 
been  added  to  biscuits  to  increase  the  bull 
the  paste  ;  carbonate  of  lead  has  occasioni 
been  recognised  (but  only  in  small  quantiti 
and  chloride  of  ammonia  has  been  detecte 

The  analysis  of  biscuits,  in  order  to  del 
adulteration )  may  be  conducted  as  follows 
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Bxun  in  a  little  platiDum  diah  1  gramme  of 

t^e  biscuit  until  the  ath  ii  white ;  the  ash 

•hould  be  rery  minute  in  quantity  :  1  gramme 

of  a  Huntley  k  Palmer *s  lunch -biscuit  only 

left  iX)7  grammes  of  ash.    If  the  ash  is  exces- 

ii%t^,  it  mny  be  tested  in  the  usual  way  for 

uiiucnJ  niatten  which  may  have  been  added 

tu  LLcreise  the  weight. 

Tat  fst  may  be  estimated  by  treating  1 
gmnmc  with  dry  ether,  then  eTMi>oratiiig  the 
ether  down  in  a  platinum  dish  by  floating  the 
dish  first  in  warm  water,  then  drying  on  the 
▼Ater-bsth. 

Tdc  nitrogen  is  best  estimated  by  combus- 
ti-.n  vith  oxide  of  copper ;  but  as  the  nitro- 
g>  iikui  matter  in  biscuit  is  mostly  soluble,  it 
luaT  s1m>  be  determined  by  the  ammonia  pro- 
cvtt.  iSet  AuMoyiA. 
For  estimation  of  the  sugar,  see  Sugar. 
The  water  is  easily  determined  by  putting 
1  grunme  of  the  powdered  substance  in  a 
phtiDom  disband  eraporating  over  the  water- 
Itth  for  three  hours  or  more— in  fact,  until  it 
ceaict  to  lose  weight ;  the  difference  in  the 
veigLt  before  and  after  drying  is  the  water. 

The  itareh  and  dextrine  may  be  determined 
\fj  the  loss  or  by  conversion  into  grape-sugar. 
^SruttH. 


I— The  red-colouring  principle  of 

luniuio.    Ste  Anxatto. 


BUek  Aaria— — There  are  no  less  than 
fix  ij»i2es  on  record  in  which  an  infectious 
ftw  was  conveyed  from  the  prisoners  to  the 
judges  and  jurymen  and  other  people  in  the 
ei>art,  and  hence  from  the  fatality  that  at- 
tended them  called  black. 

The  first  was  al  Cambridge  Lent  assizes,  in 
the  reign  of  Henry  VIII.,  1522.  It  **  broke 
wit  »i  the  assize  of  Cambridge,  when  held  in 
the  caitle  there,  in  the  time  of  Lent,  13 
Henry  VIII.,  1521-22.  For  the  justices  there, 
ud  ill  the  gentlemen,  bailives,  and  others 
resorting  tbitiier,  took  such  an  infection  that 
HMJ  of  them  died,  and  almost  all  that  were 
I«rtient  fell  desperately  sick,  and  narrowly 
ejaped  with  their  lives."— OVood's  History 
uid  Antiquities  of  Oxford.) 

The  second  was  the  notorious  black  assize 
It  Oxford,  1577.  It  was  held  at  Oxfonl  Castle 
on  July  4th  and  two  following  days,  for  the 
trial  of  one  Rowland  Jenket,  arraigned  and 
condemned  **for  his  seditious  Tooxo."  He 
vas  s  bookbinder  and  a  Roman  Catholic,  and 
though  there  were  other  prisoners,  yet  the 
accoant  states  that  after  judgment  had  been 
pronounced  against  him,  "there  arose  amidst 
the  people  such  a  dampe  that  almost  all  were 
smouhiered,  very  few  escaping  that  were  not 
t»kenatihat  instant*'— (Houkshed.)  Among 
those  who  were  thus  so  Muddeo^ affected  were 


Sir  Robert  Bell,  Chief  Baron  of  the  Exchequer, 
Sir  Nicholas  Barham,  sergeant-at-law,  two 
sheriffs,  one  knight,  five  justices  of  the  peace, 
and  most  of  the  jury :  **  above  GOO  sickened 
in  one  night,  and  the  day  after,  the  infectious 
air  being  carried  into  the  next  village,  sickened 
there  an  hundred  more."  In  July  and  August 
no  less  than  510  persons  perished,  who  either 
had  been  present  at  the  trial,  or  who  had  caught 
it  from  those  who  had  attended  the  court. 

The  third  black  assize  occurred  at  Exeter 
in  1586.  **  Certaino  x>oore  Portingals,"  about 
38  in  numl^r,  had  been  captured  at  sea  by 
Barnard  Drake,  and  **  cast  into  the  deepe  pit 
and  stinking  dungeon."  They  had,  it  seems, 
suffered  great  privations  at  sea,  and  in  the 
prison  had  no  change  of  raiment,  but  were  left 
to  lie  on  the  bare  ground.  The  appearance 
of  the  prisoners,  emaciated  by  hunger  and 
weakened  by  disease,  was  distressing  in  the 
extreme,  some  had  to  be  led,  others  conveyed 
by  hand-barrows.  They  were  rested  and  ex- 
posed to  the  air  for  a  little  time;  on  being 
brought  into  court,  they  infected  those  present. 
The  judge  died,  and  the  disease  spread  over 
the  whole  county,  and  was  not  extinguished 
until  1586.  Out  of  one  jury  of  twelve  there 
died  eleven,  hence  the  disease  must  have  been 
very  fatnl. 

In  1730  the  fourth  black  assize  was  held  at 
Taunton  in  Lent.  **At  the  Lent  assizes  in 
Taunton  in  1730,  some  prisoners  who  were 
brought  thither  from  Ivilchester  gaol  infected 
the  court,  and  Lord  Chief  Baron  Pengelly,  Sir 
James  Sheppard,  serjeant,  John  Pigot,  Esq., 
sheriff,  and  some  hundreds  besides,  died  of 
the  gaol  distemper."— (Howard.) 

A  fifth  black  assize  occurred  at  Launceston, 
and  is  described  by  Huxham  in  his  "Ob- 
servations on  the  Air  and  Epidemic  Diseases, 
1742."  The  symptoms  were  evidently  those  of 
typhus. 

.  The  sixth  black  assize  was  in  1750,  at  the 
Old  Bailey.  The  sessions  began  on  the  11th 
of  May,  and  there  happened  to  be  more  crimi- 
nals and  a  greater  crowd  of  people  than  usual. 
A  hundred  prisoners  were  put  into  two  rooms, 
measuring  14  feet  by  11  feet,  and  7  feet  high. 
Some  others  were  put  in  the  bail-dock.  The 
court  itself  was  very  confined  and  narrow ;  an 
open  window  at  the  farther  end  of  the  court 
carried  the  infection  from  the  reeking  bodiei 
of  the  prisoners  to  the  bench  and  the  body  of 
the  court.  Sir  Samuel  Pennant,  the  Lord 
Mayor,  Sir  Thomas  Abney,  and  Baron  Clarke, 
judges,  and  Sir  Daniel  Limbert,  alderman, 
two  or  three  counsel,  and  many  others  in  the 
court  were  affected ;  and  over  forty,  it  is  said, 
succumbed  to  the  gaol-fever  caught  in  thii 
manner. 

The  disease  of  the  ux  blauck  Muxe&\i  femt- 
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rally  considered  to  have  been  typhus.  Dr. 
Guy,  however,  thinks  the  Oxford  outbreak 
may  have  been  a  malignant  dysentery.  See 
Fever,  Typhus. 

Black  Death — A  name  given  to  a  fright- 
ful pestilence  which  ravaged  the  whole  of 
Europe  and  Asia  in  the  14th  century.  It  ap- 
pears, however,  to  have  existed  previous  to 
that  date  under  various  names.  The  symp- 
toms were  analogous  to  those  of  plague,  and 
by  many  physicians  it  is  considered  to  be 
nothing  more  nor  less  than  a  variety  of  orien- 
tal plague. 

A  careful  study  of  the  sjmptoms  of  the  two 
diseases  renders  this,  to  say  the  least,  doubtful. 
We  are  of  Anglada*s  opinion,  that  it  was  a 
distinct  species,  and  that  now  it  no  longer 
exists,  having  been  rendered  extinct  by  the 
general  improvement  of  the  habitations,  the 
food,  and  the  customs  of  the  people. 

BlaolcJaok— Burnt  sugar,  used  to  impart 
colour  and  bitterness  to  beverages,  and  spe- 
cially used  for  adulterating  coffee.  It  is 
sometimes  called  **  coffee  refined,"  and  is 
generally  sold  in  tin  canisters.  It  is  also  used 
for  colouring  vinegar,  brandy,  and  rum.  "We 
shall  have  occasion  again  to  refer  to  this 
article  when  treating  of  the  adiilterations  of 
these  various  liquids. 

*' Black  Jack"  is  also  the  name  given  by 
miners  to  blende,  or  the  sulphide  (sulphuret) 
of  zinc. 

** Black  Jack"  is  a  name  given  to  butter 


with  which  water  has  been  largely  iucoqn)- 
rated. 

Black  Padding— Made  of  the  bloo<l  of 
the  pig,  mixed  with  groats  and  fat.  It  am- 
tains  about  11  per  cent,  of  nitrogenous  matter. 

Blindness  and  Deaf  BHuiism— It  is 

computed  that  there  are  30,000  blind  j>ersons 

in  this  country,  or  1  in  every  1800,  and  that 

from  various  causes  1000  people  become  blind 

yearly.     Of  this  number  13  per  cent,   are 

under  20  years  of  age,  17  per  cent,  under  40, 

and  23  per  cent,  under  60.     In  other  words, 

blindness  increases,  as  might  be  expected, 

with  age.    Thus— 

1  in  every  8300  Is  blind  over  fO  years  of  age. 
1        „         770  „  40 

1        „         200  „  66 

1  M  6V)  M  »0 

A  very  large  proportion  of  the  blindness  in 
this  and  in  other  countries  is  due  to  prevent- 
able diseases— Cf/.,  out  of  C347  blind  persons 
in  Ireland,  690  lost  their  sight  from  zymotic 
and  other  fevers.    Thus — 

526  ftrom  smallpox. 
SI    ,,      measles. 
3*    „     Rcarlet  fever. 
99    ,,      fever. 


i> 


690. 


or  about  ,>„  of  the  6347. 


According  to  M.  Dufau,  there  are  in  France 
3766  blind,  or  1  in  every  950;  in  Belgium 
there  are  4117,  or  1  in  every  1000.  In  Den- 
mark the  proportion  ia  1  in  790,  and  in  Nor- 
way 1  in  every  500. 


Groups. 

Number 

of 

Blind. 

Number     „_ 
of  Deaf      *^^ 
Mutes. 

oportion  to  Population. 
Blind. 

Proportion  to  Population. 
Deaf  Mutes.             | 

1 

1 

1 

Picardie   . 

3075 

2890       1 

to   920  inhabitants 

1  to  1168  inhabitants 

2 

Normandie 

3:^2 

2041 

,      833 

„    i:^28 

3 

Bretagne  . 

2964 

2051 

.      957 

„    1384 

4 

Anjou 

1614 

1267 

,    1202 

„    1531 

5 

He  de  France  . 

3016 

1601 

,953 

„    1796 

6 

Cliampagne 

1908 

1264 

,      821 

„    1255 

7 

Bourgogne 

1978 

vsm 

,879 

„      879 

8 

Lorraine  . 

2420 

2933 

,      999 

„      825 

9 

Poitou 

1641 

1427 

,    1145 

„    1306 

10 

Guienne  . 

2285 

1537 

,      937 

„    1400          „           1 

11 

Gascogne . 

1620 

1588 

,      954          ,, 

„      073 

12 

Languedoo 

1901 

1291 

,      833 

„    1226 

13 

ft                * 

2218 

1514 

,      763 

„    1118 

14 

Auvergne 

1574 

1716 

,    1129 

„    1036 

15 

Berry 

1400 

1394 

,    1298 

„    1303 

16 

Lyonnais 

1931 

2181 

,    1217 

„    1078 

17 

Provence . 

17:w 

1113 

,772 

„      800          ,.            1 

Corse 

435 

344 

,      513 

.,      686          „ 

1 

There  are  some  curious  facts  worked  out  by 

"M.  Dufau  with  regard  to  the  connection  of 

blindness  and  deaf  mutism,  more  especially 

as  regarda  France,    Thua  he  calculates  that 


there  is  1  blind  to  every  950  inhabitants, 
and  1  deaf  mute  to  every  1212  inhabitants, 
or  nearly  one-fourth  more  blind  than  deaf 
mutes,  'w\n\it  m  ot\iex  co^QXLtd»&  ^'^  TLumben 
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ftre  about  equal ;  for  instance,  in  Prussia,  a 

few  years  since,  there  waa  1  blind  in  every 

l;C8  inLabitants,  and  1  deaf  mute  in  every 

12G9  inhabitants.    Blindness  increases  as  you 

CO  to  the  north— the  numbers  already  given 

slow  this— while  deaf  mutism  increases  as  the 

country  is  more  or  less  elevated  above  tlie 

&Qow-Une;   therefore,   mountainous  regions 

present  more  examples  than  plains. 

AVith  regard  to  the  influence  of  age,  deaf 
icatism  is  congenital,  while  blindness  is  fre- 
qaently  an  accident  occurring  ut  any  age, 
hence  there  are  more  youthful  mutes  than 
Tv'Qthful  blind  people.  It  hUs  been  calculated 
in  Prassift,  that  in  100  deaf  mutes  70  are  aged 
from  1  year  to  30  years,  and  30  above  that  age  ; 
vhilit  among  100  blind,  the  ages  of  24  vary 
fn>m  1  to  30  years,  and  76  above  that  age. 

The  preceding  table  waa  drawn  up  by  M. 
DufaU. 

If  we  divide  these  17  groups  into  3  zones, 

(1)  North'Tn  rejrion,     1,  Z  3,  5,  6,  8  groups. 
[*.)  r«Dtral  reirion,       4,  7.  15.  16,  14     ,, 
(3)  Soulhero    „        10,  11,  12,  18,  17     „ 

ve  obtain  the  following  facts : — 

Northern  ref^ion,  1  person  blind  in  every  065 
Crutml        „        1  „  145 

Southern      ,,1  ,»  b52 

From  this  we  gather  the  significant  fact 
that  blindness  is  distributed  in  France  as  in 
tbenorthemhemisphere— i.e.,  in  the  central 
jurt  ve  find  the  least  number  of  blind  people, 
ai»i  in  the  northern  the  greatest.  We  find 
alw  that  in  those  French  provinces  which 
an  oooaidered  as  the  least  advanced,  such 
u  Poitou,  Berry,  Auvergne,  &c.,  where  the 
indoitrial  movement  has  made  but  slow 
ajranees— where  the  industrial  population  is, 
in  fact,  placed  under  the  most  unfavourable 
cunditions— the  number  of  blind  is  still  less 
than  in  the  north  ;  whilst  in  the  principal 
centre  of  the  industrial  movement  in  France, 
from  causes  sufficiently  evident,  a  large 
amonnt  of  blindness  is  to  be  met  with. 

The  large  number  of  people  who  are  blind 
in  the  southern  region,  confirms  the  principle 
ve  have  preriously  enunciated.  In  consider- 
ing the  number  of  the  deaf,  Dufau  divides 
these  17  grou;)*  into  two  divisions,  an  eastern, 
which  cunsisU  of  groups  6,  8,  11,  12,  13,  14, 
16,  17,  and  a  western  region,  comprifiing 
groopt  1,  2,  3,  4,  5,  U,  10,  15. 

In  the  eastern  region  we  find  1  in  every 
1061  of  the  inhabitants  deaf  mutes,  while  in 
the  western  division  the  amount  is  1  in  1402. 
Thus  we  find  that  in  all  the  mountainous 
regions  of  France  the  number  of  deaf  mutes 
ii  nearly  a  third  higher  than  in  the  flat 
country.  We  find  also  that  there  are  more 
blind  than  deaf  mutes  in  seven  group§  (viz,, 


2,  3,  5,  6,  10, 12,  13),  more  deaf  mutes  than 
blind  in  five  groups  (viz.,  8,  11,  14,  15,  16), 
and  that  the  proportion  is  nearly  the  same  in 
the  five  remaining  groups. 

With  regard  to  sex,  it  is  well  established 
that  the  masculine  sex  affecte<l  by  either  of 
these  infirmities  is  greatly  in  excess  of  the 
female.  Thus  in  Prussia  there  are  100  blind 
men  to  87  blind  women,  and  100  deaf  men  to 
76  female  deaf  mutes. 

Irutitutionsfor  Educating  the  Bliiid, — There 
are  twenty -seven  institutions  in  England 
established  for  the  purpose  of  educating  the 
blind,  two  only  giving  attention  to  the  higher 
branches  of  education,  the  others  being  mostly 
confined  to  the  teaching  of  some  manual  trade 
and  reading  raised  type.  One  of  the  two 
higher-class  institutions  is  '*  The  College  for 
Blind  Sons  of  Gentlemen,  Worcester,"  founded 
in  1866,  its  object  being  to  provide  such  an 
education  as  shall  enable  a  blind  man  of  good 
means  to  enter  a  university,  and  prepare  him- 
self for  the  professions  open  to  him,  or  one 
of  slender  fortune  to  compete  for  a  mainte- 
nance  as  a  teacher  of  music  and  languages, 
or  a  translator.  The  Koyal  Normal  College, 
founded  in  1868,  for  tidented  children  of  the 
lower  classes,  is  almost  wholly  eleemosynary, 
and  gives  a  more  liberal  education  than  any 
other  institution  of  the  same  class,  while  it 
pays  the  greatest  attention  to  music  and  tun- 
ing as  a  means  of  gaining  a  livelihood. 

In  France  there  is  a  large  institution,  in  the 
charge  of  the  State.  At  Wiirtemberg  and 
Zurich,  the  institute  for  the  blind  has  been 
combined  with  that  for  the  reception  of  deaf 
mutes,  who  are  found  useful,  as  they  act  as 
guides  to  the  blind.  In  short,  in  Europe  and 
in  America  there  are  many  valuable  establish' 
menta  created  for  the  training  and  education 
of  the  blind. 

Blood— A  corpusculated  animal  fluid,  con- 
tained in  a  system  of  vessels  called  the  circu-, 
latory  system.  In  animals  low  down  in  the 
scale  the  blood  is  a  colourless  fluid,  but  in  the 
vertebratsB  it  is  coloured  (with  one  or  two  ex- 
ceptions). The  arterial  blood  is  of  a  bright 
red,  the  venous  of  a  dull  x>urple  colour.  It  ii 
the  most  important  of  the  animal  fluids. 
Under  the  microscope,  it  is  seen  not  to  be 
homogeneous,  but  to  consist  of  corpuscles  in 
the  form  of  a  multitude  of  little  flattened 
disks  floating  in  fluid.  These  little  disks  are 
tolerably  uniform  in  the  same  animal,  both 
in  shai>e  and  size,  but  differing  in  different 
species.  In  man  they  are  round  and  concave, 
in  birds  and  reptiles  oval. 

Human  blood  has  two  kinds  of  corpuscles, 
the  red  averaging  ^i^  of  an  inch  in  diameter, 
the  white  a  little  larger.     The  white  cor- 
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puBclea  are  as  much  alive  as  monads,  for  in 
the  body,  or  when  put  on  a  glass  slide  and 
kept  at  the  temperature  of  the  body,  they 
exhibit  movements,  which  oan  be  seen  by 
high  powers. 

The  chemical  composition  of  human  blood 
is  as  follows : — 


The  Average.  Composition  of  Human  Blood 
(A.  Bboqubosl  axd  Rodibr). 

Hale.  FetDMle. 

Bpeclflc  grarity  of  deflbri-  \         j  oeoo  1  0576 

1-0280  1-0274 


Dated  blood 
Of  serum 


} 


Water 
Pibrlne 

/SeroHn  S 

Patty  J  Phosphorised  fat  L ., 
matters  1  Cholesterln  f^  * 

^Saponified  fat      ) 
Albumin 
Blood  corpuscles 
Extractive  matters  . 


{Sodio  chloride 
Other  soluble  salts 
Earthy  phosphates 
Metallic  iron . 


7790') 

79110 

220 

2-20 

/0-02> 

*'-^0-09 
1 100  J 

/0-02 

LllwJo-46 

VI  05 

69-40 

70  60 

141-10 

027-20 

6-80 

7-40 

1000 -10 

1000-02 

810 

3-90 

2-60 

290 

0-33 

0  36 

0  67 

0-64 

66J 


-69 


The  blood  also  contains  in  solution  oxygen, 
nitrogen,  and  carbonic  acid,  as  well  as  a  free 
alkaline  carbonate. 

The  Coag^ulation  of  the  Blood  and  its  Physw- 
logy  is  not  within  the  scope  of  this  work. 

The  Blood  in  Disease, — Tlie  contagious  par- 
ticles of  fever  and  other  contagious  diseases 
exist,  without  doubt,  mostly  in  the  blood. 
The  blood  of  scarlet  fever  and  typhoid  has 
been  injected  into  rabbits,  and  produced  in 
them  a  fatal  feverish  disease ;  in  the  one  case 
with  a  redness  of  the  skin,  in  the  other 
Peyer's  patches  were  involved. 

The  blood  from  a  i>erson  suffering  from 
measles  has  also  been  injected,  but  without 
result  (Core  and  Feltz).  In  relapsing  fever, 
smallpox,  rheumatism,  septicasmia,  puerperal 
ever,  and  typhoid,  bacteria  have  been  disco- 
vered {See  Bacteria);  and  Dr.  Lowia,  in 
1871,  made  the  remarkable  discovery  of  nni- 
malculse,  or  an  entozoon  in  the  blood,  exist- 
ing in  countless  numbers.  See  Filaria  san- 
ounaa  hominis. 

A  theory  has  also  sprung  up,  that  verte- 
brate blood  in  a  peculiar  state  of  decomposi- 
tion causes  and  generates  scarlet  fever ;  hence, 
whether  true  or  not,  it  is  well  to  see  that  no 
slaughter-house  is  established  near  a  x>ublic 
or  private  school.    See  Fever,  Scarlet. 

In  a  medico-legal  point  of  view,  the  distin- 
guishing of  human  blood  from  that  of  other 
animals,  from  iron-mould,  and  from  other 
■tains,  is  of  the  greatest  importance.  A  micro- 
Boopical  examination  will  generally  suffice  to 


show  whether  the  fluid  or  stain  is  blood  or 
not,  and  whether  it  is  the  blood  of  a  mammal. 
The  red  vegetable  colouring  matters,  such  as 
cochineal,  logwood,  &c,  in  solution  give  with 
ammonia  a  deep  crimson  tint ;  others,  such  as 
the  red  colouring  from  flowers  and  fruits, 
change  into  a  blue  or  green.  The  iron-moulds 
and  red  paints  containing  iron  will  at  once 
respond  to  the  usual  tests  fur  iron. 

A  commission  composed  of  M^I.  Mialhe, 
Mayel,  Lefort,  and  Comil  have  reported  lately 
(1873)  on  the  best  methods  of  examining  blood 
stains ;  the  following  are  their  results  (Chem- 
ical News,  Dec.  5,  1873)  :— 

1st,  When  the  stain  is  of  recent  date,  or  suppose<1 
to  be  so,  the  red  corpu«tcles  should  be  particularly 
examined,  and  every  care  taken  to  preserve  them 
without  change.  The  stains  must  not  be  ^washed 
with  water,  so  that  the  biematin  may  not  be  altered. 
After  insisting;  on  the  microscopic  characters  of  the 
blood  stains,  isolated  or  compared  with  those  of 
various  animals,  the  Commission  enumerate  with 
care  the  fluids  which  are  destructive  or  preservative 
of  blood  corpuscles.  Among  the  firsts  water,  and 
particularly  hut  water,  acetic,  gallic,  hydrochloric, 
and  sulphuric  acids ;  and  of  alkalies,  potash  and 
soda,  even  in  weak  solution,  and  ether  and  chloro. 
form,  and  many  other  re-agents,  so  alter  the  blood 
corpascles  as  to  cause  them  to  entirely  disappear. 
Alcohol,  diromic  and  picric  acids,  and  bichromate 
of  potash,  preserve  the  corpuscles,  though  they  alter 
their  form.  The  preservative  fluids  are  those  whose 
composition  approach  nearest  to  serum,  such  as  the 
iodised  serum  of  Schultze,  an  excellent  preparation 
made  with  amniotic  fluid,  to  which  are  added  a  few 
drops  of  the  tincture  of  iodine,  so  as  to  give  it  the 
colour  of  white  wine ;  or  better,  a  fluid  composed 
thus— white  of  egg,  30  grammes ;  distilled  water, 
270  grammed ;  and  chloride  of  sodium,  40  grammes ; 
or  even  a  fluid  containing  0-&  per  cent  of  chloride  of 
sodium,  or  5  or  6  per  cent  of  sulphate  of  soda.  If 
the  stains  be  wetted  and  softened  by  these  fluids,  and 
then  examined,  white  and  red  corpuscles  and  fibroid 
particles  will  be  observed. 

2nd,  In  more  difllcult  cases,  when  the  mlcrosco]^, 
owing  to  the  alterations  which  time  has  effected  in 
the  heematin,  can  give  but  vague  information,  exa- 
mination by  the  spectroscope  and  chemical  analysis 
enables  us  to  arrive  at  precise  results.  The  use  of 
these  means,  being  less  known  and  also  more  deli- 
cate, requires  special  study. 

(1)  Spectrum  A  noZyfiS— Colouring  matters  have 
the  power  of  absorbing  certain  coloured  rays  of  white 
light— the  same  always  for  the  same  substance.  This 
is  the  principle  on  which  spectroscopic  examination 
is  based.  If  into  an  analysing  tube  filled  with  water 
a  few  drops  of  a  solution  of  hiemoglobin  be  intro- 
duced, till  it  has  the  colour  of  peach-blossoms,  the 
luminous  rays  of  the  spectrum  ptissing  through  this 
fluid  ])rescDt  two  bands  of  absorption,  in  the  lines  D 
and  £  of  Frauenhofcr,  in  the  yellow  and  the  green. 
The  same  fact  would  be  observed  if  a  few  drops 
of  blood  were  substituted  for  hromoglobin  in  the 
analysis.  In  a  case  of  doubt,  the  haemoglobin  of 
the  blood  could  be  reduced  by  adding  to  this  latter 
a  reducing  body.  Destroyed  haemoglobin  has  a 
different  spectrum  from  oxygenated  bsDmoglobln; 
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aiia{:I«  abforption  band,  u  large  as  the  two  fonner 
teidi  uittd,  and  a  little  to  the  left  of  Fiauenhofer's 
IImD. 

p  In  blood  In  a  state  of  decomposition,  or  which 

ku  be«B  treated  bj  acids  or  (»astic  alkalies,  hsomo- 

glotin  ii  chanf?ed  into  a  new  sabctance ;  hamatin 

Is  fomed,  which,  combined  with  hydrochloric  acid, 

fiTa  chancteristic  crystals.  In  order  to  obtain  them 

v«  nut  |yroc««d  that : — A  small  fragment  of  dried 

Mood  li  pimced  on  a  glass  slide,  it  is  dissolved  in  a 

drnp  of  v&ter.  and  a  minnte  portion  of  sea-salt  is 

added.   It  is  covered  with  a  thin  slide,  and  pure 

acetic  aeid  is  made  to  pass  between  the  two  slides, 

aod  it  is  heated  orer  a  spirit-lamp  to  boiling  point ; 

ac«t'c  add  is  again  added,  and  it  is  heated  aftresh, 

asd  this  is  repeated  till  the  crystals  are  obtained. 

Tbey  are  rhomboidal,  of  a  dirty  brown  coloar,  quite 

characteristic,  and  require  to  be  seen  with  a  magni- 

ffiof  porer  of  Uiree    hundred   or   four   hundred 

disBeten     With  the  smallest  quantity  of  blood 

these  two  reactions  (»n  always  be  produced — the 

qKctrom  examination  and  tl^e  crystals  of  hydro- 

chloraie  of  hamatin  ;  and  they  are  so  certain,  that 

the  existence  of  oue  alone  enables  one  to  afDrm  the 

pre^cee  of  blood. 

(3)  The  third  process,  though  not  so  exact  as  the 
preeediof,  ought  nevertheless  not  to  be  neglected. 
If  toi  Tery  small  quantity  of  blood  dissolved  In  a  little 
water  be  added  a  few  drops  of  tincture  of  gulacum 
andofbinoxide  of  hydrogen,  a  persistent  blue  colour 
li  immediately  produced ;  but  this  very  sensitive 
reaction  can  be  obtained  with  other  organic  matter 
— Bual  moeua,  saliva,  Ac. ;  it  therefore  only  gives 
a  probability.  TIfe  must  proceed  in  the  following 
minoer :— A  tincture  of  guiacum  is  prepared  with 
alcohol  at  83  degrees,  and  guiacum  resin ;  a  mixture 
ofialpbaric  ether  and  binozide  of  hydrogen  is  also 
made,  aod  encloaed  in  a  stoppered  bottle,  and  kept 
aBd<-r  water  in  the  dark.  This  preparation  is  less 
liable  to  change  than  pure  oxygenated  water.  The 
st4<ct  stained  with  blood,  if  it  be  white,  is  put  into 
a  little  cup.  then  moistened  with  water  to  dissolve 
OQt  the  blood  stain,  and  washed  in  distilled  water ; 
this  vater  is  then  submitted  to  the  action  of  these 
reafcnta.  If  the  thing  stained  be  coloured,  and  the 
sUin  llule  or  not  at  all  visible,  it  mu«t  be  moistened, 
and  then  pressed  between  two  or  three  sheets  of  white 
biottinjT-paper,  and  tried  first  with  tlie  guiacum.  If 
the  itain  be  of  blood,  a  reddish  or  brown  spot  will 
firm  00  the  paper.  One  of  the  sheets  should  be 
treated  with  ammonia,  and  the  stain  will  become 
CTimson  or  green.  A  second  sheet,  treated  with 
tincture  of  guiacum  and  ozonised  ether,  will  give  a 
blue  coloar  more  or  less  intense,  according  to  the 
fnactity  of  the  blood. 

To  recapitulate—  (I)  If  the  stains  or  scales  of  blood 
apiiear  recent,  the  corpuscles  may,  after  the  neccs- 
niy  precautions,  be  examined  under  the  microscope, 
and  their  presence,  diameter.  Ac,  obierved,  which 
will  eoable  one  to  diagnose  the  origin  of  the  blood, 
whfther  hnman  or  animaL  (2)  If  the  stains  be  old 
aad  the  blood  changed,  the  reaction  with  the  tincture 
offniacom  would  make  the  presence  of  blood  pro- 
lable;  but  its  actual  presence  cannot  be  affirmed 
vitbont  spectrum  examination,  or  the  production  of 
ttjtUii  of  hydrochlorate  of  hsBmatin  ;  one  of  the 
two  is  sofflcient.  It  is  unnecessary  to  add,  that  these 
rescUoua  do  no:  show  whether  the  blood  is  htunan  or 


Dr.  Richardson  has  lucceeded,  by  the  use 
of  Tery  high  poTvers  and  careful  measure- 
men  ts,  in  proving  that  ii  is  possible,  in 
skilled  hands,  to  distinguish  between  human 
and  animal  corpuscles. 

Blood^Boller— The  boiling  of  blood  or 
offal  gives  rise  to  wery  offensive  organic  va- 
pours; if  established  near  dwelling-houses, 
the  urban  authority  should  see  that  the  offal 
is  boiled  in  closed  coppers,  and  that  the  fumei 
are  carried  off  into  the  furnace-fire,  so  as  to  be 
consumed. 

The  trade  of  a  blood-boiler  comes  under  the 
category  of  an  offensive  trade,  and  as  such 
cannot  be  established  without  the  consent  of 
an  urban  authority. —(P.  H.,  s.  112.) 

The  urban  authority  may  make  bylaws 
respecting  blood-boiling. — (P.  H.,  s.  113.) 

On  complaint  by  the  medical  officer  cf  ' 
health,  or  by  any  two  legally  qualified  practi- 
tioners, or  by  any  ten  inhabitants  in  the  dis- 
trict of  an  urban  tanitary  aiUhorityy  that  any 
building  or  place  for  boiling  offal  or  blood  is 
a  nuisance,  or  causes  any  effluvia  injurious  to 
the  health  of  the  inhabitants  of  the  neigh- 
bourhood, proceedings  may  be  taken  by  the 
authority  as  described  under  Trades,  Offen- 
sive, &c— (P.  H.,  s.  114.) 

Board,  Oeneral,  of  Health— Tlie  Gen- 
eral Board  of  Health  has  ceased  to  exist ;  its 
powers  were  transferred  by  21  &  22  Vict, 
c.  77,  s.  1,  to  the  Local  Government  Board. 
See  Local  Government  Board. 

Board,  Joiat^Set  District,  United. 

Boat-Xlaoinff— 5ee  Heart  Disease. 


urban  authority  may  license 
the  proprietors  of  pleasure-boats  and  vessels, 
and  the  boatmen  or  other  persons  in  charge, 
and  may  make  bylaws  for  regulating  the  num- 
bering and  naming  of  such  boats  and  vessels, 
and  the  number  of  x>ersous  to  be  canied  there- 
in, and  the  mooring  places  for  the  same,  and 
for  fixing  rates  of  hire,  and  the  qualification 
of  such  boatmen  or  other  persons  in  charge, 
and  for  securing  their  good  and  onlcrly  con- 
duct while  in  charge. — (P.  H.,  s.  172.) 

Body -Searcher —A  body-searcher  was 
one  who  former! v  exandned  the  bodies  of  the 
dead  in  order  to  report  on  the  cause  of  death. 
It  was  au  important  office  at  the  time  of  the 
plague,  and  was  performed  by  the  chirurgeons, 
who  were  paid  twelve  pence  out  of  the  goods 
of  the  party  searched.  At  one  time  it  was, 
however,  intrusted  to  two  old  women,  much 
to  the  damage  of  the  bills  of  mortality. 

In  France  there  are  rerificateurs  de  cUc^, 
their  office  being  almost  identical  with  that  of 
the  old  body -searcher ;  they  inspect  each  dead 
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panoD,  anil  give  a  ceitiGcate,  for  wLicli  they 
get  a  fixed  sum. 

BoU  (Fiirvncului)—A  oiroumiioriljecl  nrniici 
btrd  iwelling,  dci>ending  on  inUummatiDn  of 
oue  apot  of  the  trus  ekia,  and  of  the  de- 
poiit  therein  of  unhcnlthj  lymph ;  uiuaUy 
attended  with  the  acuteit  pnio  mid  tcnder- 
UBU,  and  eliding  is  euppurBtion,  with  the 
diwImrgB  of  poa.  flakei  of  aoftened  lymph  niid 
■malt  slnugby  alireds  of  areolar  tisaue,  which 
fonn  whnt  ii  citlle<i  the  core.  It  may  be 
eauaed  by  bloml  diiorder,  from  UDwlioleaome 
food,  or  from  anknowo  epidemic,  atmospherio 
cauica,  or  from  deprcuing  influences  geaenlly. 

rhere  Laa,  without  doubt,  freqneutly  eauied 
an  eruption  of  faoils ;  and  drinliing  unwhole- 
■ome  water  may  Iiutb  produced  the  aame 
reault.  In  IStS  a  remarkable  and  cunoua 
endemic  ocourred  in  the  vicinity  of  Frankfort. 
Dr.  Clemens  (Hentb's  Zeitsehrift  fiir  Nat. 
Ued,  ISIO,  vol.  TiiL   p.   215)  made  an  ei- 

break,  aud  came  to  the  ccmcliiBion  that  the 
complaint  waa  canaed  by  drinking  water  con- 
taining sulphuretted  hydrogen  gaa,  which  ^at 
aet  free  in  aome  large  chemical  works,  aud 
WBB  washed  down  by  the  rains  into  the  brooka 
from  which  the  drinking-water  wai  derived  ; 
but  as  aulphidea,  and  the  Harrogate  watem, 
which  contain  sulphuretted  hydrogen,  are 
now  known  to  be  the  best  remeily  for  boila, 
jtadmitaof  grave  doubt  whether  Dr.  Clemens' 
oondusiona  are  correct. 

Probably  the  unhealthy  boila  or  ulcers  so 
common  in  ludia,  especially  in  the  north-west, 
and  along  the  frontier,  are  connected  with  bad 
water.  Since  the  waters  of  the  Jumna  were 
used,  inatead  of  the  impure  well-water,  the 
"  Delhi "  boil  has  much  decreased  in  fre- 
quency ;  yet,  on  the  other  hand,  from  Flem- 
ing's observations^  there  api>eara  to  be  a  doubt 
whether  the  water  waa  really  to  blame.  Dr. 
Alcock,  apparently  a  disciple  of  Dr.  Clemena, 
would  have  ui  believe  that  the  frontier  ulcera 
in  India  are  «u>ed  by  the  evolution  of 
Bulphuretted  hydrogen  ;  hut  the  evidence  he 
hai  produced  to  support  his  theory  ia  hardly 
of  a  aatiafactory  or  convincing  kind. 

Bol«— A  kind  of  clay,  often  highly  coloured 
by  iron.  ItuauaUy  consists  of  silica,  aluminn. 
iron,  lime,  and  magnesia.  It  is  not  a  well-de- 
fined mineral,  and  consequentlj  many  aub- 
Btances  are  described  by  mineralogista  under 
this  name. 

Armenian  Bole  is  of  a  briKht  red  colnur.  It 
is  often  employed  as  a  deritifrice.  and  in  somo 
oaaea  is  administered  medicinally.  It  is  used 
for  the  adulteration  of  eucoa,  ouiJioviea,  potted 


Sole  oj  Boii  is  of  a  yellow  eoloar.     It  eon- 
taina  caibonata  of  lime,  and  effervesce!  with 

I      Bohfmian  flolf— Yellowiah  red. 
!      French  Bolc—Vaie  red,  with  frequent  streaks 
of  yellow. 

LrmNiaa  Bole  and  SHetian  Bole  are  in  most 
respects  similar  to  the  above-named  varieties. 
The    following    analyaoa  are    by    C.    Von 
Haule :- 
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The  trade  of  a  bone-boiler 
cornea  under  the  character  of  offensive  trades 
(P.  H.,  B.  112-114),  and  an  vrbaa  sanitary 
authority  can  regulate  and  control  or  oppoao 
its  eatablishment  to  their  district.  Stt 
Blood-Boiler  ;  Bomes  ;  Tuaueb,  Oms- 
SIVE,  ko. 

Bo»e«— Bonea  are  used  very  eitenaively 
both  in  this  country  and  abroad.  For  the 
porpoaeB  of  the  augar-refiner  alone,  an  im- 
mense quantity  ia  annually  employed  ;  beaidaa 
which,  they  are  utilised  in  the  eitraction  of 
gelatine,  in  the  manufacture  of  soap  and 
candles,  and  in  other  branches  of  industry 
besidea  those  in  wliich  the  bone  itaelf  ii  cut 
or  turned  into  various  shapes. 

The  mean  compoaition  of  bones,  taken  from 
a  heap  about  to  be  used  for  manufacturing 
purposes— i.«.,  covered  with  the  periostenm 
and  imperfectly  cleanaed  from  flesh — appeal* 
tobeaafoUows;^ 


^'organio 
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Ulneral  matters  IOl 


Salphalee,  tc     .        )      } 

Bones  in  the  dry  state  contain  about  33'3 
per  cent  of  animal,  and  6C7  per  cent  of  mine- 
ral matter,  and  on  an  average  the;  yield  about 
19  per  cent,  of  their  weight  of  gelatine  and 
fat.  It  ia  impossible  to  make  a  nutritious 
soup  out  of  hones  alone. 

The  late  Mr.  E.  Smith  waa  certainly  in 
error  in  saving  that  6  lbs.  of  bonea.  broken 
amall  and  boiled  in  water  from  9  to  10  houn, 
will  yield  a  soup  that  contains  the  nutritive 
elements  of  2  lbs.  of  meat  aa  far  as  carbon  ia 
concerned,  and  of  1  lb.  uf  meat  iu  icapect  of 
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nitrogen  ;  for  although  this  may  be  so  aa  re-  from  the  boracio  acid  found  in  the  Ligoons  of 

gsirds  the  actual  weights  of  carbonaceous  and  Tuscany. 

nitivngenoos  matters,  yet  it  is  far  otherwise  The  crystals  are  slightly  efflorescent ;  they 

with  their  nutritive  powers.      In  the  well-  are  soluble  in  half  their  weight  of  boiling  and 

kik(>wn  experiments  of  the  French  gelatine  twelve  parts  of  cold  water.     When  heated 

oommission,  it  was  found  that  the  soup  or  strongly,  borax  swells  up,  becomes  anhydrous, 

jelly  from  boiled  bones  would  not  support  the  and  melts  below  redness  into  a  clear  transpa- 

Ufe  of  dogs,  although  raw  bones  in  like  pro-  rent  glass,  which  has  the  property  of  dissolv- 

Xv-trtion  would ;  fn>m  which  it  is  evident  that  ing  many  of  the  metallic  oxides. 

tLt-re  is  a  great  difference  in  the  nutritive  Borax  is  used  in  the  arts  as  a  flux  in  the 

powtrr  of  the  gelatinous  tissue  and  its  cooked  making  of  enamels,  in  the  fixing  of  colours  on 

pn>iQcts.    Gelatine,  in  fact,  has  never  been  porcelain,  and  by  the  refiner  in  the  melting  of 

disooTere<l  in  the  blood  of  animals,  nor  is  it  a  gold  and  silver. 

Oi>n&titaent  of  eggs  or  milk,  which  are  the  two  M.  Schnetzler  (Comptes  Rendus,  vol.  Ixxx. 

prinurj  foods  from  which  the  tissues  of  the  p.  473)  has  made  several  experiments,  which 

joung  are  formed.     It  would  appear,  then,  show  that  solutions  of  borux  have  considerable 

that  geUtine  is  not  an    essential   article  of  power  in  arresting  the  growth  of  vegetable 

diet,  slthoogh  it  is  probable  that  gelatinous  cells  and  the  putrefaction  of   animal    sub- 

tiwae  Qiulergoes  digestion  by  being  converted  stances. 

into  peptones.  Experiments  made  by  submitting  the  leaves 

The  following  is  the  process  recommended  of  Elodea  CanadentU  and  Vaucheria  clavata, 

bj  PruTut  for  making  the  best  of  bones  in  the  spores  of  the  grape  fungus  OitftumTticA-m, 

Wpitals,  gaols,  and  similar  establishments,  and  the  cells  of  yecut^  moulds,  &c.,  to  the 

Tbe  bones,  crushed  small,  are  to  be  boiled  for  action  of   concentrated  solutions  of   )i)orax, 

fifteen  minutes  in  a  kettle  of  water,  and  the  showed  in  each  case  coagulation  and  death  of 

Ui  ivhich  is  fit  for  all  common  purposes)  the  protoplasm. 

ikimmedoffas  soon  as  cold.     The  bones  are  In  like  manner,  solutions  of  borax  were 

then  to  be  ground,  and  boiled  in  eight  or  ten  found  to  be  fatal  to  the  Infusariat  Botifera, 

timet  tbeir  weight  of  water  (of  which  that  EiUromottraeay  and  to  the  larvie  of  frogs, 

alntdj  used  must  form  a  part)  until  half  of  Ripe  grapes  and  currants,  after  being  kept 

it  ii  vssted,  when  a  very  firm  jelly  will  be  two  years  in  a  concentrated  solution  of  borax, 

obtained.    Iron  vessels  should  alone  be  used  showed  no  sign  of  mouldiness  or  fermentation; 

for  this  purpose,  as  jelly  and  soup  act  upon  they  were  not,  however,  edible, 

copper,  brass,  and  other  common  metals.  Meat  placed  in  tins  containing  a  concentrated 

For  the  manufacture  of  gelatine,  the  bones  of  solution  of  borax,  acquires,  after  some  weeks, 

thetknllor  the  small  bones  of  the  feet  of  ani-  a  peculiar  and  disagreeable  odour,  but  does  not 

null  are  generally  used.    The  bones  are  boiled  putrefy.   A  pound  of  beef  thus  kept  a  year  and 

vben  fruk,  since  they  do  not  when  dry  so  a  half  was  of  a  yellowish  colour,  but  as  soft 

resdilj  give  up  their  fat  by  boiling ;  they  still  and  tender  as  fresh  meat.     Meat  placed  in  a 

eoBtain  fat,  but  it  appears  by  the  process  of  similar  solution,  in  Jiermetically-sealed  tins, 

drjiog  to  become  infiltrated  into  the  bony  was  perfectly  preserved, 

tiune.  These  experiments  are  worthy  of  extension 

In  sll  manufacturing  operations  on  bones,  and  repetition. 

^^"^  *^^  eonipljinU  are  Ukely  to  »ri»,  B^„jj,^The  word  "borough,"  for  the 

U!  from  the  he.pi  of  bone.  haTing  .hred.  of  ,  •    ^^  p^^U^  Health  Act,  1875. 

t^Un  »  .t»te  of  putrefaction ;  (6)  from  the  ^  J^        1„^  ,„bj,,t  {„,  the  time  being, 

»,Uatud.  of  rat.  nearly  alway.  frequenting  ^^          5  ^""g  ^^    ^^  '^  ^g     ^^  ^ 

the  heaps;  (c)  from  the  offensive  orgamcva-         .v    -i^    *     v  v   _i,^*u«.  «  i i  i a 

__.    Tv  *  ^  '  .                e    A.     '              A.'  authority  of  a  borough,  whether  a  local  board 

ponnm  the  various  manufacturmg  operations.  .      ^  m  •  j    • a^j    «  .   i. 

Vu                1111          V    1  J  u             .  I  or  a  town  council,  is  now  designated  an  urban 

Tbe  Tapours  should  always  be  led  by  a  special  .^^      th    't 

ttt  into  the  furnace-fire,  and  there  consumed.  ^^               ^' 

Borrowin^^  Powers— iSTee  Loans. 

Boras  (Na,O2B,O„10H,O)-Borax,  che-  jg^^^  Butter-A  very  inferior  kind  of 

■Killy  speaking,  is  an  acid  borate  of  sodium,  ^^^^^^^  ^^j^  ^p  -^  Hamburg,  and  sent  over 

V  ^r^^^'^'il"^^^/.'^  ^'^^'  anAWroiw,  j^       ^  adulterate  other  butters  with.      See 

.N«,0,  307  ;  B,0„  69*3 ;  H,0,  4712.      Its  bu^^b. 
•pecific  gravity  (cryst)  is  173,  and  its  form  is 

uiat  of  prismatic  crystals.    It  is  found  in  an  Bothriooephalns  Cordatus— A  para- 

impon  state  in  the  lakes  of  Thibet,  and  in  sitic  worm  affecting  the  human  intestines, 

Bttj  other  parts  of  the  world.  A  large  quan-  first  described  by  Leuckart.     It  is  common  in 

tity  of  the  borax  of  commerce  is  manufactured  dogs,  hut  rare  in  man.  The  foUowing  Oiia^ttia 

O 


(Ilg.  12)  thovs — b,  head,  baclc  view,  magnified 
fivediametera;  f,  upper  partofbodj  and  head, 
magnified  too  diniuetera.  a  U  a  portioD  of 
the  wann,  natural  liie.     Sa  alia  Botbbiu- 


■p.ttA 

elongating  and  contrasting  the  neck,  »  tliut 
it  appear*  aomettm«i  abort,  aometiinea  long. 
The  jointa  or  aegmenti  cooimence  aboat  three 
'lea  from  the  head;  the  anterior  onta  an 
rly  aqnare,  but  the  remainder  are  muoh 
elongated  tnniveraely,  Each  aegment  contains 
Bat  surface  two  oriGces,  the  anterior 
connected  with  a  male,  the  poaterior  vith  a 
female  organ  of  generation.  The  vhole  para- 
brown  colour,  and  from  lii  to 
twenty  feet  in  length.  Peraoni  affected  with 
aegmenti  or 
proglottidea  from  the  bowels,  but  pnas  them 
of  manf  linki.  The  ova  are  nlin 
generally  to  be  diBcovered  in  the  fiecea ;  the; 
the  capaule  ia  perfecti)' 


n>lnc 


and   t 


.    yolk    . 


guiabeil.    The  yolk  undergoea  aegmentation. 


and  ultimately  develapa  an  embryo, 
hooka  at  the  anterior  extremity,  caaed  in  k 
mantle  atudded  with  vibratory  cilia ;  the  liil 
of  the  capiQlo  then  opens  up  (fig,  14),  and  the 
embryo  eacapea.  It  theydo  not  obtain  acreii 
to  the  intcitinca  of  an  animal  within  a  week, 
they  lose  their  ciliated  mantle  and  periih. 
Facte  appear  to  ahow  that  drinking-wat*r  it 
the  chief,  perhaps  the  only  medium,  through 
which  the  worm  is  projiBgalod  among  man. 
It  would  appear  to  be  unknown  in  EnglaDr], 
except  when  imported ;  but  it  ia  common  in 
Buiiia,  Sweden,  Norway,  I«pland,  Finland, 
Poland,  and  Switzerland. 
Br«ia  Ferer— 5«  Fever,  Tvfhvb. 


BotbrlooepImtnB  lAtiui— A  |>ainBitii 
worm  found  in  the  intestines  of  man.  Al 
though  classed  with  tape-worma,  it  differ: 
essentially  from  lienia.  The  head  is  of  ai 
elongated  form  (fig.  13),  compressed,  with  ai 


Hatcrior  obtuss  prominence  into  which  the 
moutb  opeat.     7be  animal  bu  the  power  ol 


BMm-Bran  i.  the 

Mt  of  the  cereal  graina 

t>  average  compoaition 

Albamlaoldbodlo. 

nner  bosk  or  prope 
eifled  from  the  flour 

,        .        .        139* 
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Obre,»c,    . 

rogginl 

givca  .  som 

ewhat  different  ana 
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nerenheltisa  excessively  indij^estible ;  the 
■hiop  particles  appear  to  act  on  the  intestinefl 
u  an  irritant,  and  the  greatest  portion  in- 
gwted  escapes  nnchanged.  Tardieu  fed  dogs 
on  bran  alone,  but  they  soon  became  exces- 
nrely  weak,  and  eventually  died. 

Bran  has  been  found  as  an  adulterant  of 
oatmeal,  pepper,  and  tobacco. 

The  bran  of  wheat  is  used  by  the  calico- 
printer  as  a  mordant ;  it  is  a  useful  manure, 
containing  phosphates  of  ammonia  and  mag- 
MHS ;  it  is  popularly  believed  to  be  a  useful 
temedy  for  coughs  and  colds  when  taken  in 
the  form  of  tea,  and  bread  has  been  made  of 
it  by  the  poorer  classes. 


r— An  alcoholic  beverage  obtained 
from  the  distillation  of  wine.  When  first  dis- 
tilled it  is  colourless,  but  it  becomes  of  a  pale 
amber  colour  upon  being  stored  in  oaken 
cub.  The  darker  brandies  are  coloured  by 
orameL 

The  constituents  of  pure  brandy  are  alcohol, 
▼iter,  acetic  acid,  acetic  ether,  senanthic  ether, 
iBull  quantities  of  volatile  oil,  colouring- 
nutter,  and  tannin.  The  amount  of  alcohol 
varies  from  45  to  56  per  cent. 

Am  redistillations  injure  the  flavour  of 
Inodies,  they  are  but  slightly  rectified ;  and 
the  ftrength  of  the  very  best  brandies  seldom 
exceeds  proof ;  besides,  the  strength  decreases 
br  keeping. 

The  kinds  of  brandy  esteemed  in  England 
are  Cognac  and  Armagnac  ;  those  of  Kochelle 
and  Bordeaux  come  next  in  quality ;  while 
inferior  brandies  are  obtained  from  Portugal, 
Spain,  and  Italy. 

In  France  tlicre  are  a  great  many  kinds  of 
Iffaudy  in  use,  known  by  names  descriptive  of 
their  qualities,  source,  and  strengths. 

Eau  de  vie  tuTxfrieure.— This  is  the  finest 
Tariety  of  Cofmac  brandy^  both  **  white  **  and 
**  palo/^  of  the  English  drinker,  being  seldom 
arti^diilly  coloured.  It  is  made  from  pale 
white  wines  by  skilful  distillation. 

Eau  dt  vie  ordinaire. — This  is  the  ordinary 
brandy  of  the  taverns  and  hotels,  and  is  pre- 
pizvd  from  inferior  or  spoilt  white  or  rod 
vine,  the  average  specific  gravity  being  '9476 
Ifrom  22  to  27  under  proof). 

Eaade  vie  de  wore— Used  chiefly  to  mix 
vith  other  brandy ;  distilled  from  the  lees  of 
ionr,  damaged,  and  inferior  red  wines,  the 
marc  or  cake  of  grape,  &c. 

Eau  dc  vie  Mcconde, — Very  weak  and  in- 
feriM". 

Eau  d<  ri^  d  preure  de  Hollande,Sp.  gr. 
141  to  -^2  (18  to  20  under  proof). 

Eauderitd  preuve  cTAui/e.—Sp.  gr.  '9185. 
Pore  olive  oil  just  sinks  in  it ;  it  is  the  strongest 
bandy  kept  for  retail  Bala  in  Fnutce, 


Eau  de  n«  forte. — Dintilled  from  common 
brandy  at  a  low  temperature.  It  answers  to 
our  spirits  of  wine.     Sp.  gr.  *839. 

Esprit  de  vin  is  brandy  or  spirit  carefully 
rectified  to  '861. 

The  brandies  we  obtain  here  are  often  very 
different  from  those  we  see  drunk  at  the  best 
tables  on  the  Continent ;  this  is  accounted  for 
by  the  fact  that  French  brandies  are  generally 
**  made  up  "  for  the  English  market. 

The  action  of  brandy  on  the  system  does 
not  exhibit  any  peculiarity,  and  the  considera- 
tion of  this  point  comes  more  naturally  under 
the  head  of  Alcohol  and  Alcohouc  Levek- 

AOES. 

AdvUerations. — "Water,  burnt  sugar,  Cay- 
enne pepper,  grains  of  paradise,  horse-radish, 
acetic  ether,  fusel  oil.  Some  of  the  cheaper 
brandies  are  mere  imitations,  manufactured 
from  corn-spirit  and  flavouring  and  colouring 
matters. 

The  following  are  examples  of  receipts  use^l 
by  the  trade  : — 


To  ten  puncheops  of  brandy 
Add  flavouring  raisin-spirit 
Tinctare  of  grains  of  paradise    . 
Cherry-laurel  water    . 
Spirit  of  almond-cake 


»» 


1081  galls. 
118 

4 

2     .. 

2     » 


li07    „ 
Add  also  ten  handfuls  of  <  ok  sawdust,  and  give  it 
complexion  with  burnt  sufrar. 

The   following   formulse   for    "reducing'* 

brandy    are   those   of   two   large  wholesale 

dealers  :— 

1.  Cognno  brandy  (10  under  proof),  20 
galls.  ;  British  brandy  (17  under  proof),  5 
galls. ;  water,  4 J  galls.  Strength  of  mixture, 
25  under  proof. 

2.  To  72  galls,  of  full-flavoured  French 
brandy  (5  imder  proof)  are  added  10  galls,  of 
spirit  of  wine  (58  over  proof),  25  galls,  of  water, 
and  1  pint  of  good  colouring.  The  whole  is 
then  well  "rummaged  up,"  and  allowed  to 
stand  for  two  days,  when  it  is  fit  for  use. 
Strength  of  mixture,  22  under  proof. 

A  liqueur  sold  in  London  under  the  name 
of  **  brandy  improver,"  or  "  brandy  essence," 
consists  of  a  thin  sugar  syrup,  flavoured  with 
acetic  ether  and  essence  of  cayenne,  and 
coloured  with  burnt  sugar.  It  is  said  to 
heighten  the  true  Cognac  flavour  and  restore 
lost  alcoholic  strength.  In  the  trade,  the 
addition  of  water  "liquor"  to  spirit  is  tech- 
nically called  "  reducing f**  whilst  absolute 
adulteration  is  known  under  the  name  "  im- 
provinff." 

Detection  of  Adulterations. — The  first  thing 
to  be  done  is  to  determine  its  alcoholic  strength. 
To  do  this,  put  100  cc.  in  a  flask  with  lateral 
tube  or  small  retort,  and  distil  to  dryness,  or 
nearly  so,  condensing  the  products  by  means 
oi  a  suitable  receiver,  &c,  and  eitimate  x\i« 
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aleohol  by  means  of  the  processes  detailed 
under  Alcoholometry.  The  residue  in  the 
retort  may  be  tested  with  litmus  paper :  if 
acid,  sulphates  or  sulphuric  acid  may  be  pre- 
sent; if  the  latter,  the  paper  will  char  on 
drying.  In  cither  case,  the  residue  may  be 
further  tested  with  chloride  of  barium,  and 
the  exact  amount  of  sulphates  estimated. 
The  brandy  may  be  roughly  tested  for  fusel 
oil  by  burning  a  little  of  it  in  a  dish,  and  de- 
pressing over  the  flame  a  saucer  or  other  cold 
piece  of  porcelain.  If  there  is  a  black  stain, 
some  of  the  lower  alcohols  are  very  probably 
present,  and  should  be  looked  for  by  distilling 
half  a  pint  of  the  spirit  and  examining  the 
later  or  heavier  products.  The  vinic  alcohol 
being  the  most  volatile,  comes  over  first ;  the 
heavier,  fusel  oil,  remaining  until  the  later 
stages. 

For  a  more  accurate  process  for  the  detec- 
tion of  amylic  alcohol,  see  art.  Fusel  Oil. 

Cocculus  Indicus  may  be  detected  exactly 
as  in  the  process  detailed  under  Beer. 

Copper.— {a)  Agitate  a  little  of  the  brandy 
with  a  little  pure  olive  oil ;  if  copper  be  pre- 
sent, the  oil  will  acquire  a  green  colour. 

(6)  A  clean  knife  immersed  in  the  acidulated 
liquid  becomes  coated  with  a  film  of  metallic 
copper,  if  that  metal  is  present. 

Lead. — Sulphuretted  hydrogen  throws  down 
a  black  precipitate  if  in  large  quantity,  or 
gives  a  dark  coloration  if  the  lead  is  in  minute 
quantity. 

Capsicum  and  peppers  may  be  detected  in 
the  extract  by  the  taste ;  if  acid,  it  must  be 
previously  neutralised  with  soda. 

Methylated  spirit  is  detected  by  rubbing  a 
little  on  the  hands,  and  then  drawing  a  long 
breath  with  the  hands  over  the  mouth,  the 
peculiar  odour  of  the  methylated  spirit  is  then 
evident ;  but  this  requires  practice.  Set  Al- 
coholism, Alcoholio  Beverages,  &c 

Braxy  of  Sheep— <Sfee  Meat. 

Bread — The  principal  varieties  of  bread  at 
present  in  use  in  this  couutry  are  bricks, 
Coburg,  cottage,  batchy  French  rolls,  and  rye- 
bread.  These  are  all  made  of  the  same  dough, 
the  only  difference  is  in  the  shape  given  to 
them,  their  various  flavours  depending  on  the 
way  in  which  they  are  affected  by  the  heat  of 
the  oven  in  baking.  The  '* cottage"  loaves 
and  the  French  rolls  are  frequently  made  of  a 
superior  flour  to  tliat  employed  in  manufac- 
turing the  **  batch,**  or  household  loaf. 

Rye-bread  consists  generally  of  ordinary 
wheat-flour  mixed  with  bran. 

Bread  is  made  of  the  flour  of  different  cereal 
grains,  but  only  those  that  contain  gluten 
admit  of  conversion  into  light  and  spongy 
bread,    In  this  respect  wheaten  flour  ii  supe- 


rior to  nil  others.  In  times  of  scarcity  and 
famine,  however,  various  substances  besides 
the  flour  of  the  cereals  have  been  made  into 
bread,  or  have  been  mixed  with  it.  For  this 
purpose  almost  every  amylaceous  vegetable 
at  once  plentiful  and  cheap  has  in  its  turn 
been  eagerly  appropriated.  Acorns,  the  legu- 
minous seeds,  numerous  starchy  bulbous  roots, 
and  similar  substances  have  been  employed, 
either  in  the  form  of  meal,  or  made  into  an 
emulsion  or  jelly,  which  has  been  used  instead 
of  water  to  form  ordinary  flour  into  dough. 
At  such  times  bran,  a  nutritious  and  valuable 
portion  of  the  grain,  generally  rejected,  has 
been  retained  in  the  flour,  and  indeed  occa- 
sionally added  in  excess.  Birkenmayer,  a 
brewer  of  Constance,  during  a  period  of 
scarcity,  succeeded  in  manufacturing  bread 
from  the  farinaceous  residue  of  beer  (brewer's 
grains).  Ten  lbs.  of  this  substance,  rubbed  to 
a  paste,  with  ^  lb.  of  yeast,  5  lbs.  of  ordinary 
meal,  and  a  handful  of  salt,  produce  14  lbs. 
of  BLACK  BREAD,  which  IS  Said  to  be  both 
"savoury  and  nourishing." 

Iceland,  carrageen,  and  other  mosses,  either 
alone  or  mixed  with  flour  or  meal,  have  also 
been  used.  Cowitch-grass  and  beet  have 
before  now  been  substituted  for  flour,  or 
mixed  with  it  as  in  Egypt. 

In  Poland  a  sort  of  gruel  is  prepared  from 
this  cowitch-grass. 

Rye-bread  is  brown,  and  rather  heavy,  but 
possessing  a  savoury  smell.  It  has  the  quality 
of  keeping  seven  to  eight  days  without  getting 
dry,  but  it  is  very  liable  to  become  mouldy. 

Ccusava-bread  is  made  from  the  root  of  the 
manihot,  by  first  expressing  the  juice,  then 
grinding  it  into  a  coarse  meal,  and  baking  it 
in  the  form  of  cakes  upon  thin  iron  plates. 
When  steeped  in  oil,  and  flavoured  with 
cayenne,  and  lightly  broiled  upon  a  gridiron, 
it  is  not  unpalatable. 

Composition  of  Bread-Stuffs. — ^The  most 
common  and  also  the  most  ancient  meUiod 
of  vesiculating  bread  is  by  fermentation,  and 
the  processes  now  in  use  are  not  very  differ- 
ent from  those  employed  in  the  earliest  times. 
Yeast  (as  brewer  s  or  patent  yeast,  prepared 
from  an  infusion  of  hops  and  malt ;  German 
yeast,  the  solid  residue  of  the  yeast  produced 
by  the  fermentation  of  rye  in  making  hoi- 
lands ;  baker's  yeast,  made  from  iK>tatoeB  and 
flour ;  or  leaven,  which  is  old  dough  in  a  state 
of  fermentation)  is  mixed  with  the  flour  or 
dough,  and  this  soon  begins  to  ferment  by  the 
action  of  the  yeast  fungus  {Mieoderma  cere- 
visice)  on  the  sugar  of  flour,  whereby  carbonic 
acid  is  produced,  which  being  diffused  through 
the  substance  of  the  dough,  vesiculates  it,  and 
causes  it  to  swelL 

The  chemical  process  of  baking  cannot  b« 
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hditlj  underttood  without  a  knowledge  of 
tUe  ordinarr  comi>osition  of  the  principal 
Tanetiea  of  dour  employed  in  the  preparation 
of  bn^.^d. 

\Mien  com  ii  ground  in  a  mill,  tlie  grsdn 
u  r«.*\laced  to  powder,  which  may  be  scpa- 
nt^d  by  sifting  into  two  principal  i)ortionM, 
tonx  and  bran.  The  bran  u  composed  of 
the  brownish-coloured  outer  covering  of  the 
gnio.  which  is  touglier  and  harder  than  tho 
iDternsl  portions,  and  consequently  is  not 
Rdnced  by  grinding  to  so  fine  a  8tat«  of  divi- 
KuD ;  the  flour  is  produced  by  the  pulverisa- 
tion of  the  inner  ]>ortion  of  the  grain. 

Tbe  most  important    constituents  of   the 
TATieties  of  com  used  as  food  are — 

(1)  Starch ;  (2)  gluten,  a  peculiar  azotised 
lubstuice  allied  to  albumen,  which  confers 


the  tenacity  and  tougliness  upon  dough  ;  (3) 
a  small  portion  of  sugar,  or  of  dextrine ;  (4)  a 
little  oily  matter ;  (5)  a  small  quantity  of  sa- 
line matter ;  (6)  a  skeleton  of  ligneous  tissue, 
which  is  the  only  ]>ortion  of  the  seed  not 
susceptible  of  digestion  in  the  stomach.  The 
proportions  in  which  these  ingredients  are 
X)re8ent  in  some  of  the  princij)nl  varieties  of 
grain  used  as  food  may  be  seen  from  the  sub- 
joined table.  They  vary,  however,  consider- 
ably in  the  same  grain  when  grown  in  different 
climates.  The  proportion  of  gluten  contained 
in  wheat  grown  in  the  southern  parts  of 
Europe  and  in  the  north  of  Africa  is  consider- 
ably higher  than  in  tho  best  English-grown 
wheat ;  and  the  hard,  thin-skinned  wheats 
furnish  a  larger  proportion  of  gluten  than  the 
softer  varieties  of  the  grain. 
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The  principal  portion  of  the  woody  fibre  is 
acenmulatod  in  the  bran ;  but  this  substance 
liKeviie  contains  a  large  proportion  of  nutri- 
tiTe  matter,  for  both  gluten  and  oily  matter 
art  depotited  in  its  coUs  ZDor^  ahundantly 


than  in  any  other  part  of  tlie  grain,  as  may  be 
seen  by  tho  result  of  its  analysis  given  in  tlie 
preceding  table.  Otlicr  grains  arc  sometimes 
mixed  with  flour,  such  as  r}'e,  buckwlieat,  mfl- 
ampyrum^  sainfoin,  &c.  IJad  flour  frequently 
causes  the  bread  to  have  an  acid  taste,  arising 
from  an  excess  of  lactic  acid,  and  perhaj>8 
acetic  acid.  Bad  yeast  will  also  cause  aci<lity. 
Great  cleanliness  should  be  enforced  on  the 
X>art  of  the  men  who  make  up  the  dough. 

In  India,  bread  becomes  sour  from  bad 
cleaning  of  the  flour,  and  if  too  much  water 
be  present  it  rapidly  becomes  mouldy.  Kice 
is  used  as  an  addition,  on  account  of  its  cheap- 
ness. Kice-bread  is  heavier,  of  closer  texture, 
and  less  filled  with  cavities  than  wheaten 
bread.  Tho  rice  retains  water.  For  acid 
flour  lime-water  is  used  instead  of  pure  water, 
lime-water  having  this  advantage,  that  while 
it  does  not  check  the  fermentatiou  ol  ^eiAl^it 
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liinden  tbe  action  of  diastase  on  starch.  The 
lime-water  should  be  made  from  caustic  lime^ 
and  not  be  a  mixture  of  chalk-und-water, 
which  is  not  unfrequently  the  case. 

The  operation  of  kneading,  as  usually  per- 
formed,  has  many  disadvantages ;  it  is  labo- 
rious, and  it  certainly  is  uncleanly.  Many 
kneading-machines  have  been  invented,  but 
the  hand-machine  of  Mr.  Stevens  is  the  one 
generally  used.  It  is  in  use  at  the  Holbom 
Union,  where  about  5632  lbs.  of  bread  are 
turned  out  every  week  by  one  man  and  two 
boys ;  and  they  contrive  to  make  ninety-six 
4-lb.  loaves  out  of  every  sack  of  flour  (280  lbs. ); 
the  materials  used  on  the  average  of  a  whole 
year  being  as  follows  : — 

4129   lbs. 
140     .. 


Flour    , 
Cones 
Potatoes 
Salt 
Malt     . 
llops    . 


68 
13 


ft 


which  produce 
5032  IbB.  of 
bread,  or 
1408  4.1b. 
quartern 
loaves. 


Many  writers  have  recommended  the  use 
of  unfemieuted  bread,  but  few  care  to  eat  it, 
and  it  certainly  is  not  so  easily  digested  as 
bread  made  in  the  ordinary  way.  The  best 
sample  of  unfermonted  bread  is  that  known 
as  ueratedf  made  by  Dr  Dauglish*s  process. 
His  method  has  this  advantage,  that  during 
the  whole  of  tlie  operation  neither  the  flour 
nor  the  dough  comes  in  contact  with  the  flesh 
of  the  workmen. 

This  bread  is  found  to  agree  better  with 
Home  persons  than  bread  made  with  yeast. 
The  great  objection  brought  against  it  is  that 
it  has  a  tendency  to  become  disagreeably  dry. 
It  is  easily  digested  and  assimilated,  and  may 
even  be  eaten  quite  new  by  the  dyspeptic  with- 
out his  feeliug  any  of  the  discomfort  which  new 
leavened  bread  generally  produces.  It  is  cer- 
tainly better  for  infants  than  ordinary  bread. 

AVhen  taken  from  the  oven  the  bread  begins 
to  lose  weight.     The  4-lb.  loaf  loses— 


Id  the  first  24  hours 
lu  4S  hours 

0 


n 


It 


1^  ounce. 
5    ounccd 


n 


But  this,  of  course,  is  merely  an  average,  and 
is  subject  to  many  variations. 

The  weight  of  the  loaves  is  generally  taken 
when  they  are  hot.  The  Austrian  army  autho- 
rities permit  a  loss  of  2  '9  per  cent,  in  four  days. 

In  the  French  army  different  kinds  of  bread 
are  used— ordinary  bread,  biscuited  bread, 
bread  htilf-biscuited,  bread  one-quarter  bis- 
cuited, and  hospital.  The  *^pain  biscuits  "  is 
used  only  on  service.  It  is  firmer  than  ordi- 
nary bread. 

Buinnifr. 

Pain  de  munition  ordinaire  keeps  5  days. 

au  quart  biiiicui to  ,,    lo 

demi  „  ,.20 

bisjuit6  >.   4i) 


»» 
/• 
// 


/> 


M 


W.iiUt. 

8  days. 
15    .. 
30 
50 


n 


The  French  munition  loaf  weighs  1*5  ] 
grammes  (3 '3  lbs.  avoirdupois),  and  cont 
two  rations  of  760  grammes  (each  1*G5 
The  ration  of  biscuit  is  550  grammes  (1'2 
—(Code  des  Officicrs  de  Santc,  1803.) 

Nutritive  Value  of  -Brcac?.— The  nitrogei 
substance  contained  in  bread  is  to  the  cart 
ferous  as  1  to  6*3.  It  therefore  requires  i 
nitrogen  for  a  perfect  food.  It  is  more 
gestible  than  flour.  No  satiety  attendi 
use,  although  it  may  be  always  prepare* 
the  same  way.  This  is  probably  owing  to 
great  variety  of  its  components.  A  cer 
pro}H>rtion  of  broad  should  form  an  addi 
to  every  meal.  It  should  not  be  taken  x 
Fatal  accidents  have  occurred  from  the 
tension  of  the  stomach  by  an  excessive  i 
of  newly-baked  bread.  Young  infants  Bh< 
not  be  fed  upon  bread — in  various  fori 
practice  common  enough,  but  rcprehens 
in  the  last  degree.  Bread  given  to  iuf 
idways  occasions  disorder,  griping,  and  fl 
Icnce.  The  following  tables  illustrate 
nutritive  values  of  the  ordinary  Eng 
bread,  and  the  bread  of  the  French  and  i 
triun  commissariat : — 

ExGLiSH  Baker's  Bbbad. 


Water  . 

.    37 

Albumen 

81 

rrtarch  . 

.     47  4 

ffugar    . 

36 

Fat 

Id 

J?alts 

23 

Nitrogenous    \'^^ 
Carbonaceous  J-  "i  ® 

starch  j^  i,l 

Carbonaceous  to 

1  nitroffcn  . 
Nitrogen  ^  -  .  , 
Available  \  '^nV 

carbon  J  I'-  *-'       1 


French  Commis- 
sariat— 
Old  formula 
New  formula 
Austrian    Com- 
luissariat 


Nitnigrn- 

1 

Water. 

Fat. 

Star 

41 

7-2 

1-5 

4- 

35 

7-9 

1-5 

5: 

45-50 

6-2 

14 

« 

M.  Poggiale  analysed  samples  of  bread  « 
plied  to  ten  different  European  armies, 
results  we  append :  — 


Paris    .        .        .       . 

Grand  Duchy  of  Baden 

Piedmont 

Beljrium 

Holland 

Stuttgart 

Austria 

Simin   . 

Frankfort 

Havuria 

Prussia 


Nltroijpn 

Niimm 

obtalutfd. 

c.lculut 

2  2G 

l4-«9 

2  24 

14  5H 

219 

14 IM 

2  (18 

14  52 

2'»7 

13-45 

•2  06 

13  SS 

1-68 

10-21 

1-57 

10-20 

1-44 

936 

132 

s-ra 

lU 

7  2ii 
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Id  the  osiud  English  military-hospital  hread 
the  nitrogen  contained  is  from  *9  to  1-12  per 
cent,  of  the  ondried  bread,  or  17  per  cent,  of 
dried  bread. 

Bread  is  poor  in  fat,  hence  the  common 
pnctice  of  nsing  fat  with  it  in  the  shape  of 
batter,  dripping,  or  fat  bacon. 

Bresd  badly  prepared  gires  rise  to  dyspepsia, 
flstalenee,  and  unpleasant  sensations,  such  as 
beutbum,  &e. ;  this  is  said  to  be  caused  by 
using  bad  yeast.  The  fermentative  changes, 
vhen  inferior  yeast  is  in  the  bresd,  go  on  in 
tie  stomach,  when  much  carbonic  acid  is  dis- 


engaged, and  the  distressing  symptoms  we 
have  enumerated  are  the  results. 

A  substance  called  by  Keichenbach  asaamar 
is  said  to  be  contained  in  the  crust  of  bread, 
and  its  particular  action  is  described  as  that 
of  retarding  tissue  metamorphosis.  Wo  have 
not,  however,  yet  received  confirmation  of 
the  presence  of  this  waste-preventing  sub- 
stance. 

The  next  table  shows  the  composition  of 
the  ash  of  the  different  cereal  grains  which 
have  been  used  for  the  purpose  of  bread- 
making. 


Wheat. 

Barley 
irithUiuk. 

Oats. 

Bye. 

22-08 
11-67 

4-93 
10-35 

1-36 
49-55 

0-98 

6-43 

•  •  • 

Indian- 
corn. 

Bleu. 

Potaih   ... 

Soda 

Lime 

Magiiesia 

Oxide  of  Iron 

I*hnsphoric  acid 

Solphuric  acid 

(.'blorine 

silica 

Alumina 

2372 
9-05 
2-81 

12-03 
067 

49-81 
024 
... 
1-17 

•  •  • 

13  64 

814 

2-62 

\  7-46 

1-48 

38-96 
0-10 
0-04 

27-10 
0-21 

1  26-18  1 

6-95 
9-95 
0-40 
43-84 
10-45 
0-26 
2-67 
006 

1  32-48  i 

1-44 
16-22 

0-;^ 

44-87 
277 
0-18 
1-14 

•  •  • 

18-48 
10-67 

1-27 
11-69 

0-45 
53-36 

6-27 
3-35 

•  • « 

99-50 

99-75 

9976 

101-36 

G9-40 

09-51 

PertentAge  of  ash 

» 

about  20 

2-84 

218 

2-425 

about  1*5 

1-00 

2((v  and  Stcbte  Bread, — Bread,  as  we  have 
preriooilT  remarked,  is  more  digestible  the 
(lay  after  it  is  baked,  for  new  bread  is  gummy 
in  its  nature,  and  is  difficult  of  mastication. 
It  is  very  generally  supposed  that  the  change 
which  takes  place  in  the  properties  of  bread 
which  has  been  kept  for  a  few  days  is  owing 
to  the  lou  of  water  by  keeping.  This,  how- 
erer,  is  not  the  case.  The  crumb  of  newly- 
l-aked  bread  when  cold  contains  about  45 
]>er  cent  of  water,  and  that  of  stale  bread 
i-oDtaius  almost  exactly  the  same  proportion. 
The  difference  in  properties  between  the  two 
dq«nds  simply  upon  difference  in  molecular 
amngement.  Boussingault  found  that  a  loaf 
which  had  been  kept  for  six  days,  though  it 
had  become  very  stale,  had  not  lost  more  than 
1  iier  cent,  of  its  weight  when  new.  This 
sune  loaf  was  then  placed  in  the  oven  for  an 
htmr,  and  at  the  end  of  that  time  it  had 
scqoired  all  the  properties  and  appearance  of 
new  bread,  although  during  the  second  baking 
it  lost  3^  per  cent,  of  water.  In  another  ex- 
periment, a  portion  of  br^ul  was  enclosed  in 
s  tight  case  to  prevent  loss  of  water  by  eva- 
roiatioD,  and  allowed  to  become  stale ;  it  was 
tlioi  heated,  and  was  ihus  restored  to  the  con- 


dition of  new  bread.  These  effects  were  pro- 
duced alternately,  many  times  in  succession, 
upon  the  same  piece  of  bread.  A  heat  of  about 
13r  (55**  C.)  was  found  to  be  sufficient  to  re- 
convert stale  into  new  bread. 

The  amount  of  bread  daily  consumed  in 
Paris  by  each  inhabitant  has  been  calculated 
not  to  exceed  508  grammes  (the  gramme 
equals  15-432348  grains),  and  the  mean  quan- 
tity taken  by  each  Londoner  to  be  350 
grammes. 

Fitnf/i,— When  bread  has  been  kept  a  few 
days  and  has  become  stale,  certain  species  of 
fungi  are  apt  to  become  developed,  such  as 
PeniciUiura  ylaucum,  which  forms  the  green 
mould  of  cheese ;  the  Fermentum  cerevisice^ 
or  yeast  fungus ;  the  Oidium  aurantiacumf 
an  orange-red  mould  ;  the  Puccinia  ffi'aminis, 
and  others. 

Diseases  contitctcd  with  the  Quality  of 
Flour  and  Bread. — The  flour  may  be  er- 
f/otised  or  grovm,  and  fermenting  with  fungi 
forming. 

The  continuous  use  of  ergotiscd  bread  causes 
the  poisonous  symptoms  of  ergot,  which  in 
its  most  intense  form  gives  rise  to  dry  gan- 
grene; in  its  less  levere  forma,  to  NiolQuti 
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intestinal  symptoms.  Ergot  is  more  common 
in  r}'e-flour,  but  is  also  met  with  in  wheat. 
Fennenting  bread  gives  rise  to  indigestion, 
and  acid  bread  to  diarrhoea.  Fungi,  more 
especially  the  Oidium  aurantiacunif  also  give 
rise  to  diarrhcea.  —  (Bondin  and  Foster, 
Archives  Gen.  de  Med.,  1848,  p.  244.) 

Outs  attacked  by  the  aspcrfjillus  (mouldi- 
ness)  have  given  lise  to  paralytic  symptoms  in 
horses,  so  that  these  fungi  should  be  looked 
upon  with  considerable  suspicion. 

It  is  not  known  that  the  acarus,  so  common 
in  flour,  has  any  bad  effects  when  eaten.  See 
also  articles  Acaiii  and  Flour. 

Adulterations. — The  following  substances 
have  been  discovered  in  bread  with  more  or 
less  frequency : — 


Ammonia   (scsquicarbo- 

nate). 
Btatis. 
Bone-dust. 

2>ar»(aD  Egyptian  grain). 
Chalk. 
Clay. 

Copper  (sulphate). 
Lime  (sulphate,  from  the 

soda-water  mukers). 
MaQnesia  (carbonnte). 
Kessaree  dhoU  (India). 
Flatter-of-J'arU. 


Polaxh    (carbonate    and 
bicarbonate). 

Potatoes. 

Rice. 

Soda  (carbonate  and  scs- 
quicarbonate). 

Starch  (potato). 

Water  in  exces.«». 

Zinc  (sulphate). 

Alum. 

Barleit. 

Panieum  italicum  (In- 
dian millet). 


In  addition  to  the  abore,  foreign  observers 
have  found  borax,  alabaster  in  powder,  salep, 
and  orris-root. 

Ammonia  carbonate  and  magnesia  car- 
bonate are  employed  to  realise  the  important 
consideration  of  producing  light  and  porous 
bread  from  spoiled,  or,  as  it  is  technically 
termed,  sour  flour.  If  carbonate  of  magnesia 
be  used  in  large  quantities,  it  may  prove  in- 
jurious to  health ;  for  during  fermentation 
lactic  acid  is  developed,  and  the  carbonate  of 
magnesia  becomes  converted  into  a  lactate, 
which  has  a  purgative  action. 

Carbonate  an<l  bicarbonate  of  potash. — Both 
these  salts  are  used  for  the  same  purposes  as 
ammonia  and  magnesia. 

Marine  salt  has  the  effect  of  making  the 
bread  more  compact,  and  hence  heavier.  In 
1848  it  was  discovered  that  the  bakers  of 
Nantes  had  been  in  the  habit  of  using  salt 
which  had  been  previously  employed  for  the 
purpose  of  salting  sardines,  cod,  &c.  Heads 
of  sardines  and  scales  of  the  cod  were  even 
found  in  the  bread. 

Borax  has  been  discovered  by  M.  Duville  in 
second-quality  bread;  this  adulteration  was 
probably  accidental. 

Chalk,  clay,  alabast^,  and  similar  sub- 
stances have  been  used  with  the  object  of 
increasing  the  weight. 

Barley,  beans,  peas,  and  dari  are  fre- 
quently mixed  with  flour.  According  to  the 
evidence  before  the  Adulteration  Committee, 


wheat-flour  is  frequently  mixed  with  as  much 
as  25  per  cent,  of  barley.  Bean -flour  is  added 
not  so  much  for  the  sake  of  profit,  as  with  the 
object  of  rendering  certain  descriptions  of 
flour  more  tenacious  when  made  into  dough, 
and  is  especially  used  as  an  addition  to 
damaged  flour ;  the  proportions  are  from  1 
in  40  to  1  in  60,  or  even  more.  Dari  is  an 
Egyptian  grain,  at  one  time  imported  for  the 
purpose  of  mixing  with  wheaten  flour. 

White  peas  improve  the  appearance  of  flour, 
but  not  the  quality,  and  are  put  in  to  cheapen 
it. 

Water  in  excess.— The  natural  quantity  of 
water  has  been  estimated  at  66  parts  in  150 ; 
many  practices  are,  however,  resorted  to  to 
increase  this  amount.  One  of  the  principal 
means  employed  to  attain  this  end  is  the 
addition  of  rice-flour,  which,  swelling  u)i, 
absorbs  more  water  than  wheat-flour.  Pota- 
toes added  in  large  quantities  have  probably 
the  same  effect.  The  addition  of  rice  is 
highly  reprehensible,  as  the  amount  of  gluten 
contained  in  it  is,  when  compared  with  wheat, 
excessively  small,  and  potatoes  are  equally 
deficient  in  gluten. 

Another  method  employed  to  increase  the 
quantity  of  water  in  bread  is,  after  having 
incorporated  with  the  dough  as  much  water 
as  possible,  to  put  the  loaf  in  a  very  hot  oven; 
this  causes  the  crust  to  form  speedily,  and 
thus  the  escape  of  water  is  prevented.  The 
same  object  is  to  a  certain  extent  effected  by 
throwing  sacks  over  the  loaves  when  removed 
from  the  oven. 

Sulphate  of  copper. — Some  few  years  since, 
the  inhabitants  of  the  Continent  and  this 
country  were  considerably  startled  by  the 
discovery  that  many  of  the  Belgian  bakers 
were  in  the  habit  of  mixing  sulphate  of 
copper  with  their  bread,  for  the  puriH>se  of 
improving  its  appearance  and  making  it 
lighter. 

This  practice  has  also  been  resorted  to  in 
Holland  and  in  some  parts  of  France.  In 
1844  a  whole  Belgian  family  were  poisoned 
from  bread  adulterated  with  sulphate  of 
copper:  before  that  date,  in  1841  and  1843, 
several  bakers  were  punished  with  great 
severity  for  this  offence.  The  quantities  used 
ordinarily  to  adulterate  bread  with  this  sub* 
stance  are,  according  to  M.  Kuhlmann,  ex* 
tremely  small,  viz.,  '47  grains  to  200  loaves, 
each  weighing  2*2  lbs.  avoirdupois ;  there  is, 
however,  the  danger  of  unequal  admixture. 

Sulphate  of  copper  added  to  bread,  even 
in  such  a  small  quantity  as  Tir^^nr  P^  ^  ^ 
part  of  dough,  has  a  very  apparent  effect  on 
its  rising.  This  amount  {i.e.,  To^jfjf  part) 
would  be  er^ual  to  one  part  of  metallic  copper 
in  300,000  \iMUi   of  bread,    or  1)5  of   the 
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•olphate  ci  cojiper  in  375  kilogrammes.  The 
ptoportion  which  gires  the  greatest  degree  of 
lightnetA  is  from  it»W  ^  i30^5»  P»rt  to  1 
part  of  doogh.  Should  a  larger  quantity  than 
this  be  used,  the  bread  is  too  moist,  it  becomes 
ircry  white,  and  acquires  a  disagreeable  odour, 
similar  to  the  smell  of  yeast. 

The  largest  quantity  which  can  be  employed 
without  damaging  the  bread  is  i^^  part  to 
1  part  of  dough.  If  the  quantity  used  be 
Urger  than  this,  the  bread  is  rery  watery,  and 
pm^Qts  large  carities;  on  the  addition  of 
f^  part  of  sulphate  of  copper,  the  paste 
uuci  not  rise,  fermentation  is  stopped,  and 
tiie  br^ad  assumes  a  green  colour. 

M  Malapert  of  Poitiers  has  discovered  in 
the  wafer-bread  {pairu  d  C€u:hcter)  of  that 
town  Urge  quantities  of  vert  nUtU  (arsenite  of 
c<>l>(ier).  Each  of  these  wafers,  weighing  about 
"d)  grammes,  contained  about  30  to  35  per 
ceDt  of  the  poison. 

Tardieu  informs  us  that  specimens  of  the 
jMiat  d€  giiatine  have  been  found  so  highly 
€(>k}ared  as,  in  point  of  fact,  to  consist  only 
of  s  mixture  of  sulphate  of  copper  and  iron. 

In  Ibdia,  a  vetch,  Lathyrut  tativtu — Kessa- 
ree^hoU— is  oc(»sionally  used  with  wheat  and 
kirler.  Dr.  Iriine  in  the  "Indian  Annals" 
has  described  a  peculiar  form  of  paralysis  of 
the  le^s  which  this  vetch,  when  it  exceeds 
T^ipart  of  the  flour,  gives  rise  to.  The  L. 
Ctetra  has  the  same  effect. 

Lime-water  has  been  recommended  by 
Liebig  for  the  purpose  of  whitening  bread 
made  from  musty  or  damaged  flour. 

Jitcroicopic  CharacUrs  of  Bread.— Under 
th«  micro8c«>pe,  starch-cells  broken  up  into  an- 
foLu-  masses,  or  greatly  enlarged,  and  stringy 
maises  of  gluten,  are  usually  seen ;  besides 
lhi»,  high  powers  frequently  discover  bacteria 
in  the  shape  of  rods,  the  source  of  which  is 
prub;frbly  the  yeast.  Great  care  must  be  taken 
lot  the  serious  mistake  should  be  made  of 
miftaking  the  many  curious  forms  the  broken - 
ttp  wheat -starch  presents  for  adulteration. 
By  practice  and  the  constant  examination  of 
the  characters  of  unadulterated  bread,  and  a 
practical  knowledge  of  the  appearance  different 
■tarch-grains  assume  after  being  more  or  less 
changed  in  shape  by  cooking,  it  is  i)Ossiblo  to 
detect  by  the  microscope  rice-flour,  bean-flour, 
and  Indian  millet;  but  barley -flour  and 
poutoes  both  present  great  difliculties.  There 
u  very  little  difference  in  the  shape  of  the 
Urloy  starch-granule  and  that  of  the  wheat, 
and  in  the  process  of  bread-making  the  potato- 
granules  are  so  changed  as  to  confuse  all  their 
distinctive  characters.  Bone-dust  and  a  few 
other  mineral  adulterations  may  also  be  de- 
tected by  the  microscope. 

Mum,— Tht  enatom  of  mixing  Mlum  with 


bread  is  a  remarkably  old  one,  at  any  rate  in 
this  country,  and  appears  to  have  been  prac- 
tised from  the  earliest  times.  It  is  used  to 
prevent  an  excess  of  fermentation  when  the 
altering  gluten  or  cerealin  acts  too  much  on 
the  starch,  and  it  also  whitens  the  bread ;  it 
does  not  increase  the  amount  of  water,  as 
generally  supposed,  and  it  enables  wholesome 
bread  to  be  made  from  flour  which  otherwise 
could  not  be  used. 

The  dangers  which  are  saiil  to  arise  from 
this  practice  have  probably  been  much  exag- 
gerated. The  amount  of  alum  added  is  really 
small ;  indeed,  as  Mr.  AVauklyn  has  observed, 
the  addition  of  large  quantities  of  alum  would 
render  the  bread  unsideable. 

Alum^  Detection  and  Estimaiion  of, — The 
detection  of  the  presence  of  alum  in  bread  is 
easily  effected  by  Mr.  Horsley's  method.  An 
alcoholic  solution  of  logwood  containing  an 
excess  of  carbonate  of  ammonia  colours  alumed 
bread  blue.  To  use  the  test,  the  bread-crumb 
is  simply  soaked  in  the  litjuid  for  six  or  seven 
minutes,  and  then  squeezed.  This  will  show 
the  presence  of  alum  in  so  small  a  quantity 
as  7  grains  in  the  4-lb.  loaf.  With  such 
minute  quantities  the  colour  is  of  a  light 
blue,  and  there  are  gradations  of  colour  up 
to  30  grains,  by  which  a  practised  observer 
can  estimate  the  quantity  of  alum  present. 
At  about  30  grains  the  colour  becomes  so  dark 
that  the  gradations  are  lost,  and  no  approxi- 
mation to  the  quantity  of  alum  can  be  made 
by  the  eye.  The  obvious  objection  to  the  test 
is  that  carbonate  of  magnesia  and  some  other 
substances  also  produce  a  blue  coloration.  Still 
the  analyst,  if  the  logwood  test  responds, 
knows  that  there  is  something  wrong,  and  will 
submit  the  bread  to  a  closer  examination  ; 
while,  if  the  test  fails,  it  is  certain  the  bread 
does  not  contain  any  appreciable  amount  of 
alum. 

Determination  of  Alum.— Of  the  numerous 
methods,  good,  bad,  and  indifferent,  which 
have  been  proposed  for  the  estimation  of  alum 
in  bread,  that  worked  out  by  Dupre  (slightly 
modified  by  Wanklyn)  is  the  one  now  gene- 
rally practised.  Its  principle  is  this  :  the  ash 
of  bread  consists  of  silica,  common  salt,  phos- 
phates of  lime  and  magnesia,  a  trace  of  jdios- 
phate  of  iron,  and,  if  alum  be  present,  phos- 
phate of  alumina.  Pbosiihatcs  of  lime  and 
magnesia  are  soluble  in  acetic  acid,  phoMphates 
of  alumina  and  iron  insoluble.  The  whole 
of  the  phosphates  are  therefore  precipitated, 
the  phosphates  of  alumina  and  iion  separated 
by  dissolving  the  others  out,  the  alum  and 
iron  weighed,  the  amount  of  iron  detennined 
volumetrically,  and  the  difference  is  the 
alum. 

The  actual  operation  is  perf oimeOl  b^  Ukuv^ 
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100  or  200  grammes  of  bread,  and  burning  it 
down  to  an  ash,  either  in  a  muffle  or  a  large 
platinum  dish.  The  ash  obtained  is  moistened 
with  from  5  to  10  c.c.  of  strong  hydrochloric 
acid,  and  then  30  or  40  o.o.  of  distilled  water  is 
added,  the  whole  filtered,  boiled,  and  the  preci- 
pitate well  washed  with  boiling  water.  The  pre- 
cipitate may  be  removed  from  the  filter,  burnt, 
and  weighed.  It  consists  entirely  of  silica. 
The  phosphates  are  in  the  filtrate  ;  the  filtrate 
is  accordingly  treated  with  5  or  10  c.o.  of  liquor 
ammonia,  which  precipitates  the  phosphates. 
Then  the  liquid  is  rendered  powerfully  acid  by 
acetic  acid,  boiled  and  filtered.  Phosphate 
of  alumina,  contaminated  by  a  little  phosphate 
of  iron,  remains  in  the  filter.  The  amount  of 
the  latter  substance  is  determined  by  a  volu- 
metric process  (best  by  the  ferrocyanide  of 
potash  test)  calculated  into  phosphate  of  iron, 
and  subtracted  from  the  weight  of  the  phos- 
phate of  alumina. 

Other  Mineral  Adulterations. — If  any  other 
mineral  adulterant  besides  alum  has  been  used, 
it  cannot  fail  to  be  detected  by  a  careful  exa- 
mination of  the  ash.  The  ash  of  bread  varies 
from  1*3  to  .2  per  cent.  Any  weight  beyond  4 
l>er  cent,  most  certainly  must  be  looked  upon 
with  suspicion,  and  if  no  alum  is  found,  may 
be  examined  for  magnesia,  &c. 

Bread-Fmit  {Artocarpua  inciga),  nat. 
order  Gratnmaccce.  Found  in  Central  Ame- 
rica, the  South  Sea  Islands,  and  the  islands  of 
the  Indian  Archipelago.  Its  composition  is 
principally  starch,  sugar,  and  water,  the  lat- 
ter in  the  large  proportion  of  80  per  cent.  It 
is  gathered  wlieu  the  starch  is  in  a  mealy 
condition,  peeled,  wrapped  in  leaves,  and 
baked  between  hot  stones.  Its  taste  is  then 
very  similar  to  sweet  bread.  The  natives  of 
the  above  places  also  have  a  method  of  pre- 
serving it,  by  allowing  the  nitrogenous  parts 
to  putrefy  in  water-tight  pits.  They  ulti- 
mately obtain  a  mass  of  the  consistence  of  soft 
cheese,  which,  when  required  for  use,  is  baked 
in  the  same  way  as  the  fresh  fruit. 

Bricks  and  Briok-Fields— Brick-fields 
exhale  a  very  peculiar  unwholesome  odour, 
the  exact  cause  of  which  still  remains  obscure. 
The  gases  which  are  evolved  from  the  kilns  are 
carbonic  anhydride,  carbonic  oxide,  and  sul- 
phuretted hydrogen,  mixed  witli  sulphurous 
and  muriatic  acid  fimies.  Hence  it  is  very 
quickly  fatal  if  breathed  in  a  concentrated 
form. 

In  the  burning  of  bricks  household  breeze  is 
used  as  a  fuel ;  in  other  words,  refuse  house- 
hohl  ashes,  and  these  nearly  always  contain 
salt.  The  alkali  combining  with  the  clay,  and 
forming  a  fusible  glass,  sets  the  muriatic  acid 


free,  which  escapes  in  the  form  of  gas.  The 
remedy  for  this  is  easy.  The  brickmaker 
need  not  use  household  breeze  at  all,  but  coke 
instead ;  or  if  he  use  household  breeze,  he  can 
purify  it  from  the  salt  by  exposing  it  to  the 
action  of  the  weather  for  some  time.  It  is 
mainly  the  acid  fumes,  which  are  certainly 
preventable,  that  destroy  the  vegetation 
around  brick-fields  to  such  a  lai^ge  extent. 

So  loud  have  been  the  complaints  in  some 
parts  of  France  of  the  effects  of  brick-making 
on  the  surrounding  herbage,  that  in  the  north 
of  France  it  is  enacted— (1.)  That  bricks  shall 
not  be  burnt  within  50  mbtres  (54^  yards)  of 
the  public  road.  (2.)  That  the  ovens  shall  be 
covered  with  cloth  and  straw  matting  to  pro- 
tect the  neighl>ourhood  from  the  disagreeable 
effects  of  the  smoke.  (3.)  Brick-fields  are  not 
allowed  to  be  established  neaf  nurseries ;  and 
(4.)  the  ovens  are  only  permitted  to  be  lighted 
at  night. 

Persons  whose  property  has  been  injured 
by  the  fumes  arising  from  the  brick-furnaces, 
can  in  France  recover  an  indemnity  from  the 
owners  of  the  brick-fields  for  the  loss  sustained. 
In  England,  in  almost  all  the  actions  brought 
against  brick-manufacturers,  nothing  more 
than  a  nuisance  has  been  established. 

Workers  at  this  particular  industry  are  sub- 
ject to  many  complaints.  Those  obtaining  the 
clay,  which  necessitates  their  remaining  for 
hours  at  a  time  on  damp  and  humid  earth, 
are  frequently  attacked  with  obstinate  and 
weakening  fevers.  Those  whose  duty  it  is  to 
knead  the  clay  suffer  from  the  same  effects, 
and  are  subject  to  diseases  which  are  likely 
to  attack  those  whose  lives  are  passed  on  damp 
soils. 

The  workers  who  attend  more  particularly 
to  the  baking,  suffer  not  unfrequently  from 
disease  of  the  eye. 

The  grinders  are  subject  to  inflsimmation 
of  the  synovial  sheaths  and  articulations  of 
the  hands.  This  particular  state  is  termed 
by  French  writers  craquement  dea  ligamenta. — 
(Kamazzini,  Turner,  Thackrah,  Halford.) 

Public  attention,  in  the  year  1873,  was  par- 
ticularly directed  to  the  state  of  the  children 
employed  in  our  brick-fields  by  Mr.  George 
Smith,  who  eloquently  |)ointcd  out  the  degra- 
dation of  their  mental  and  physical  nature, 
directly  induced  by  the  conditions  under 
which  they  obtained  a  laborious  livelihood. 
Mr.  Smith  at  length  succeeded  in  getting  the 
Legislature  to  extend  the  principle  of  the 
Factory  Act  to  the  brick-fields. 

For  the  purposes  of  hygidne,  hollow  and 
waterproof  bricks  are  the  best — the  first  for 
ventilation  and  Ughtness,  the  last  for  preserv- 
ing the  dryness  and  integrity  of  our  hornet 
under  all  the  vicissitudes  of  climate,  season. 


ud  vutlrn,  either  on  ikmp  loib  oc  4rf 

To  pnterre  building*  from  the  bUckening  in- 

llicnce  of  tha  unoke  of  Uige  townn.  Dr.  Augua 
Smith  hu  ncommcnded  tha  una  of  nnooth 
licioki.  "  Fohiheil  or  fiamd  Iriclu,"  be  ui}^, 
"■dold  rendcT  the  rain  capable  of  viuLiDg 
the  oitmn  oft,  but  certainlj  it  will  be  mucli 
l*tl«r  not  to  allow  it  ever  to  ajriye  there. 
Tlie  impOTtanea  uf  preurriag  the  beaut;  of 
tk  ori^nal  materiidB  i>  dail;  increaaiut;." 

fonaalj  a  peculiar  kind  of  brick  (fornacea 
Mi;,  or  tilci)  wa«  bruiied  in  vinegar,  and  the 
liqiiid  uwd  M  a  tpeci&c  to  oataucoui  a£Fec- 
Ciioi.  It  entered  into  a  cerate  uied  for  her- 
|itlic  and  other  emptioni,  ka.  To  tbe  terra 
fmaeum,  or  brick  -  earth,  tha  aame  virtuei 
len  iHigDtd.  Hot  bricka  are  aometimea 
(led  to  applf  heat  to  a  part,  aa  to  the  abdo- 
mm  in  coHc,  or  after  the  operation  for  popli- 
Udueariim;  or  reduced  to  a  ver;  £ne  powder 
ud  mii«d  with  fat,  aa  an  application  to  her- 
ptio  ud  pioHc  aSectiona. 

CbuToij,  oo«l,  and  (ome  bituminoua  nih- 
cuca  have  been  amBlgamated  together  is 
Ihf  iliape  of  bricki,  and  have  beoa  found  a 
c!tfkD  uid  economical  f  ueL  The;  are  retailed 
iu<l«r  the  title  of  firebricks. 

Whether  brick-making  or  brick-burning  ia  a 

bur  it  there  an;  general  rule  aa  to  distance 
fmaoccnpiedhoiuealaiddovti.  Aninjunction 
nr,  howeier,  granted  in  the  csie  of  Roberta 
r.  Clarke  [118  L.  T.,  4B),  in  which  the  burning 
>i»k  [dace  at  240  ifnnb  from  habitatiooa;  and 
'  orly  eitabliahed  that  the  funiea  from 
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nit;  Term,  1867). 
Tb*  principal  oiaes,  besidea  the  two  qnoted, 
btiiing  upon  brick-bamiiig  up  to  tbe  preaent 
time,  are  Beanlmore  i'.  Tredwell,  injur;  to 
Una  from  brick-bumiDg.  iujUHCti-jn  granted 
(Jl  U  J..  Ch.  893 ;  7  L  T.,  207) ;  Cave;  t. 
ladbettcr,  allegation  of  convenience  uf  place 
CO  aninr  to  an  action  (3:!  L.  J.,  C.  r.,  104  ; 
13C.  ILIN.  S.|,  470;  3  F.  andF.,  14);  Lui- 
(omle  r.  Steer,  tbe  brick-burning  muat  be  a 
material  injur;  to  propert;  or  peraoiial  com- 
l«rt  (17  U  T.,  219;  15  W.  K.,  1191). 

BrUfM — An;  nrban  authority  mny  agree 
witti  the  proprietors  uf  any  canal,  railway,  or 
tt»in»a»  to  nrlopt  and  maintain  an;  exiating 
or  pnijfcted  bridge,  viaduct,  or  arch  within 
tiitir  dlitrict,  over  or  under  any  auch 
cuul.  railway,    or    tmmway,    and  tho    ap- 


U.J 


icoordingly  adopt 
e  a*  parta  of  pulilic 
ttti  or  roada  Dinintainable  and  repelr- 
le  at  the  eipenio  of  auch  nrban  authority  ; 
nuh  anthori^  ta^j'  ibeauelrea  agree  to 
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oonatmct  an;  euch  bridge,  viadnot,  or  arch 
at  tbe  expenie  of  aach  proprietors ;  they 
ma;  iitao,  with  the  conaent  of  two-thirdji 
of  their  number,  agree  to  pay,  and  ma; 
accordingl;  pa;,  any  portion  of  the  eapentes 
of  the  conitructioti  or  altoration  of  any  auch 
bridge,  viaduct,  or  arcb,  or  of  the  purchase  of 
an;  adjoining  landa  required  for  the  founda- 
tion and  aupport  thereof,  or  for  the  approachea 
thereto. 

Bromina  —  ao  named  from  ppu/xoi,  a 
itench-waa  diacovered  b;  Balaid  in  182«, 
in'  bittern.  It  ia  a  dark-red  volatile  liquid, 
it!  properties  resembling  chlorine  and  iodine. 
Belative  weight,  80;  theoretic  sp.  gr.  ot 
vapour,  6528;  obsen'cd,  6'54 ;  tp.  gr.  of 
Uquid  at  32°  F.  (0°  C),  3187.  I(  ia  a  diain- 
fectant,  and  wna  naed  largel;  in  the  late 
American  war  for  thia  purpoae  ;  but  it  haa 
not  found  much  favonr  in  thia  countr;,  aa 
chlorine  ia  more  active,  theHl^e^,  and  lest 
irritating  to  the  lunga.  If  required  lo  be 
used,  a  solution  of  bromine  in  bromide  ot 
potasainm  ia  placed  in  aancera  and  eipoaed  to 
the  air. 

Bromia(i~Set  Traqeb,  Injuridch,  ke. 

Bro«0— Oatmeal  itirred  with  boiling  water 
□Qtil  it  haa  the  conaiatence  of  haaty-padding. 
Thia,  more  diluted  and  bailed  for  a  abort 
time,  makes  porrulfft.     See  OATMEaL. 

Broth— A  very  nntritioua  broth,  contain- 
ing the  albumen  of  the  meat  aa  well  ai  tha 
soluble  extract,  ia  obtained  by  infualng  a  third 
ot  a  pound  of  minced  meat  in  14  ouncea  of 
cold  soft  water,  to  which  a  few  dropa  (4  or  E) 
of  muriatic:  acid  and  a  little  salt  (from  10  to 
18  grains)  have  been  added.  After  digesting 
for  an  hour  or  ao,  it  ahould  be  strained  throngh 
a  tieve.  and  tho  residue  washed  with  5  onncei 
of  water,  and  preued.  The  mixed  liquids 
thuB  obuined  will  fumiah  about  a  pint  at 
cold  eiltacl  of  meal,  containing  tbe  whole  of 
the  Bolubla  constitucnta  of  the  meat;  and  it 
may  be  drunk  cold  or  slightly  warmed,  the 
tem(»rature  not  being  ruaed  abovs  100° 
F..  fur  fenr  of  coagulating  tho  albumen.- 
(Lethebv.)  In  broth  we  find  the  following 
subatances  :  Albumen,  gelatine,  creatine,  fatty 
matter,  inoaio  acid,  combined  with  baryta 
and  potash  ;  several  complex  extractive  mat- 
ters 1  luclatcs,  pho8phate^  and  chlorides, 
united  with  potash  and  aoda,  and  sometimes 
traces  of  lime  and  free  soda. 

BrnoU  (llrucine)  Cs,HmN,0,2H,O— This 
alkaloid  was  discovered  by  Pclletier  and 
Cavcnton  in  tho  bark  of  Bn.eta:  antiilyMn- 
Uricri.     It  is  also  associated  with  strychnine 

Brucja  erj'ataUuM  in  colooilna  Inni^wMU^ 
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oblique  rhombic  pmms.  When  thrown  down 
by  ammonia  from  a  solution  of  the  acetate, 
it  presents  itself  in  long  curved  needles  or  in 

tuft8.-(GUY.) 

Brucia  dissolves  in  about  900  parts  of  water, 
440  of  ether,  but  is  freely  soluble  in  benzole, 
amylic  alcohol,  chloroform,  and  absolute  al- 
cohol. 

Brucia  b  distinguished  from  strychnine  by 
the  intense  red  colour  it  strikes  with  nitric 
acid.  The  further  addition  of  protochlorido 
of  tin  produces  a  violet  shade.  If  tliis  test  is 
applied  to  a  rather  considerable  quantity  of 
bruciue,  a  colourless  gas  is  developed,  with  an 
odour  of  pommes  de  rcinette,  inflammable, 
burning  with  a  greenish  flame,  and  depositing 
crystalUne  orange  -  red  flakes,  insoluble  in 
water,  and  even  in  boiling  alcohoL — (Takdieu, 
Sur  I'Empoisonnement. ) 

Brucia  is  a  violent  poison.  Its  effects  are 
very  similar  to  those  of  strychnine.  See 
Strychnia. 

Brushmakers— Workers  at  this  particu- 
lar industry  are  subject,  from  the  inhalation 
of  dust,  to  phthisis.  See  Phthisis  ;  Trades, 
Injurious,  &c. 

Buckwheat  —  The  seed  of  Fagopyrum 
esculentumy  cultivated  in  this  country  as  food 
for  pheasants,  but  largely  used  in  North 
America  for  making  **  buckwheat  cakes," 
eaten  at  breakfast,  &c.  The  following  table 
gives  its  composition  : — 

Composition  of  Fagopyrum  in  100  parts  (Parkks). 

Water 12-754 

Nitrogenous  matter  .  2  645 

Dextrine 2  850 

Sugar 0014 

Fat 0943 

Starch   . 79  fc»4 

The  ash  is  about  1*09  jnir  cent.,  and  contains 
chiefly  potash,  magnesia,  and  phosphoric  acid. 

Buffalo  Extract — An  extract  made  prin- 
cipally in  the  Dutch  East  Indian  possessions 
from  the  flesh  of  the  buffalo,  and  sometimes 
exported  to  Holland.  A  sample  of  buffalo 
extract  examined  by  Dr.  Pott  contained  20*9 
per  cent,  water,  627  extractive,  and  16*4  ash 
or  mineral  matter. 

Buildings — ^An  urban  sanitary  authority 
has  considerable  power  over  buildings,  espe- 
cially the  erection  of  new  buildings.  Some  of 
these  powers  they  possess  under  statutes,  and 
others  they  can  obtain  by  bylaws.  Stc  By- 
laws. 

Tlie  re-erection  of  a  building  pulled  down 
to  the  ground-floor,  or  of  any  frame  building 
of  which  only  the  framework  is  left  down 
to  the  ground-floor,  or  the  conversion  into  a 
dwelling-house  of  any  building  not  originally 
constructed  as  such,  or  the  conversion  inU> 
more  than  one  dwelling-house  of  a  building 


!  originally  constructed  as  one  dwelling-hou!^ 
I  only,  are,  for  the  puq>oses  of  the  Public  Health 
Act,  1875,  to  be  considered  "the  erection  of  a 
new  buUding."— (P.  H.,  s.  159.) 

No  house  or  building  may  be  brought  for- 
ward beyond  the  fronts  of  the  houses  in  uu 
urban  district  without  the  written  consent  of 
the  urban  authority,  under  a  penalty  of  40s. 
per  day  whilst  the  offence  continues  after 
written  notice. — (P.  H.,  s.  156.) 

The  line  of  buildings  is  sometimes  a  matter 
of  great  dispute.  The  general  line  of  buildingif 
in  a  proceeding  under  the  Metropolis  Local 
Management  Act,  s.  7,  was  ultimately  ruled 
by  the  Court  of  Queen's  Bench  **  to  be  the 
general  line  as  fixed  by  the  superintending 
architect  of  the  Metropolitan  Ik)ard  of  Works.'* 

When  a  house  or  building  situated  in  a 
street  in  an  urban  district  has  been  taken 
down,  the  urban  authority  may  prescribe  the 
line  in  which  the  front  of  any  building  erected 
in  its  stead  is  to  be  built. — (P.  H.,  s.  155.) 

An  urban  sanitary  authority  may  make  by- 
laws— 

(L )  "With  respect  to  the  structure  of  walls, 
foundations,  roofs,  and  chimneys  of  new 
buildings,  for  securing  stability,  the  preven- 
tion of  fires,  and  for  purposes  of  health. 

(2. )  With  respect  to  the  sufiScienc y  of  space 
about  buildings  to  secure  a  free  circulation  of 
air,  and  with  respect  to  ventilation. 

(3. )  With  respect  to  the  drainage  of  build- 
ings, the  provision  of  water-closets,  privies, 
ashpits,  &c.,  and  the  closing  of  buildings  or 
parts  of  buildings  unfit  for  human  habitation, 
and  the  prohibition  of  their  use  for  such  habi- 
tation. 

Bylaws  made  by  urban  authorities  with  re- 
gard to  buildings  under  the  157th  section  of 
tlie  Public  Health  Act  are  not  to  affect  any 
building  erected  "  in  any  place  (which  at  the 
time  of  the  passing  of  the  Public  Health  Act 
was  included  in  an  urban  sanitary  district) 
before  the  Local  Govemmeut  Acts  came  into 
force  in  such  place,  or  any  building  erected  in 
any  place  (which  at  the  time  of  the  passing  of 
this  Act  is  not  included  in  an  urban  sanitary 
district)  before  such  place  becomes  constituted 
or  included  in  an  urban  district,  or  by  virtue 
of  any  order  of  the  Local  Government  Board 
subject  to  this  enactment." — (P.  H.,  s.  157.) 

An  urban  sanitary  authority  has  power  to 
cause  their  sur\'eyor  to  examine  buildings  and 
waUs,  and  if  they  are  in  a  dangerous  and 
ruinous  state,  to  give  notice  to  the  owner  or 
occupier  to  tiike  down,  repair,  or  secure  the 
building.  On  non-compliance,  action  is  taken 
before  two  justices,  who  can  make  an  order 
for  the  owner  or  occupier  to  do  what  is  neces- 
sary ;  and  on  non-compliance,  the  sanitary 
authority  has  power  to  take  down,  repair, 
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rpbnild,  or  Mcure,  and  recover  the  expenses 
from  the  owner;  and  if  he  does  not  paj  on 
tUxnand,  a  jiutice  noaj  issue  a  warrant  and 
le\7-  by  dutress ;  and  if  the  owner  cannot  be 
{oun«1.  or  sufficient  distresses  on  his  goods  and 
chattels  cannot  be  made,  the  authorifcy,  on 
p^ns  twenty-eight  days'  notice,  may  sell  or 
i^henrise  dispose  of  such  building  or  land, 
and  deilact  the  expense  out  of  the  compensa- 
tion provided  to  the  owner  by  the  Lands 
ilnases  Consolidation  Act,  1845. 

No  building  may  be  erected  over  a  sewer 
vitbout  the  written  consent  of  the  authority. 
-.P.  H.,  8.  26.) 
Anr  lanitary  authority  may  provide  build- 
er for  the  disposal  of  sewerage.    See  Bt- 

Bat  {Urtdo  caries,  Dec.  ;  Uredo  fvetides, 
FiTn)— A  fungus  found  in  wheat.  It  has 
sD  extremely  repulsive  odour.  The  spores, 
hifhlj  magnified,  are  easily  recognised,  for 
they  are  Urge  and  reticulated. 

Btrguady^See  Wine. 

BurnmiVm  Disbifeotinfl:  Flnid— A  con- 
reotrated  solution  of  chloride  of  zinc.     See 

DlSLVFECTANTS. 

BvaiiieaSy  Condnot  of  —  Every  urban 
iQthority  is  to  maintain  and  provide  from 
time  to  time  offices  for  the  conduct  of  business. 

ETery  urban  authority,  not  being  the  coun- 
cil of  a  borough,  is  to  hold  an  annual  meeting, 
and  a  meeting  for  the  transaction  of  business 
ai  ksst  once  a  month.— (P.  H.,  s.  199.) 

Every  local  authority  is  to  make  an  annual 
report,  in  such  form  and  at  such  time  as  the 
I/cal  Government  Board  may  from  time  to 
time  direct,  of  all  works  executed  by  them 
daring  the  preceding  year,  and  of  all  sums 
received  and  disbursements  made  under  and 
for  the  purposes  of  the  Public  Health  Act,  and 
most  publish  the  same  in  some  newspaper 
circulating  in  the  district,  and  send  a  copy 
u>  the  Local  Government  Board.— (P.  H.,  s. 
306.) 

For  farther  information  as  to  the  conduct 
of  holiness,  tee  Sanitary  Authorities,  Dis- 
tricts, Local  Boards,  ko, 

BvUar — Butter  principally  consists  of  the 
fatty  portions  of  cow's  milk.  By  violently 
agitating  cream,  the  oil  globules  of  the  cream 
break  up,  coalesce,  and  form  a  fatty  mass, 
which  is  washed,  pressed,  worked  up  by  the 
band,  and  mixed  with  a  small  quantity  of 
salt  Batter  made  in  this  way  consists  of  fat, 
caieine,  water,  and  salt. 

L  The  fat  of  butter  consists  of  a  mixture  of 
tbe  glycerides  of  the  fatty  acids,  palmitic, 
ttearic,  and  oleic,  as  well  as  butyric,  caproio, 
eaprylie,  and  eapric  acids. 


Palmitic  acid  is  derived  from  palmitine,  a 
white  solid  fusing  at  30°  C.  (96-8°  F.) 

Stearic  acid  is  derived  from  stearinc,  which 
is  also  a  white  solid,  having  a  higher  fusing- 
point,  viz.,  C3=*  C.  (145-4°  F.) 

Oleine  is  at  ordinary  temperatures  an  oily 
liquid,  soUdifying  at  5°  C.  (41-0°  F.) 

Butyric  acid  (C4H8O3)  occurs  in  no  other  fat 
except  butter.  It  is  a  volatile  liquid.  Sp.  gr., 
0'98 ;  relative  weight,  44  ;  boiling-point,  167® 
C.  (314-6°  F.)  This  acid  is  monobasic,  and 
forms  crystalline  salts  called  butyrates. 

Caproic,  eapric,  and  eaprylie  acids  are  also 
volatile.  Bromeis  estimated  the  volatile  acids 
in  butter  fat  at  2  per  cent.,  but  Messrs. 
Angell  and  Hehner  assert  that  butter  fat 
contains  nearly  10  per  cent,  of  volatile  acids. 
— (Butter,  its  Analysis  and  Adulterations,  by 
Arthur  Angell  and  Otto  Hehner.) 

2.  WcUer.— The  amount  of  water  in  normal 
butter  may  vary  from  5  to  IS  per  cent.  If 
under  5  per  cent.,  there  is  a  suftpicion  of  the 
butter  having  been  adulterated  with  foreign 
fats  containing  no  water ;  if  above  18  per  cent. , 
water  has  probably  been  added,  or  the  proper 
degree  of  pressure  has  not  been  applied  to 
press  the  milk,  &o.,  out. 

3.  Caaeine. — The  caseine  in  butter  varies 
from  2  to  5  per  cent.  An  undue  amount  of 
caseine  acts  as  a  ferment,  and  induces  decom- 
position. 

4.  Saft. — The  salt  in  butter  averages  2-5 
per  cent.  ;  in  very  salt  butter  it  may  be  as 
high  as  28*6  per  cent.;  it  should  never  exceed 
8  per  cent. — {Op.  cit.,  p.  8.) 

Fresh  butter  is  of  an  equal  colour  through- 
out, and  has  an  agreeable  odour.  Streaks 
indicate  lard,  and  a  sour  smell  imperfect 
washing.  A  knife  thrust  into  rancid  butter 
acquires  an  unpleasant  smell;  the  rancidity 
is  due  in  great  measure  to  changes  in  the 
caseine.  Such  butter  has  been  known  to  pro- 
duce diarrhoea  and  indigestion. 

Methods  for  the  Preservation  of  Butter, — 
The  Tartars  and  the  French  have  been  long  in 
the  habit  of  preserving  butter  by  melting  it 
with  a  moderate  heat,  whereby  are  coagulated 
the  albuminous  and  curdy  matters  remaining 
in  it,  which  are  very  putroscible.  This  fusion 
should  be  made  by  the  heat  of  a  warm  bath 
about  176**  F.,  continued  for  some  time,  to 
effect  the  more  complete  purification  of  the 
butter.  If  in  this  settled  liquefied  state  it 
be  carefully  decanted,  strained  through  a 
tammy-cloth,  and  slightly  salted,  it  may  be 
kept  from  six  to  nine  months  perfectly  fresh. 
Dr.  Anderson's  plan  for  the  preservation  of 
butter  is  as  follows:  Take  of  saltpetre  And 
white  sugar,  of  each,  1  oz. ;  best  Spanish  great 
salt  (or  Cheshire  large-grained  salt)  2  oz.,  all 
in  very  fine  powder;  mix  thoroughly,  and  add 
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1  oz.  of  this  mixtare  to  every  pouud  of  butter, 
and  thorouglily  incorporate  them  together.  The 
batter  thus  prepared  is  then  to  be  pressed 
into  clean  glazed  earthenware  vessels,  or  well- 
seasoned  casks,  so  as  to  leave  no  vacuities. 
Butter  thus  prepared,  says  Dr.  Anderson,  will 
keep  in  a  cool  place  for  years,  and  will  bear 
a  voyage  to  the  East  Indies  if  it  be  packed 
so  that  it  docs  not  melt.  At  the  end  of  the 
first  three  or  four  weeks  it  acquires  a  rich 
marrow-like  flavour,  which  no  other  butter 
ever  possesses.  M.  Breon  recommends  that 
water  acidulated  slightly  (3  grammes  to  1  litre) 
with  acetic  or  tartaric  acid  should  be  added 
to  the  butter,  and  the  whole  placed  in  a  close- 
fitting  vessel.  This  plan  appears  to  answer  its 
purpose  remarkably  well. 

The  common  proportions  of  the  best  salt 
butter  of  the  shops  are— fresh  butter,  21  lbs. ; 
salt,  1  lb.  ;  saltpetre,  1  oz. :  or,  fresh  butter, 
18  lbs.  ;  salt,  1  lb.  ;  saltpetre,  1^  oz. ;  honey 
or  fine  brown  sugar,  2  oz.  ;  this  latter  is  the 
best. 

Rancid  butter  may  be  restored,  or  in  all 
cases  greatly  improved,  by  melting  it  in  a 
water-bath  with  some  fresh-burnt  and  coarsely- 
X)owdered  animal  charcoal  (which  has  been 
thoroughly  freed  from  dust  by  sifting),  and 
straining  it  through  clean  flannel. 

The  nutritive  value  of  butter  differs  but 
little  from  that  of  other  fats,  with  the  excep- 
tion that,  being  fat  in  one  of  its  most  pleasant 
forms,  more  can  be  taken  into  the  system  than 
in  the  case  of  other  edible  fats,  as  beef,  i)ork, 
&c.  The  nutritive  value  of  butter,  &c,  may 
be  gathered  from  the  following  table : — 


Water. 

Batter  and  )     . . 
fata )     ^"^ 


Vmt        tuu    CArbonaoeoiu  ATfUUbl* 
j-M.       Duu       tilMKh.         Cor  bull. 
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Adulterations  of  Butter, — The  most  common 
adulteration  is  the  incorporation  of  large  quan- 
tities of  water  with  the  butter.  Professor 
Calvert,  in  liis  evidence  before  the  Parlia- 
mentary Committee,  remarks,  "The  quan- 
tity of  water  and  salt  that  such  an  article  as 
butter  ought  to  contain  is  2.^  per  cent,  of  salt 
and  10  per  cent,  of  water."  Mr.  Wanklyn, 
however,  gives  the  amount  in  fresh  Devonshire 
butter  as  IG'2  of  water  and  1*1  of  salt ;  and  in 
Normandy  butter  the  quantity  of  water  is 
16*1,  and  that  of  salt  1*8,  in  100  parts.  Mr. 
Wanklyn  examined  a  great  many  butters  sup- 
plied to  the  London  workhouses  ;  the  amount 
varied  from  8*6  to  23 '7  parts  of  water  in  a 
100  parts  of  butter,  the  samples  containing 
the  lowest  and  highest  quantity  being  de- 
scribed as  "wretched.''  Hassall  has  found 
as  much  as  35  per  cent,  of  water  in  butter, 
and  Messrs.  Angell  and  Hchner42'35peroent. 
A  method  said  to  be  adopted  by  the  trade  to 


adultcrato  butter  is  as  follows :  The  butter 
is  brought  to  the  melting-point,  water  and 
salt  are  then  stirred  in  until  the  mixture 
becomes  cold.  The  inferior  kind  of  butter 
known  as  "bosh"  {see  Bosh  Butter)  is  occa- 
sionally mixed  with  starch,  generally  potato- 
flour.  Tlie  adulteration  is  only  practised  at 
a  certain  time,  and  depends  on  the  wliule.cale 
price  of  butter.  Sir  John  Gonlon,  IMayor  of 
Cork,  in  his  evidence  before  the  Parlianient.ary 
Committee,  mentions  cunls  as  an  adulteration 
to  which  butter  is  sometimes  subjected.  Ani- 
mal fats  are  also  occasionally  used,  such  as 
lard,  beef,  mutton,  veal,  and  horse  fat.  A 
process  has  lately  been  devised  by  Mci;c 
Mouries  (Pharmaceutical  Journal,  October 
1872)  for  mixing  l»eef  suet  with  butter. 

The  beef  suet  is  melted  in  warm  water,  with 
carbonate  of  potash  and  portions  of  fresh 
sheep's  stomachs.  The  fat,  thus  separated 
from  the  cellular  tissue,  is  cooled  and  su1>- 
jccted  to  hydraulic  pressure,  when  the  olo<»- 
margarine  is  separated  from  the  more  solid 
stearine  (which  is  used  for  candle-making) 
and  mixed  with  milk,  with  a  little  of  the 
soluble  matter  obtained  by  soaking  cows* 
udders  in  milk,  and  with  annatto,  and  is  then 
churned.  This  process,  it  is  obvious,  could 
only  be  practised  on  a  large  scale. 

.Scraped  carrots  and  annatto  are  the  common 
substances  used  to  colour  butter.  There  is  a 
practice  very  prevalent  of  making  from  salt 
butter  a  so-called  fresh  butter.  Irish  salted 
butter  of  a  very  inferior  quality  is  used  for 
this  purpose.  This  is  repeatedly  washed  with 
water,  in  order  to  free  it  from  the  salt.  This 
being  accomplished,  the  next  process  is  to  wasli 
it  frequently  with  milk,  and  the  manufacture 
is  completed  by  the  addition  of  a  small  quan- 
tity of  sugar. 

Wheat-flour,  oatmeal,  i>ea-flour,  &c.,  are 
also  said  to  be  used  for  the  soiihisticatiou  of 
butter,  but  such  adulterations  are  extremely 
rare. 

M.  Chevallier  gives  the  following  as  a  list 
of  the  adulterations  found  in  French  butters : 
Chalk,  potato-starch,  cooked  potatoes,  wheat- 
flour,  good  butter  mixed  with  butter  of  an 
inferior  quality,  carbonate  or  acetate  of  lead, 
saffron,  juice  of  carrot,  alkanette,  flowers  of 
marigold,  aspergrallus  l>erries,  the  fruit  of  the 
winter  cherry,  and  the  juice  of  celandine  to 
give  it  a  yellow  colour. 

We  now  proceed  to  give  the  most  recent 
methods  of  analysing  butter. 

Analysis  of  Butter, — For  a  quantitative 
analysis  of  butter,  the  best  process  is  most 
decidedly  the  one  devised  by  Mr.  Wanklyn, 
and  described  under  Milk  Analysis.  The 
processes  are  really  identical,  thus — 

TFat«r.— Carefully  weigh  1  gramme  of  bat- 
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tftr,  uid  evaporate  it  in   one  of   the  milk- 
analyiii  pktiDum  dishei  (fig.  15)  from  four  to 


i'm.  16. 

fix  boon,  or  even  more — in  fact,   until  it 
ctisei  to  lose  weight.     The  loss  of  weight 


is  the  water,  and  should  he  calculated  and 
expressed  in  percentages. 

Fat. — The  dried  huttcr  is  now  to  he  heated 
with  ether  (the  ether  should  he  made  to  hoil 
hy  floating  the  dish  in  hot  water).  Several 
successive  portions  should  he  taken,  the  whole 
passed  through  a  filter,  the  filter  well  washed 
with  ether,  and  the  filtrate  evaporated  to  dry- 
ness and  weighed. 

Caseine  and  Ash, — The  residue  from  which 
the  fat  and  the  water  have  been  extracted 
is  now  to  be  taken,  carefully  weighed,  then 
burned  down  at  a  low  red  heat ;  the  residue 
remaining  is  the  ash,  the  loss  the  caseine. 

The  amount  of  ash,  practically  speaking,  is 
the  salt ;  but  if  there  is  any  doubt  as  to  its 
comxK>sition,  the  chlorine  may  be  estimated 
by  a  volumetric  solution  of  nitrate  of  silver, 
and  further  examined.  The  following  table 
shows  the  composition  of  a  few  genuine  and 
other  butters  examined  according  to  the 
same,  or  at  least  a  similar  process  to  the  one 
described  :— 


1 

Ash- 

i 

Freih  Devonshire 
-   bolter 

Fat. 

principally 
Salt. 

Water. 

Caseine. 

;-2 

Quality. 

}82-7 

1-1 

16 

Good 

TVankltn. 

Xonnandy  butter 

82-1 

1-8 

1€ 

;-i 

f) 

»* 

Jeney  butter 

78-491 

8-528 

10-445 

2-536 

"     { 

Angfxl  and 
Uehneb. 

XomuuMiy  butter 

82-643 

2-915 

• 

9-305 

6-137 

Found  to  bo 

>» 

Botter  from  Yen  t- 
nor 

1 86-283 

6-600 

3-831 

3-289  - 

adulterated 

with  foreign 

fat. 

)) 

Butter  from  Lon- 
don 

1 87-680 

1-559 

23-981 

6-880  1 

f 

7-834  -! 

Adulterated 
with  water. 
Adulterated 
with  water, 

»» 

M                      »» 

47119 

2  089 

42-358 

and  contains 

)) 

V 

an  excess  of 

curd. 

Ddfftion  of  Forthju  Fats,— A  really  good 
process  for  the  accurate  detection  of  foreign 
fsts  has  been  long  a  desideratum.  We  believe 
that  this  a  little  time  ago  was  impossible,  but 
ikow  the  observations  of  Dr.  Campbell  Brown, 
aikl  the  processes  of  Angell  and  Hehner,  will 
enable  any  admixture  of  foreign  fats  to  be 
determined.  Dr.  C.  Brown  proposed  placing 
s  weighed  portion  of  butter  in  a  test-tube  |  of 
an  inch  in  diameter,  placing  the  tube  in  hot 
water,  and  inserting  in  the  tube  a  thermometer 
with  apear-8hai>ed  bulb  ;  the  butter  is  melted, 
then  allowed  to  cool,  and  the  exact  point 
ohserved,  both  when  the  stem  is  obscured  and 
when  it  is  invisible  {ride  table). 

Angell  and  Uehner  have  proposed  a  rather 


more  practical  plan  than  this.  A  bulb  is 
blown  the  size  and  shape  shown  in  fig.  16  ;  a 
little  mercury  is  put  into  it, 
until  it  weighs  3*4  grammes  ; 
and  if  made  properly,  it  dis- 
places 1  C.C.  of  water.  20  or 
30  grammes  of  the  butter  to 
be  tested  is  melted,  and  then 
poured  into  a  test-tube  and 
allowed  to  cool.  The  test-tube 
or  tubes  are  immersed  in  a 
capacious  beaker  of  water,  the 
little  bulb  dropped  on  to  the 
surface  of  the  fat,  a  thermo- 
meter placed  in  the  water,  and  ^E- 1^* 
J  heat  applied.    At  the  exact  moment  at  which 


the  bolb  unk^  the 
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Dr.  HumU  bu  modified  thii  proeau  bj 
emplojing  >  float,  b&ving  a  weight  of  'IS 
gmnmei  and  *  volume  of  about  '5  c.c,  which 
i*  phwed  in  the  bottom  of  the  teat-tube,  mi 
fixed  then  hj  m  Uttle  of  the  melted  fat.  The 
bulb  of  the  thennometer  be  immenei  in  the 
fat  itieU,  ioatead  of  in  the  water.  He  solidifiei 
the  fat*  before  remeltiiig  by  immeTsioD  in 
water  of  50°  F.,  and  luea  tubea  of  }  inch 
diuueter.  The  exact  temperature  at  which 
tbe  float  liaea  ii  caref  ully  uoted. 

The  averege  ■mIciug-paiDt,  at  detenniDed 
from  twenty.four  genuine  butters,  vraa  35-E' 
C.  (950°  F.),  the  higheat  and  loweat  in  the 
twenty-fourboing36  3°C.  [97'34°F.)and34-3'' 
C.  (9374°  F.)  respectively. 

TbeaiDking-poiiitiof  fata  other  than  batter 
tbey  give  aa  followa :  — 


They  alio  giTs  the  following  fonDula  for 
calculaUng  the  ainking-point  of  a  mixture  of 
known  compoaition.  Multiply  the  percentage 
of  tbe  conatituenti  by  their  reapectiie  linking' 
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pointa,  divide  tbe  aum  of  the  pro 

aom  of  the  percentage  of  the  eona 

t.ff;  F   being   fat,  and   S   ai 

F,.S,  +  P,.S,       .  ,. 

There  ii  yet  another  plan,  to  wbl 
mista,  perhnpa.  will  give  preferon 
U  taking  tlie  melting- point  of  a  fi 
lajy  tube.  A  glass  tube  about  ■'. 
bore  ia  drawn  out  at  the  end  < 
capillary.  Thi>  fine  portion  ihoi 
three  inohca  long.  Tlio  melted  I 
up  to  the  height  of  about  an  inch, 


I  beaker 


1,  the  I 


and  the  I 
of  the  beaker,  the  apace  between 
containing  water.  Heat  ii  appli< 
dually,  about  the  rate  of  1"  F.  | 
and  the  exact  temperature  at  w1 
rtKi  carefully  noted.  There  arc, 
many  modifitnitiani  of  thia  meth 
principle  ia  good,  and  admita  oE  n 
tion.  Sa  paper  on  ibe  raelting.po 
Proceedinga  of  the  Society  of  Ane 
by  Ubiscu,  TnlPE,  Anqell,  kc 

JUictviropical  Ezaminatlon  of 

thin  film  of  butter  placeil  upon  a  gli 

led  b;  transmitted  light  Bho> 

granular  raaaaea,  and  eryatali  of  a 

no  cryatala  of  atearine  unleaa 

been  fused.     Otherbodiea,  auc 

,  may  be  detected  if  prcaent, 

I  may  be  gathered  hy  eiaminjn 

pohmaed  light.     Dr.    C.    Brown'i 

jituatrate  tbeae  remarks. 

Betidei    determining    the   aink 

[eaara.  Angell  and  Hrbner  bare  wi 

?w  proceaa  for  entimating  the  ro 

I  butter;  their  proceaa  ia  nhortly 

and  depends  upun  their  aaiertion  I 

/at  (not  butter)  conlaina  nearly  1( 

they  therefon 

bntter  from  tho  curd,  water,  and  \ 

by  waahing  with  hot  water,  or  mt 

by  fusion.     A  weighed  portion  of  t1 

butterfat  is  taken  andss|>oni6ed.    1 

ticatjon  waa  at  firat  effected  by  tn 

the  fat  with  a  concentrated  lolutioi 

porcelain  diab,  buctbe 

limpUCied  lately  by  Mr. 

of  Portsmouth,  by  the  uae  of  alcobo 

gi-aina  of  fat  are  weighed  1 

iliih,  c-ipacity   about  lOO  t> 

over  tho  water-bath,  and  tr. 

)  to  ;»  C.C.  of  alcohol  or  [ 

three -rgnnrters  of  a  stick  o 

which  ia  then  gradually  dial 

little  water.    By  adding  tbe  watei 


BUT  (I 

at  intcmJi  notil  thia  piODt  ia  reached,  no 
tntiiiditf , «  onlj  a  traniient  one,  ii  produced, 
■ad  altcrwarda  it  ma;  be  uaed  tieel;.  The 
nap  miut  Tiow  be  quite  freed  from  alcohol  bj 
knliag.  'VheDthiipointiireaohed,  itremaJDa 
ftritctlj  dear,  haa  do  apiritnoua  nnell,  and 
mudlj  a  loapr  pellicle  fonuaon  the  larface." 


The  aoap  ia  deoompoaeil  b;  dilate  acid,  the  fattjr 
acidi  ua  fuied,  collected  in  a  weighed  filter, 
asdtborDDghljwaahedwitliboiliagwaler.  Aa 
the  volatile  acidi  are  aalnble  in  water,  and 
palmitio,  ateario,  and  oleic  are  insoluble,  the 
latter  remain  on  the  filter,  and  are  diinl  at 
212°  F.  and  weighed. 
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Nothing  ia  aeen  except  globulei  and 

Globulea,  particle)  of  ourd,  cubical 

cryatalaof  ialt. 
OlabulM.curd,  andialt.   Dan  nil  pulir- 

d«i  not  Exlilbil  uoj  eijitalj   which 
inlartH  light. 
OlebBlei,  (nnl.  and  lalt     After  btJof 
kept  (or  eight  nonibi  riposHl  to  iud  lit 
wbltc,  but  Mnlulni  no  errilali  which 
polatUo  light,  u«  after  being  mdnd. 

fllobulM.  cnrd.  large'ciTitaH olMiiTery 
numcroin      Til-   nDlj   thing,  tl.lblc 
whIcb  polarlBe  light  are  a  few  bain  and 
llbrn.  After  being  keiil  anarexiKMiMl 

fliirea   AnBroKhtBwuthtl.deeoiiipot- 
Ing.  bot  centalu  ua  fal  eijitala  whleb 
l»lan.e  light. 

I.bigbijcBlnnrTd.  AHMdglitBioBthi 
{ireienlalheaaneobinclen.   Doeinot 
polariie   Ugbt  alter  being  melted  and 

Globnlen,  tnrd,  pnhlwl  eryilaU  Dl  »lt : 
■un  and  olhtt  criital.  of  Iu  which 
polurlie  llghL 

Stellar  and  fiiaifDrni  cryitali  whioh 
polariie  light. 

fWof  cr^tuta  which  jiohiriie  light. 

Stellar  raaaaea  which  i«hiri«  light. 

ciyatala  which  poUriie  ii^ht. 
Cryatali  which  polariu  light. 

Stara  and  radiating  m«»»«of  eryt- 

ttdawydi  polarise  light. 
Globulei    and     mlt,    brolten    >tin 

which  polarira  light. 
GlabnUi,   cunlg,    ealt,  and  minute 

atan  which  polariie  light. 
Olobolet,  curd,  lalt,  tr.lDi.rlBS-niiill'r  i 

.We(Li«Utl«  light. 

IK.li  batter,  hiwquaUtj 
lumiih  buttrr 

CiBidian  butter 

1 

iLsd 

Suariie  frompalmi-^ 
tine  (i.  really  puImi-V 

BMler  with  SO  pet ) 

BasiCT  with   ■SO^perl 

;    cent.  taUow.  Slear^  V 

iae  free  from  tat»  / 

Batter  with  W  per  1 

«i.  dripping  ,.r:  / 

BT7T 


(114) 


The  average  of  twelve  analTses  gave  85*85 
per  cent,  of  fixed  acids,  and  they  show  that 
the  difference  between  the  quantity  of  fatty 
acids  in  butter  and  other  fats  averages  9*65 
per  cent.  An  adulteration  of  100  per  cent,  of 
foreign  fat  gives  a  difference  of  9*65  per  cent. ; 
10  i)er  cent.,  *965,  &c.  It  is  probable  that 
the  process  in  skilled  hands  is  of  value. 

The  Society  of  Analysts  have  proposed  to 
consider  butter  adulterated  which  does  not 
contain  80  per  cent,  of  butter  fat.    See  Aduit 

TBRATION,  &C 

Batteiine~A  substitute  for  butter,  intro- 
duced into  this  country  from  New  York. 

**  In  general  appearance,  taste,  and  consist- 
ence it  is  very  similar  to  ordinary  butter; 
but  notwithstanding  that  its  solidifying  point 
is  lower  than  that  of  some  butters,  it  retains 
much  of  the  peculiar  crumbly  texture  and 
fracture  of  dripping. 

"  It  softens  at  78^  F. ,  and  melts  at  86*.  When 
heated  and  slowly  cooled,  it  obscures  the  ther- 
mometer at  62**  and  solidifies  at  60^  It  con- 
tains— 

Water          ....  11-25  to   85 

Palt 103  to  5  5 

Curd, -STto   0« 

Fat, 8715  to  85*4 

Colouring-matter,  

100*00    100  O 

'*  The  fat  consists  of  oleine,  palmitine,  mar- 
garine (?),  a  trace  of  stearine,  and  about  5  or  6 
per  cent,  of  butter.  AVhen  dissolved  in  about 
four  times  its  weight  of  ether,  and  allowed  to 
evai>orate  sx>ontaneously,  it  does  not  deposit 
any  fat  until  more  than  half  of  the  ether  has 
passed  off,  and  if  the  temperature  is  not  below 
60**,  the  deposit  is  not  solid. 

**The  first  deposit,  when  dried,  fuses  at  108**; 
the  second  deposit  fuses  at  88**,  and  solidifies 
ate4^ 

**  Under  the  microscope  butterine  does  not 
appear  to  consist  of  acicular  cr3r8tali  of  fat,  but 
of  irregular  masses,  containing  a  few  butter- 
globules,  iiarticles  of  curd,  and  crystals  of  salt. 
With  polarised  light,  the  irregular  crystalline 
structure  is  beautifully  seen,  and  is  clearly 
distinguishable  from  butter  which  has  been 
melted  and  rocongealed.  When  old  and  ran- 
cid, it  ac(iuires  the  odour  and  taate  of  drip- 
ping, but  it  keeps  longer  undecomposed  than 
butter.  When  fresh,  it  is  a  wholesome  substi- 
tute for  real  butter,  and  if  not  brought  into 
the  market  as  butter,  no  one  can  reasonably 
take  exception  to  its  sale. 

**  Butterine  may  be  detected  by  the  follow- 
ing characters : — 

**  1.  Its  crumbly  fracture. 

"2.  Its  loss  of  colour  when  kept  melted  for 
a  short  time  at  212**. 


*'  3.  The  behaviour  of  its  ethereal  solution. 
**  4.  Its  action  on  polarised  light."— (Dr. 
Oamfbell  Brown.) 

Bntyrio  Sther  (OSH5O4H7OS)— This  sub- 
stance has  been  found  useful  as  a  diainf ectant. 
See  Disinfectants. 

Bylaws,  by  the  summary  powers  they 
give,  greatly  increase  the  power  of  sanitary 
authorities.  Urban  sanitary  authorities  are 
enabled  to  avail  themselves  of  bylaws  to  a 
very  considerable  extent,  whereas  rural  sani- 
tary authorities  can  only  make  bylaws  in  a 
few  matters.  There  can  be  little  doubt  that 
it  would  be  a  beneficial  reform  to  allow  rural 
sanitary  authorities  the  same  powers  with  re- 
spect to  this  matter  as  urban,  and  to  have  a 
proper,  authorised,  official  code  of  bylaws. 

All  bylaws  made  by  a  local  authority  must 
be  under  their  common  seal,  and  any  bylaw 
may  be  altered  or  repealed  by  a  subsequent 
bylaw  ;  but  no  bylaw  is  of  effect  if  repugfnant 
to  the  laws  of  England.— (P.  H.,  s.  182.) 

Local  authorities  may  impose  penalties  by 
bylaws  not  exceeding  £5 ;  and  in  the  case  of 
a  continuing  offence  a  further  penalty,  not  ex- 
ceeding 408.  per  day,  after  written  notice ;  and 
they  are  to  be  so  framed  as  to  permit  the  re- 
covery of  a  lesser  sum. 

Bylaws  are  of  no  effect  until  confirmed  by 
the  Local  Government  Board. 

A  copy  of  the  proposed  bylaws  are  to  be 
kept  at  the  oflice  of  the  local  authority  for  one 
month,  and  any  ratepayer  may  inspect  the 
proposed  bylaws  without  the  payment  of  any 
fee  or  reward;  and  the  clerk  of  any  local 
authority,  on  application,  is  bound  to  furnish 
any  ratepayer  with  a  copy  of  such  proponed 
bylaws,  or  any  part  thereof,  on  payment  of 
6d.  for  every  hundred  words  contained  in 
such  copy. 

Notice  of  intention  to  apply  for  confirma- 
tion of  the  proposed  bylaws  must  be  given  in 
one  or  more  local  newspajiers  one  month  be- 
fore applying.  These  conditions  having  been 
fulfilled,  the  Local  Government  Board  may 
confirm  them  or  not ;  but  if  confirmed,  the 
confirmation  of  no  other  authority  ii  neces- 
sary.-(P.  H.,  s.  184.) 

All  bylaws  made  for  sanitary  purposes  and 
duly  confirmed  are  to  be  printed  and  hung  up 
in  the  office  of  the  local  authority.  A  copy  ii 
to  bo  delivered  on  application  to  any  rate- 
payer of  the  district  to  which  the  bylaws 
refer ;  and  in  the  case  of  a  rural  authority, 
a  copy  of  the  bylaws  must  be  transmitted  to 
the  overseers  of  every  parish  to  which  the 
bylaws  relate,  to  be  deposited  with  the  pub> 
lie  documents  of  the  parish,  and  to  be  open  to 
the  inspection  of  every  ratepayer  of  the  parish 
at  all  reasonable  hours.— (P.  H.,  s.  185.) 
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A  copy  of  any  oylaws  made  by  a  local 
ivtbority  other  than  a  town  council,  signed 
ind  certified  by  the  clerk  to  be  a  tme  copy, 
aad  to  hare  been  duly  confirmed,  is  to  be  re- 
edfed  as  evidence  in  courts  of  law. — (P.  H., 
al<&) 

The  prorisions  of  the  Public  Health  Act 
also  apply  to  bylaws  of  a  council  of  a  borough 
msde  under  5  &  6  Will.  IV.  c.  76. 

The  following  matters  may  be  regulated  by 
byUws: — 

UrUtn  tanitarjf  authoritieM  may  make  by- 
lavs  or  obtain  power  to  do  so  with  respect 


Animals  kept  so  as  to  be  injurious  to  health. 

J«A«f,  disposal  of. 

AMkpiU,  cleansing  of,  regulation  of,  &c 

Bathing. 

Bathi  and  muA-Aotuet. 

Boati  let  for  hire. 

Buildingt^  closing  of,  when  unfit  for  habita- 
tkn,  drainage  of,  ventilation  of,  walls  of  new 
baildings,  to  secure  stability  and  prevent  fire, 
roo£ft,  foundations,  and  spouts  of  buildings. 

Buriai-ffround*,  management  of. 

Btuinettt  meetings  and  general  arrangements 
for. 

Catpooft. 

Dust,  nuisance  from. 
Fain. 

Fiith,  nuisance  from. 
Fi'Uwayg,  cleaning  of. 
ffackncjf  carriages  (including  drivers),  and 
hones,  ponies,  mules,  and  asses  let  for  hire. 
Hop-pickerSj  lodging  of,  &c 
Liiraria,  public^  management  of. 


Lodging-houses,  labouring  classes'. 

Lodging-houses  {comrnov),  number  of  persons 
to  occupy,  registration  of,  inspection  of,  cleans- 
ing of,  &c. 

Markets,  management  of. 

Mortuaries,  management  of. 

Museums,  public,  management  of. 

Officers  and  servants,  duties  and  conduct  of. 

Privies,  cleansing  of,  ko.' 

Be/use,  tmbbish,  kc,  removal  and  preven- 
tion of. 

Slaughter-houses  and  knackers'  yards,  regu- 
lation of. 

Snow,  nuisance,  &c.,  arising  from. 

Streets,  leve\  width,  construction,  and  sew- 
age of  new  streets. 

Trades,  offensive,  newly  established. 

Tramways, 

Rural  sanitary  authorities  have  power  to 
make  bylaws  with  respect  to — 

The  cleansing  of  footways  and  pavements 
adjoining  any  premises. 

The  removal  of  house  •  refuse  from  any 
premises. 

The  cleansing  of  earth-closets,  privies,  ash- 
pits, and  cesspools  belonging  to  any  premises. 

The  lodging  of  hop-pickers,  &o. 

Regulations  as  to  the  number  of  persons  to 
occupy  lodging-houses. 

Registration  of,  inspection  of,  and  enforcing 
cleanliness  in  lodging-houses. 

Bsrwash  is  a  term  used  in  relation  to 
waterworks ;  it  means  a  channel  by  the  side 
of  the  reservoir  to  convey  away  the  flood-dis- 
charge of  the  streams  supplying  the  reservoir. 


0. 


—  Cabbages  are  useful  for  their 
aatiacorbutie  pro[>erties  and  the  salts  they 
They  hold  a  large  quantity  of  water 
tbcsr  tissues — no  less,  indeed,  than  90  per 
kt. — and  contain  a  nitrogenous  principle 
solpbar;  hence  the  disagreeable  odour  of 
vftter  in  which  cabbages  have  been  boiled, 
■ad  the  copious  development  of  sulphuretted 
kydrogvn.  The  chemical  composition  of  cab- 
bage is  very  similar  to  that  of  the  carrot. 
Bet  Carbot,  Dietabies,  &c. 

AaUi—See  Acid,  Caffuc. 
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{CbH,oN40,),  syn.  7%«ine— This  is 
alkaloid  discovered  by  Robiquet 
It  is  found  in  tea,  Paraguay  tea, 
GaanBft  cocoa,  mccording  to  Dr.  Sten- 


house,  the  average  amount  in  the  different 
substances  being — 


Guarans  or  Brasllian  cocoa    . 
Good  black  tea         .        .        . 
Black  tea         .... 
Dried  coffee-leaves 
Mat^  or  Parafruaj  tea 
Various  samples  of  coffee-beans 


Th'ineor 
Caffelufl,  Iter  cMi 
6  07 
213 
1-97 
1-2(S 
1-20 
8  to  1-00 


Liebig  found  the  proportion  of  caffeine  t« 
the  pound  of  coffee  in  six  samples  to  be  as 
follows : — 

Ifartiniqae  . 

Alexandrian 

Java    . 

Mocha 

Cayenne 

8t.  Dominique 

Caffeine  if  soluble  in  100  piita  ot  qo\Ql 


32  grains, 

or  0*45  per  cent. 

22 

0-31   „ 

2i 

0-31   „ 

20 

0  27 

19    „ 

0-27   „ 

1« 

U-22   „ 

OAa 
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water,  freely  soluble  in  hot  water.    It  form 
crystaUisable  salts   with  bichloride   of  pla- 
tinum, terchlorido   of   gold,  sulphuric   and 
hydrochloric  acids. 

Caffeine  may  be  prepared  by  boiling  raw  or 
unroasted  coffee  in  water,  and  adding  subace- 
tate  of  lead  to  the  filtered  decoction  to  throw 
down  the  retractive  and  colouring-matter. 
The  excess  of  lead  is  next  precipitated  with 
sulphuretted  hydrogen,  and  the  liquid  filtered 
and  evaporated  by  a  gentle  heat.  The  residuum 
is  then  dissolved  in  boiling  water,  the  solution 
agitated  with  frcshly-bunit  animal  charcoal, 
filtered,  evaporated,  and  crystallised.  By  re- 
dissolving  the  i>roduct  in  hot  alcohol,  it  may 
be  obtained  in  white  shining  silky  filaments 
as  the  solution  cools.  Or  it  may  be  obtained 
by  Vogers  process.  An  extract  of  powdered 
coffee  is  made  with  conmiercial  benzole ;  this 
being  distilled  off,  leaves  an  oil  and  caffeine 
behind.  The  oil  is  then  removed  by  a  little 
ether,  or  by  hot  water,  from  which  latter 
liquid  the  alkaloid  crystallises  on  cooling. 

From  a  hot  infusion  of  tea-leaves  it  may 
be  obtained  by  the  process  first  mentioned. 
Liebig  states  that  theine  is  related  to  kreatin- 
ine,  and  to  glycocol,  which  we  may  suppose  to 
exist  in  gelatine  coupled  with  another  com- 
pound. According  to  this  observer  there  are 
no  drinks  which,  in  their  complexity  and  in 
the  nature  of  certain  constituents,  have  more 
resemblance  to  soup  than  tea  and  coffee. 

The  physiological  effects  of  theine  are  not 
yet  completely  investigated.  IHr.  Cooley  took 
20  grains  daily  for  above  a  month  without 
any  very  decided  symptoms. 

Demberts,  however,  shows  that  in  large 
doses  it  is  fatal  to  animals,  inducing  tetanic 
stiffness  of  the  muscles,  an  increase  in  the 
frequency  of  the  heart's  action,  and  increased 
refiex  action.  Hence  it  has  been  proposed  as 
an  antidote  in  oases  of  opium-poisoning. 

Cagliari  Taat&—Sce  Maccvront. 

Calcium,  Chloride  of  (OaClo)— Chloride 
of  calcium  is  largely  used  as  a  disinfectant. 
(Sfe  Chlorine  and  Disinpectanth.  )  "When 
dissolved  in  water,  the  crystals  produce  great 
cold,  and  hence  are  frequently  employed  as  an 
ingredient  in  freezing  powders.  In  the  labora- 
tory, chloride  of  calcium  is  used  for  the  pur- 
pose of  drying  gases  and  absorbing  the  water 
from  ethereal  and  oily  liquids  in  organic 
analysis.  It  is  used  also  for  the  rectification 
of  alcohol,  and  as  a  chemical  reagent  in  de- 
tectiug  certain  organic  acids.  It  is  found  in 
water,  and  if  it  exists  in  any  considerable 
quantity  it  renders  it  hard.  See  Chlorine 
and  Lime. 

Calouli— Calculus,  or  stone  in  the  bladder, 
is  to  Bome  extent  due  to  drinking  hard  water. 


The  evidence  is  perhaps  not  quite  so  satis- 
factory as  might  be  desired,  still,  when  the 
prevalence  of  stone  in  Norwich  and  Norfolk, 
where  they  certainly  use  hard  water,  is  com- 
pared with  that  of  districts  where  soft  watei 
is  used,  and  when  animals,  such  as  sheep,  arc 
known  to  be  affected  in  the  limestone  districts, 
and  escape  in  other  localities,  the  inferenc< 
naturally  drawn  from  the  circumstances  is  thai 
the  water,  which  is  the  only  essential  poinl 
in  which  these  various  localities  differ,  is  the 
cause  ;  but  accurate  analyses  and  inquiries  oe 
a  large  scale  are  yet  wanting. 

Calorig^en— This  is  a  stove  figured  anc 
described  under  art.  Warmikg. 

Camp  Tever—Su  Fever,  Typhus. 

Camphor  (CioHieO)— A  crystalline  sub 
stance,  only  obtained  in  large  quantities  fron 
two  plants,  viz.,  Camphora  ojfficinarum  an< 
Dryof/afanopa  aromatica.  It  is  found  in  smal 
(juantities  in  other  plants.  Camphor  is  ) 
weak  antiseptic,  but  is  of  no  value  whateve 
as  a  disinfectant.  It  does  not  prevent  th 
growth  of  mould,  nor  will  it  destroy  low  vege 
table  growths  unless  in  considerable  quantity 
Am  a  medicine  its  action  is  directly  on  tlu 
nervous  system  ;  an  overdose  produces  giddi 
ness,  delirium,  coma,  and  even  death.  Threi 
children  poisoned  by  camphorated  oil  sufferec 
from  convulsions,  purging,  vomiting,  anc 
coma;  and  one,  an  infant  eighteen  month 
old,  died  in  seven  hours.  The  dose  in  each  o 
these  cases  was  about  «30  grains.— (Jouma 
de  Chimie  Medicale.)  The  smallest  dose  o; 
record  which  has  caused  serious  symptoms  i 
20  grains.  Monobromated  camphor  has  bee 
recently  proposed*  as  an  antidote  forstrychnif 
See  Camphor,  Monobromated  ;  Strtchnxa. 

Camphor,  Monobromated  (C10H15E 
O)— This  compound  is  prepared  by  gniduidl 
adding  2  parts  of  bromine  to  1  of  pulverise 
camphor  in  a  large  flask.  The  mixture  i 
distilled  in  a  water-bath,  and  the  vapour 
consisting  of  hydrobromic  acid  gas,  bromin< 
and  camphor,  conducted  into  an  alkaline  soil 
tion.  The  impure  monobromated  oamph( 
remaining  in  the  flask  is  purified  by  trea 
ment  with  boiling  distilled  water,  and  ult 
mately  dissolved  in  boiling  alcohol  and  filtere 
through  animal  charcoal. 

Monobromated  camphor  crystallises  i 
colourless  prismatic  needles.  It  is  insoluh 
in  water,  but  soluble  in  alcohol,  fixed  an 
volatile  oils,  ether,  carbonic  disulphide,  chli 
roform,  &c.  It  has  been  proposed  as  s 
antidote    to  poisoning   by  strychnine.      S 

STRYCHNLi. 


—SeeAciD^  Camphobii 
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I— Eno&mpmentB 
tfe  dividetl  into— 

1.  Incitlental  or  flying  camps. 

2.  Stationary  camps. 

The  lite  of  flying  camps  in  actual  warfare, 
lovcrer  important,  seldom  admits  of  much 
•elrction.    With  stationary  camps  the  ca»e  is 
Merent.  The  principal  things  to  be  considered 
ire  drrness  of  site,  proximity  to  water-supply, 
el«Tition,  and  aspect.    Special  care  should  be 
tiken  in  temperate  climates  not  to  encamp 
in  a  narrow  valley.     The  cold  night  air  being 
kvtTT,  Rinks  into  the  valleys,  and  there  night 
front*  are  keenest.     A  moderate  elevation, 
jL-lrerini;  the  men  from  the  cold  winds,  and 
i«  1  gentle  slope,  so  that  there  will  be  plenty 
rf  fall  for  surface-drains,  is  best.    The  tents 
lb 'old  \)e  a  little  distance  from  each  other, 
lod  not  crammed  together,  for  the  sake  of 
pVatius  the  eye.    They  should  be  well  venti- 
lated, and  the  ground,  as  a  rule,  should  not 
b*  excavated  within.     A  trench  should  be  ex- 
c&rit«il  round  each  tent  4  inches  deep,  and 
carried  into  a  surface-drain  rumiing  in  front  of 
the  tents.    In  cam{>s  of  position  the  floor  of 
the  tenta  is  often  boarded,  and  the  tents  them- 
lelres  raiseil  on  a  wall  of  stones  or  earth  ;  but 
in  other  cases  the  floor  may  be  covered  with 
canvas,  waterproof  sheeting,  or  straw.    In  any 
case,  filth  and    refuse   are  liable  to  collect 
beneath  the  covering  ;  hence  the  boards,  &c., 
•bonld  be  frequently  removed  for  the  sake  of 
eleanliness.    L^Urinet  are  generally  placed  at 
the  rear  of  camps  in  the  form  of  long  deep 
trenches,  and  earth  is  thrown  in  them  daily  ; 
when  near  the  surface,  another  trench  is  dug, 
and  ao  on.    A  urinal  is  also  generally  con- 
•tmcted    near   the   trench    with    a    sloping 
channel  running  into  it ;  and  men  should  not 
be  allowed  to  urinate  around  the  tents.     All 
refnse,  animal  or  vegetable,  should  be  burnt 
A  camp  of  position  should  be  changed  from 
time  to  time.     No  old  camping-ground  should 
be  reoccupied. 


I — A  thick  viscid  oleo- 
resin  obtained  from  the  Ahiet  lahamea^  a  tree 
f(  common  growth  in  Canada  and  the  State  of 
Xaine.  It  is  largely  employed  as  a  medium 
for  mounting  microscopic  objects.  Canada 
balum  is  especially  used  for  mounting  trans- 
parent objects  ;  the  pure  balsam,  however,  is 
too  thick  for  use,  and  requires  to  be  diluted 
with  ipirit  of  turpentine,  chloroform,  &c.,  to 
lender  it  sufficiently  fluid  to  permeate  the 
itracture  to  be  exhibited.  Mr.  William  Ilenry 
t  Heys,  in  the  **  MicroscopicalJoumal,*Mescribcs 
a  plan  of  mounting  objects  in  a  mixture  of 
hiliam  and  chloroform.  Take  a  quantity  of 
the  oldest  balsam  procurable,  and  place  it  in 
SB  optfD  giMM  cup,  mnd  mix  with  it  aa  much  I 


chloroform  as  will  make  the  whole  quite  fluid, 
so  that  a  very  small  quantity  will  drop  from 
the  lip  of  the  contained  vessel.  Then  put  this 
prepared  balsam  into  long  thin  half-ounce 
vials,  and  cork  and  set  them  aside  for  at  least 
a  month.  The  advantage  of  having  it  ready 
made  is  that  there  is  no  waste,  and  none  of  the 
usual  and  troublesome  preparation  required 
for  putting  up  objects  in  Canada  bakam  ;  and 
if  it  has  stood  for  some  time,  it  loses  the  yellow 
tinge  which  is  observable  in  most  samples 
when  first  mixed,  and,  moreover,  air-bubbles 
escape  more  readily.  Professor  Kutherford  of 
King^s  College,  Tendon,  prepares  the  Canada 
balsam  in  the  following  manner :  (1.)  Take 
pure  Canada  balsam  and  place  it  in  a  saucer 
or  other  shallow  vessel.  (2.)  Cover  the  vessel 
with  bibulous  paper  to  exclude  dust.  (3.) 
Dry  it  in  an  oven  at  a  temperature  not  above 
150**  F.,  until  when  it  cools  it  becomes  <u 
hard  as  ice.  (4.)  Dissolve  this  crystalline 
balsam  in  chloroform  or  oil  of  turi^cntine.  A 
solution  in  the  fonner  me<lium  dries  most 
rapidly,  but  a  solution  in  turpentine  is  gener- 
ally preferable  for  mounting  sections  of  tissues. 
Canada  balsam  is  suitable  for  mounting  un- 
sof toned  bone,  tooth,  hair,  and  most  tissues 
which  have  been  hardened  in  alcohol  or  chromic 
acid.  Canada  balsam  is  now  being  replaced  by 
Dammar,  which  see. 

CanalB — The  waters  of  a  canal  are  gener- 
ally impure,  for  they  are  contaminated  by 
vegetable,  organic,  and  other  refuse  matter 
being  thrown  into  them.  The  mud  found  at 
the  bottom  is  generally  black  and  foetid,  giving 
forth  various  odours,  that  of  sulphuretted 
hydrogen  predominating.  The  neighbourhood 
of  a  canal  will  be  more  or  less  unhealthy  as 
its  waters  differ  in  foulness.  In  this  respect 
a  canal  has  the  same  effect  upon  the  locality 
through  which  it  runs  as  any  other  course  of 
water.  Canals  may  be  said  to  be  interme- 
diate between  running  streams  and  stagnant 
waters. 

Nothing  in  the  Public  Health  Act,  1875,  is 
to  affect  injuriously  the  navigation  or  use  of 
canals,  or  to  interfere  with  the  towing-path. 
Nothing  in  the  Act  is  also  to  affect  the  supply 
of  water  to  the  canal,  or  to  interfere  with  any 
of  its  bridges— (P.  H.,  s.  327.) 

Nothing  in  the  Public  Health  Act,  1875, 
authorises  a  local  authority  to  interfere  with 
the  waters  of  a  canal  or  its  feeders  so  as  to 
injuriously  affect  the  supply,  fall,  or  quality 
of  the  water.-(P.  H.,  s.  3:^2.) 

Any  person  or  persons  authorised  by  Act  of 
Parliament  to  navigate  on  any  canal,  or  de- 
mand tolls  or  dues  in  respect  of  such  navigr  - 
tion,  may  at  their  own  expense  take  up  or 
alter  aewen^  drains,  pipes,  or  cidveTtft  \yM«\\\% 
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under  or  interferiDg  with  the  canal,  or  its 
towing-path,  providing  they  substitute  others 
equally  effectual.— (P.  H.,  s.  331.)  * 

Any  difference  of  opinion  with  regard  to 
whether  the  pi])e8,  &o.,  substituted  are  equally 
efficient  with  the  former  ones,  is  to  be  settled 
by  arbitration. -(P.  H.,  s.  333.)    Su  Akbi- 

TRATIOX. 

Canoor  — This  word  (literally,  a  crab)  is 
now  the  general  name  given  to  a  malignant 
growth  mainly  composed  of  cells.  Its  charac- 
teristic feature,  is  recurrence,  and  the  leading 
and  most  striking  principle  distinguishing  it 
from  other  growths  is  its  malignant  nature, 
by  which  it  infiltrates  itself  into  surrounding 
tissues,  instead  of  being  limited  by  a  capsule 
or  other  investing  membrane.  In  a  sanitary 
point  of  view,  the  cause  and  prevention  of 
cancer  are  of  more  importance  than  either  the 
classification  or  symptoms  of  the  disease. 

There  are  many  remarkable  facts  on  record 
showing  that  the  old  notion  of  the  contagious- 
ness of  cancer  has  been  too  hastily  thrust  aside. 
The  author  has  made  some  investigations  of 
the  causes  of  cancer,  which  are  at  present 
far  from  complete.  The  principal  conclusions 
the  inquiry  at  present  appears  to  lead  to, 
however,  as  to  its  relation  to  consumption,  and 
as  to  its  contagious  qualities,  are  as  follows : — 

1.  There  is  no  connection  between  consump- 
tion and  cancer,  as  asserted;  they  are  each 
independent  diseases. 

2.  Cancer  in  certain  cases  is  contagious.* 

3.  Cancer  is  analogous  in  its  course  to  a 
fever.  A  cancer  germ  is  introduced  from 
without.  There  is  a  period  of  incubation  and 
a  period  of  manifestation. 

4.  The  period  of  incubation  is  for  the  most 
part  excessive — not  days,  nor  months,  but 
years ;  hence  many  die  of  other  diseases  who 
would  have  died  of  cancer ;  hence,  also,  it  is 
the  old  who  principally  die  of  cancer. 

That  cancer  is  contagious  is  rendered  in  the 
highest  degree  probable  by — 

(1.)  Its  remarkable  increase  in  certain  dis- 
tricts, e.g.—' 

In  the  union  of  Dulverton,  from  1837  to 
1873,  a  period  of  thirty-seven  years— in  other 


words,  a  period  of  so  small  a  magnitude  as  to 
scarcely  allow  hereditary  predispoaition  to 
come  into  play — the  deaths  were  as  followa  : — 


*  "The  prevalence  of  phthisis  ia  the  armies  of 
Europe  is  probably  due  in  part  to  the  inhalation  of 
expectorated  tubercular  matter,  dried,  broken  up 
into  dust,  and  tloating  in  the  air  of  close  barracks. 
To  test  this  may  be  difficult,  but  the  orifrin  and  pro- 
pagation of  the  most  fatal  of  all  human  di^^eases 
deserves  full  investigation.  The  inquiry  should  also 
extend  to  cancer  and  the  other  constitutional  dis- 
eases, among  which  should  perhaps  now  be  included 
diabetes,  &c."-<FAaa,  28th  Report,  Kegiiitrar-Qene. 
ral.  1860.) 

"This  cancerous  matter  docs  not  seem  to  acquire 

its  malignant  or  conta;rious  quality  till  the  cancer 

becomes  an  open  ulcer,  and  the  matter  secreted  in  it  is 

thus  e.f  posed  to  the  air ;  then  it  evidently  becomes  con- 

tagiowi,  btcmuCf  "Ac.—{DARvtUi'»  Zoouomia,  11 287.) 


The  first  seven  years  9  died  of  cancer. 
The  next  ten  yean  11            „ 

>> 

•1 
>> 

40 

It 

The  population  during  the  decades  did  not 
undergo  any  remarkable  increase. 

(2.)  Various  isolated  facts  which,  if  care- 
fully collected  and  examined,  may  probably 
be  sufficiently  numerous  to  put  on  one  side 
the  general  explanation  of  curious  coinci- 
dences;  e.g.f  a  gentleman  who  suffered 
from  cancer  of  the  lii)  allowed  a  favourite  dog 
to  occasionally  lick  it ;  the  dog  died  of  cancer^ 

of  the  tongue.      Again,  there  is  a  house  iik. 

the  writer's  district  in  which  three  successive^ 
tenants,  unconnected  in  any  way,  all  died  o^| 
cancer. 

(3.)  Its  unequal  prevalence  in  different  diSi.  ^ 
tricts;  e.g^  the  following  table  gives  th^^ 
actual  deaths  from  cancer,  and  its  comparativ  ^ 
fatality,  in  five  unions  in  one  year  :  — 


I 


PropnrtJnn  of  Dmt%^ 
Actual  Dentht  from       fruui  r«iierr  |>rr 
1000  DmUu  fn>itt 
all  cRuaM. 


South  Molton 

Bideford 

Torrington.... 
Okehampton. 
Dulverton  .... 


0) 
•9 
25 
17 
14 


This  inequality  is  exactly  similar  to  that 
which  a  zymotic  disease  would  show. 

The  author  is  aware  that  all  information 
on  the  question  is  as  yet  very  crude,  but  this 
short  article  is  only  inserted  in  the  ho]>e  that 
other  members  of  the  medical  profession  will 
take  up  the  subject,  and  turn  their  attention 
to  the  causes  of  a  horrible  disease,  which  is 
certainly  on  the  increase,  and  against  which, 
if  contagious,  no  meant  of  prevcution  are  at 
}irc8tnt  taken.  It  is  to  the  medical  officer  of 
health  of  rural  districts^  and  to  the  medical 
men  serving  in  our  army  and  nai'y,  that  we 
must  look  for  accurate  statistics  and  researches 
on  this  ])oint.  In  all  matters  involving  the 
question  of  contagion  or  non-contagion,  the 
researches  of  physicians  practising  in  large 
towns  must  be  accepted  with  great  caution, 
the  liability  to  error  being  increased  with  the 
density  of  the  population.  In  this  state  of 
doubt  and  uncertainty,  is  it  not  better  to  su)>ply 
disinfectants  to  every  case  of  open  cancer? 

Canna  Arrowroot— ^Sff  Starch. 

Cannabis  Zndioa— 5ce  Indlvn  Hemp. 

Cantharides— The  Spanish  fly,  an  insect 
of  t\io  order  Co?coptcra.     It  abounds  in  the 
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•oath  of  France,  Spain,  and  Italy,  and  has 

•pread  into  Germany  and  the  south  of  Bussia. 

Those  from  Russia  which  come  by  way  of  St. 

Peteisburg  are  the  largest  and  most  esteemed. 

Thej  are  from  eight  to  ten  lines  long,  fur- 
nished with  two  wing-covers  of   a   shining 
metallic  green  colour,  under  which  are  two 
membranous  transparent  wings.   Odour  strong 
tod  disagreeable ;  powder  greyish-brown,  con- 
taining shining  green  particles.     Free  from 
mitet.    The  powder  is  frequently  adulterated. 
It  ii  taid  to  hare  been  the  plan  of  the  whole- 
•lie  druggists  to  sort  out  the  most  worthless 
flie*  for  powdering,  and  to  compensate  for 
their  deficiency  of  yesicating  power  by  adding 
1  Ibi  of  enphorbium  to  every  12  or  13  lbs.  of 
tku    When  a  superior  article  is  required, 
Ikiaoriee  powder  is  added  (4  or  5  lbs.  to  every 
14  Ibi),  along  with  about  1  lb.  of  enphorbium, 
and  Hifficient  blue,  black,  or  charcoal  to  turn 
the  3rellow  of  the  liquorice  to   a   greenish 
colonr.    The  best  mode  of  detecting  this  adul- 
teration is  by  the  microscope. 

Cuet  of  poisoning  by  oantharides  are  not 
xtrj  common,  still  they  occasionally  occur. 

Dr.  Pall^  in  the  July  (1872)  number  of  the 
*' Journal  de  Phar.  et  de  Chimie,'*  instances 
lome  interesting  cases  of  poisoning  by  Spanish 
flj.  Some  soldiers,  we  learn  from  this  gen- 
tkmsn,  bad  in  mistake  drunk  large  quantities 
of  tincture  of  cantharides ;  and  although  the 
pbjiical  agony  and  suffering  were  very  great, 
yet  under  the  treatment  pursued,  which 
wig  the  ordinarily-received  one — ^emetics, 
▼arm  baths,  camphor,  and  opium,  with  ole- 
a^ou  drinks  and  injections  —  they  all 
recoTered.  In  fatal  cases  of  poisoning  by 
cantharides,  very  minute  particles  may  be 
difoorered  in  the  stomach  and  intestines  on  a 
pott-moriem  examination.  Orfila  thus  found 
psrticlei  of  cantharides  in  a  body  that  had 
been  interreil  nine  months. 

The  poison  m.ainly  determines  to  the  kid- 
neyi,  and  small  repeated  doses  may  induce 
kidney  disease,  while  a  large  single  dose  causes 
infUmmation  of  the  bowels  and  kidneys,  and 
exerts  an  irritant  action  on  the  whole  urinary 
apparatus. 

Poisoning  by  cantharides  is  more  frequent 
m  France  than  in  our  own  country,  occupying, 
according  to  Tardieu,  the  tenth  place  in  the 
criminal  statistics  of  poisoning,  which,  of 
ooune,  do  not  include  accidental  and  suicidal 
deaths  from  this  cause. 

Capers — The  flower-buds  of  the  various 
^)eciet  of  Capparis,  particularly  of  C.  spinota^ 
preaer?ed  in  vinegar,  chiefly  imported  from 
Spain,  Italy,  and  south  of  France.  The  lively 
Sreen  colour  so  much  admired  arises  generally 
from  HhepreBBDce  of  copper  derived  from  the 


sieves  used  in  sorting  them.  Copper  coins  are 
often  put  in  with  them  to  effect  this  purpose. 
See  CoFPEB. 

Capsioum— A  genus  of  plants  belonging 
to  the  natural  order  Solanacece,  The  parti- 
cular kind  usually  employed  for  Cayenne 
pepper,  Capsicum  annvm,  is  a  native  of  Ame- 
rica, but  it  is  also  cultivated  in  the  West  and 
East  Indies,  and  to  a  slight  extent  in  the 
greenhouses  of  England  and  other  European 
countries.  The  Cayenne  pepper  consisUi  of 
the  pods  or  seed-vessels  ground  to  powder. 
The  dried  berries  are  sold  as  chillies.  The  two 
following  analyses,  one  made  by  Buchols  in 
1816,  and  the  other  by  Bracannot  in  1817, 
show  the  composition  of  capsicum  berries  : — 

Buchola't  A  nalysit. 

Acrid  soft  resin  (capsicum)  4*0 

Wax 7fl 

Bitter  aromatic  extractive         .  SO 
Extractive  with  some  gum                .21-0 

Gum 0-2 

Albuminous  matter   ....  8-2 

Woody  fibre  f8  0 

Water 120 

Loss 0'4 

Fruit  of  Capticum  OAHtdn,  with- 
out seeds,         ....    100*0 

Bracannofs  Jndtyiis. 

Acrid  oil !■« 

Wax  and  red  colourinf^-matter .  0*9 

Brownish  starchy  matter  ...  0*0 

Peculiar  gum 60 

Animalised  matter  6  0 

Woody  fibre «7'8 

Salts  :  extract  of  potash,  6*0  ;  phos-  \ 

phate  of  potash  and  chloride  of  >•  9  A 

potassium,  S.i         .        .        .        j 

Fruit  of  Capticum  annum,    .       .   100*0 

The  hygroscopic  moisture  ranges  in  different 
samples  from  10  to  13  per  cent.  The  author 
analysed  several  samples  of  genuine  cayenne, 
and  the  mean  of  several  analyses  was  as 
follows  :— 

Aqueous  extract  of  dried  cayenne  82 1  per  cent. 
Alcoholic  extract  25*79    „ 

[Benzole  extract  20*00]  „ 

Ethereal  extract     .  10*431  „ 

Lsh  .  .  6-693  (soluble,  3*32)  „ 

Total  nitrogen  in  100  grammes^        204  „ 

Hence  the  ash  of  cayenne  should  not  exceed 
6  per  cent.  ;  it  should  yield  at  least  \  of  its 
weight  to  alcohol,  and  from  9  to  10  per  cent, 
to  ether.  Mineral  adulterations  are  the  most 
probable,  which  are  easily  detected  in  the  ash. 
In  small  doses  Cayenne  pepper  is  a  useful 
condiment,  and  no  doubt  increases  the  diges- 
tive  powers  of  the  stomach ;  in  larger  doses  it 
is  an  irritant,  and  even  when  applied  to  the 
sldn  will  blister  it.  It  owes  its  irritant  pro- 
perty to  a  very  acrid  resin,  capsicine.  A  minute 
quantity  of  this  substance  burnt  in  a  room 
will  cause  great  irritation  of  the  throat  and 
larjujL  of  every  person  prescuU     Ctti^oofift  jM 
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pepper,  if  administered  in  a  large  dose — e.g.,  a 
teaspoonful — would  probably  cause  death.  It 
appears  in  one  case  (Reg.  v.  Stevens),  in  which 
it  was  administered  bj  a  quack  to  a  boy  suf- 
fering from  hip-joint  disease,  to  have  at  least 
accelerated  death.  The  stomach  of  the  de- 
ceased was  much  congested. 

Caramel — A  dark-brown  product  obtained 
by  heating  sugar.  It  is  formed  during  the 
roasting  of  all  materials  containing  sugar,  such 
as  coffee  and  malt.  It  is  much  used  for  colour- 
ing soups,  wines,  beers,  spirits,  coffee,  &c., 
and  it  is  known  in  the  trade  as  "  Black  Jack." 
Its  chemical  comi>osition  is  Ci^HigOg.  It  is 
lolublo  in  water,  and  precipitated  by  baryta, 
Bubacctiitc  of  lead,  or  alcohol. 

Caraway  Seeds— The  fruit  of  the  Carum 
carui  (Linn. ),  an  umbelliferous  plant,  common 
in  England  and  other  parts  of  Europe.  The 
caraway  seeds  (mericarps)  are  slightly  curved, 
with  fine  filiform  ridges,  and  contain  a  single 
vitta  in  each  channel;  the  longitudinal 
ridges  are  of  a  lighter  colour  than  the  inter- 
vening interstices.  Colour  brownish,  with  an 
aromatic  odour  and  warm  taste. 

An  infusion  of  caraway  seeds  has  been  used 
for  the  adulteration  of  porter. 

Carbo-Hydrates  are  a  group  of  sub- 
stances in  which  hydrogen  and  oxygen  are 
united  in  the  exact  prox>ortion  to  form  water 
with  carbon.  The  type  of  these  bodies  is 
starch,  sugar,  ko.  For  example,  starch  may 
be  represented,  Ctj5(U20) ;  cane-sugar,  Cisll 
(H,0). 

The  carbo-hydrates,  or  hydrates  of  carbon, 
are  very  numerous.  All  the  starches  and 
Bugws-glycogen,  gum,  cellulin,  erythrite, 
dulcite,  pectine,  and  many  other  bodies — belong 
to  this  class.  All  of  them,  with  the  exception 
of  sorbine  and  inosine,  are  convertible  into  some 
of  the  forms  of  grape-sugar  by  prolonged  boil- 
ing with  dilute  sulphuric  acid.  See  Stabcu, 
Sugar,  Dietaries,  Food,  &c 

Carbolic  JL^d—See  Acid,  Carbolic. 

Carbolic  Acid  Powders— /See  Acid, 
Cabbouc. 

Carbon— An  elementary  or  simple  non- 
metallic  solid  body  very  widely  diffused 
through  nature.  Its  purest  form  is  that  of 
the  diamond. 

Carbon  is  an  essential  constituent  of  organic 
matter,  and  hence  has  been  termed  the  *^  or- 
ganic element.*' 

Carbon  is  an  important  article  in  diet,  and 
a  certain  quantity  must  be  daily  taken  to 
preserve  the  body  in  health. 

Dr.  Lyon  Playfair  concludes,  from  a  large 
series  of  observations,  that  the  following  may 
be  re^TArded  as  the  average  quantity  of  carbon 


contained  in  the  daily  dietary  of  an  adult 
man  under  different  circumstances  of  exist- 


ence:  — 

Carhnnieaoafi  lUtter 

calciiUtwl  u  HUruh. 

Snbsistence  only 

13  3  OS. 

Quietude     . 

.         .         14  5  „ 

Moderate  exercise 

.        23  2   „ 

Actire  labour 

.        .        26  3   „ 

Hard  work 

.        .        26  3,, 

Pettenkofer  and  Voit  say  that  an  adult  re- 
quires daily  22*38  of  carbonaceous  matter 
calculated  as  starch. 

The  amount  of  carbon  in  any  diet  may  be 
calculated  in  two  ways — 

(1.)  Calculate  out  the  dry  albuminates,  fat, 
and  carbo-hydrates  in  ounces,  then  use  the 
following  table : — 

Cwbon  In  Gndnii.  Cfcrboii, 

1  oz.  of  water-free  albuminate       .       233 
1  ..  fat      .        .        .        345« 

1 


II 


carbo-hydrate,  \       ^^..^ 
except  lactine  / 


These  numbers  are  thus  obtained  :  Tlie 
various  dry  albuminates  contain  about  53':^ 
per  cent,  of  carbon ;  fat  contains  79  per  cent. ; 
starch  and  sugar  44*4  per  cent.;  and  lactine 
40  per  cent.  No  account  of  any  hydrogen  in 
excess  of  that  forming  water  with  the  oxygen 
of  the  food  is  taken.— (Parkes.) 

Or  Dr.  Parkes'  table  may  be  used,  in  which 
the  amount  of  carbon  per  ounce  has  been 
calculated,  the  substance  being  supposed  to 
be  in  its  natural  state. 

One  Onno*  (=  437*5 
Qnln»)  couUlns  in'ifa 
DAtaral  ataM  in  Gniu* 

Uncooked  meat  (beef)      .       .       .         W  • 
Uncooked  fat  meat  (beef)  ©SS     . 

Cooked  meat 1177 

Bread 119 

Wheat-flour 168 

Biscuit 183 

Rice 17fl 

Oatmeal 17i 

Maise 176 

Peas 161 

Potatoes 49 

Carrout 18 

Batter 315 

Epg 71-6 

Cheese 162 

Milk 30-8 

Sugar 187 

Sec  Food. 

Carbonio  Aoid  — See  Acid,  Cabbokic; 
Air;  Meat. 

Carbonio  Oxide  in  A.ir—See  Air. 

CarboniBation  of  BewaLge—See  Sew- 
age. 

Carbunolo — A  carbuncle  is  an  inflamma- 
tion of  an  isolated  portion  of  the  subcutaneous 
cellular  tissue  rapidly  running  on  to  suppura- 
tion. Carbuncles  have  been  observed  more 
frequently  since  the  pleuro-pneumonia  of 
cattle  has  appeared,  and  there  may  be  a  con- 
nection between  them.   {See  Pustule,  Malig- 
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Jcjtjrr.)  Cakrboncle*  occur  not  unfreqnently 
in  old  people,  and  cause  death.  Carbuncular 
•veilings  are  constantly  seen  in  cases  of 
]  Ijkjgiie,  and  occasionally  in  typhus  fever.  See 
P^J^TULF,  Mauonant;  Plaoue;  Feveb,  Ty- 

n—See  Htdro- 


GEX. 


CanUmom  Seeds,  or  Chrains  of  Pa- 

radttee— The  dried  seeds  of  the  Malabar  car- 
damom. They  are  met  with  in  curry -powder, 
and  are  used  to  adulten^e  beer,  &c. 


I— Pure  carmine  is  a  very  light 
Initroos  acarlet  powder,  entirely  soluble  in 
ammonia,  a  test  by  which  its  purity  is  readily 
determined.  It  in  prepared  from  the  cochinesd 
iMect  (irAiVA  teey,   the  pure  colouring   prin- 
cpk  of  which  is,  according  to  Mr.  AVarren  de 
la  Kue.  carminic  acid.    Carmine  is  largely  used 
by  microscopists,    for  it  possesses  the  pro- 
perty of  staining  the  bioplasm  of  animal  tis- 
raes.  The  staining  or  colouring  fluid  employed 
by  Dr.  Beale  is  made  as  follows :  Carmine,  10 
gninn ;  strong  liquid  ammonia,   ^  drachm ; 
Price's  glycerine,  2  ounces ;  distilled  water,  2 
oances;  alcohol,  |  ounce.    The  carmine  is  to 
be  placed  in  a  test-tube,  and  the  ammonia 
ftdded  to  it.    Upon  applying  the  gentle  heat 
of  a  spirit-lamp  it  is  dissolved.    Boil  it  up  for 
a  few  seconds,  and  allow  it  to  cool  before  add- 
in;  the  glycerine  and  the  rest  of  the  ingre- 
dients.   Lastly,  pass  it  through  a  filter,  or 
allow  it  to  stand  for  some  little  time,  and 
decant  oflf  the  clear  solution.    The  solution 
ibvold  neither  be  too  alkaline  nor  perfectly 
aeatral :  if  the  former,  the  colouring  becomes 
tM  intense,  and  thus  much  of  the  soft  or  im- 
l^rfectly-formed  tissue  is  destroyed  ;  and  if 
ibe  latter,  the  uniform  staining  of  tissue  and 
{vrminal  matter  equally  mars  the  result 

The  permeating  power  of  the  solution  may 
be  increased  by  the  addition  of  a  little  more 
wiler  and  alcohoL  —  (Beale,  **  How  to  work 
with  the  Microscope.  **)  Cooks  frequently  col- 
oar  the  sauces  prepared  by  them  for  the  table 
vith  carmine.  As  carmine  is  frequently  adul- 
:ent«d.with  vermilion,  such  a  practice  should 
be  diKonraged. 


—See  Alqs. 


for  conveyance  of  infected  per- 
ma— See  Conveyances. 

Carrofta— The  carrot,  as  an  article  of  diet, 
U  less  nutritious  than  the  potato,  but,  like 
olber  suoenlent  vegetables,  it  is  an  antiscor- 
botie. 

The  following  table  shows  its  average  com- 
pOBtion:— 


Water 

Albumen 

Starch 

Sugar    . 

Fat 

Salts 


Composition  of  the  Carrot. 
83-0  ,  Nitrogenous 


13 
84 
6  1 
0  2 
10 


13 

r  o 


1-3 


Carbonaceous  r  o 

as  starch      )  H  p,15-0 
Cart>onaceous 


to  one  nitro- 
genous 

Nitroge 

Available 
carbon 


iel7<^ 
njl»« 


) 


Total 
per  ct 


116 
0-20 

7-28 


Drs.  Frankland,  Playfair,  ParkeB,  and  others 
say  that  1  grummo  of  carrot  will  equal  220 
kilogrammes  of  energy,  and  that  1  ounce  will 
equal  20-foot  tons  of  energy,  or,  in  other 
words,  would  raise  20  tons  1  foot  high. 

Carrot-seed  is  carminative  and  diuretic. 
The  expressed  juice  of  the  root  is  said  to  be 
anthelmintic 

Carrots  are  useil  as  a  colouring  agent  to 
butter  and  cheese,  and  they  have  been  met 
with  as  an  adulterant  of  coffee. 

Caseine  —  A  nitrogenous  principle  met 
with  in  milk. 

It  is  very  probable  that  under  the  name  of 
caseine  several  nitrogenous  substances  are 
confused  together;  however  this  may  be, 
caseine  proper  in  milk  is  always  associated 
with  albumen,  and  it  is  inseparably  united 
with  phosphate  of  lime.  It  h  as,  therefore,  never 
been  obtained  in  a  pure  state.  Its  composi- 
tion is  identical  with  that  of  albumen  and 
fibrino : — 

Carbon 68-7 

Hydrogen 7  1 

Nitrogen Ift'T 

Oxjgen 23*6 

100-0 

There  is  also  a  small  quantity  of  sulphur, 
said  to  be  about  1  per  cent. 

Caseine  was  formerly  supposed  to  be  a  com- 
pound of  albumen  and  |)otash,  but  as  milk-ash 
contains  no  alkali,  this  view  is  no  longer  held. 
It  differs  from  albumen  in  not  being  coagu- 
lated by  heat,  and  in  being  thrown  down  by 
the  organic  acids.  It  agrees  with  albumen  in 
composition,  as  before  said,  and  also  in  the 
fact  of  its  capability  of  existing  in  a  soluble 
and  insoluble  state.  This  change  is  at  present 
unexplained,  and  supposed  to  be  molecular. 
It  differs  from  fibrine  in  not  undergoing  spon- 
taneous coagulation.  Caseine  forms  insoluble 
salts  with  the  acids,  and  various  mcUillic  salts, 
such  as  sulphate  of  copi>er  and  bichloride  of 
mercury. 

The  average  amount  of  caseine  in  the  milk 
of  different  animals  is  as  follows : — 


Ass's  milk 

1-82  per  cent. 

Woman's  milk 

1-52        „ 

Cow's 

*•» 

Goat's         „ 

4U2 

Ewe'B 

.         .         .         4-60        „ 

Cheese  consists  almost  entirely  of  caseine. 
See  Milk,  Cheese^  &o. 
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Catarrh,  XSpidendo— 5fc  Influenza. 
Catohpit— 5ee  Cesspools. 

Catechu — There  are  many  plants  which 
yield  an  astringent  extract  similar  if  not 
identical  with  catechu.  Commercial  catechu 
is  found  in  two  forms — (1)  the  hlack  catechu , 
which  is  an  extract  from  the  heart- wood  of 
Acacia  Catechu;  and  (2)  the  pale  catechu, 
which  is  also  an  extract,  but  derived  from  the 
leaves  and  young  shoots  of  Uncaria  Gamhir^ 
a  cinchonaceous  shrub  growing  in  the  islands 
of  the  Eastern  Archipelago. 

Both  species  of  catechu  are  very  similar  in 
chemical  composition;  both  contain  astrin- 
gent principles,  called  catechu-tanmc  acid 
and  cate^hinj  besides  mucilage  and  extractive 
matters. 

The  average  percentage  of  these  substances 
is  as  follows  : — 

^Qj^  Extnte-  Mucil*  Iiwnlable 

andCatechln.  "'«•  »«••  Matter. 

Pale  catechu     48*5  36*5  8  0       7  0 

Dark     „     .     64  5  340  65       60 

Catechin  is  insoluble  in  cold  water,  but 
soluble  in  boiling  water,  alcohol,  and  ether. 
It  is  converted  by  alkalies  and  their  carbon- 
ates into  japonic  and  rubinic  acids.  A  decoc- 
tion of  catechu  should  not  be  rendered  blue 
by  iodine. 

Catechu  has  been  found  as  an  adulterant  of 
exhausted  tea-leaves  and  other  substances. 

Cayenne  Pepper— ^m  Capsicum. 

Cauliflower— 5fe  Cabbage,  &c 

Cellars— The  word  "vault"  or  "under- 
ground room  "  is  for  the  purposes  of  the  Public 
Health  Act  included  in  the  term  "  cellar." 

It  is  not  lawful  to  let  or  occupy,  or  suffer 
to  be  occupied,  separately  as  a  dwelling,  any 
cellar  built  or  rebuilt  after  the  passing  of  the 
Public  Health  Act,  or  which  is  not  lawfully 
so  let  or  occupied  at  the  time  of  the  passing 
of  the  Public  Health  Act.— (P.  H.,  s.  71.) 

It  is  not  lawful  to  let  or  occupy,  or  suffer  to 
be  occupied,  separately  as  a  dwelling,   any 
cellar  whatsoever,  unless  the  following  requi- 
sitions are  complied  with  ;  (that  is  to  say,) 
Unless  the  collar  is  in  every  part  thereof  at 
least  7  feet  in  height,  measured  from  the 
floor  to  the  ceiling  thereof,  and  is  at  least 
3  feet  of  its  height  above  the  surface  of 
the  street  or  ground  adjoining  or  nearest 
to  the  same  ;  and 
XTnless  there  is  outside  of  and  adjoining 
the  cellar,  and  extending  along  the  entire 
frontage  thereof,   and  upwards  from  6 
inches  below  the  level  of  the  floor  there- 
of up  to  the  surface  of  tlie  sai<l  street  or 
ground,  an  open  area  of  at  least  2  feet 
G  inches  wide  in  every  part ;  and 


Unless  the  cellar  is  effectually  drained  by 
means  of  a  drain,  the  uppermost  part  of 
which  is  1  foot  at  least  below  the  level 
of  the  floor  thereof ;  and 
Unless  there  is  appurtenant  to  the  cellar 
the  use  of  a  water-closet,  earth-closet,  or 
privy,   and   an   ashpit,  furnished   with 
proper  doors  and  coverings,  according  to 
the  provisions  of  the  Public  Health  Act ; 
and 
Unless  the  cellar  has  a  fireplace  with  a 
proper  chimney  or  flue,  and  an  external 
window  of  at  least  9  superficial  feet  in 
area  clear  of  the  sash  frame,  and  made  to 
open  in  a  manner  approved  by  the  sur- 
veyor (except  in  the  case  of  an  inner  or 
back  cellar  let  or  occupied  along  with  a 
front  cellar  as  part  of  the  same  letting  or 
occupation,  in  which  case  the  external 
window  may  be  of  any  dimensions  not 
being  less  than  4  superficial  feet  in  area 
clear  of  the  sash  frame). 
Provided  that  in  any  area  adjoining  a  cellar 
there  may  be  steps  necessary  for  access  to 
such  cellar,  if  the  same  be  so  placed  as  not 
to  be  over,  across,  or  opposite  to  the  said 
external  window,  and  so  as  to  allow  between 
every  part  of  such  steps  and  the  external  wall 
of  such  cellar  a  dear  space  of  6  inches  at  the 
least ;  and  that  over  or  across  any  such  area 
there  may  be  steps  necessary  for  access  to  any 
building  above  the  cellar  to  which  such  area 
adjoins,  if  the  same  be  so  placed  as  not  to  be 
over,  across,  or  opposite  to  any  such  external 
window.— (P.  H:,  s.  72.) 

Any  person  who  lets,  occupies,  or  knowingly 
suffers  to  be  occupied  for  hire  or  rent,  any 
vault,  cellar,  or  underground  room  contrary 
to  the  provisions  of  the  Act,  is  liable  for 
every  such  offence  to  a  penalty  not  exceeding 
20s.  for  every  day  during  which  the  same  con- 
tinues to  be  so  let  or  occupied  after  notice  in 
writing  from  the  local  authority  in  this  behalf. 
—(P.  H.,  s.  73.) 

Any  cellar  in  which  any  i>erson  passes  the 
night  shall  be  deemed  to  bo  occupied  as  a 
dwelling  within  the  meaning  of  the  Act. 
—(P.  H.,  s.  74.) 

Where  two  convictions  for  occupying  a 
cellar  against  the  provisions  of  the  Act  have 
taken  place  within  three  months  (whether  the 
persons  so  convicted  were  or  were  not  the 
same),  a  court  of  summary  jurisdiction  may 
direct  the  closing  of  the  premises  so  occupied 
for  such  time  as  it  may  deem  necessary,  or 
may  empower  the  local  authority  permanently 
to  close  the  same,  and  to  defray  any  expenses 
incurred  by  them  in  the  execution  of  the  75th 
section  of  the  Act. — (P.  H.,  s.  75.) 

Any  person  in  an  urban  district  who  causes 
any  vault,  arch,  or  cellar  to  be  newly  built  or 
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eoBstracted  under  the  carriage-way  of  any 
street  without  the  written  consent  of  the 
anthority,  is  liable  to  forfeit  the  sum  of  £5 
to  the  urban  authority,  and  a  further  sum  of 
4Qb.  per  day  during  continuation  of  offence 
after  the  written  notice  of  the  authority ;  and 
power  is  given  to  the  authority  to  cause  the 
ftnicture  to  be  pulled  down  or  otherwise 
dealt  with,  and  the  expenses  of  such  action 
may  be  recorered  summarily.— (P.  H,,  s.  26.) 
Any  person  in  an  urban  district  suffering 
WMte  or  stagnant  water  to  remain  in  a  cellar 
twenty-four  hours  after  the  authority's  written 
notice,  is  liable  to  a  penalty  not  exceeding 
40i.  for  each  offence,  and  a  further  penalty 
cf  OS.  a  day  during  continuance  of  offence 
afi«r  notice.— (P.  H.,  s.  47.) 

CeUnlOM,  syn.  Liffnin  (CisHaoOis)— Lig- 
neous fibre  or  true  woody  matter  consists 
mainly  of  cellulose.  It  is  presented  in  a  pure 
condition  in  finely-carded  cotton,  in  the  best 
white  filtering-paper,  and  in  linen.  It  occurs 
nearly  pure  in  cotton,  in  the  pith  of  the  elder, 
and  in  that  of  the  Araiia  papyrifera,  from 
which  rice-imper  is  made. 

Pure  cellulose  is  white,  tasteless,  innutri- 
tions, insoluble  in  water,  alcohol,  ether,  and 
oils.  Dilute  acid  solutions  and  dilute  alkaline 
solutions  scarcely  affect  it.  Strong  hydro- 
chloric and  strong  sulphuric  acid  both  dissolve 
cellulose,  the  latter  converting  it  first  into 
dextrine  and  then  into  grape-sugar. 

An  ammoniacal  solution  of  the  oxide  or  the 
carbonate  of  copi)er  dissolves  cellulose,  from 
which  it  may  be  precipitated  unaltered  on 
acidulating  the  liquid. 

Cemeteries— 5:«  Dead,  Disposal  of; 
Cbubchtabos,  &c. 

Geraaiiie  (Sn^ar-Cane  'Wax)— A  pecu- 
liar kind  of  wax  found  coating  the  sugar-cane. 

ik€  SUOAB. 

Cerealin— Mr.  Morson  has  extracted  from 
the  inner  layer  of  bran  a  nitrogenous  digestive 
jirinciple  culled  cereal  in  ^  of  the  nature  of 
(liutase,  and  consolidated  it  with  sugar  in  a 
prviisration  which  he  has  named  taccharated 
ykeat  phv9phaU.  This,  as  an  aid  to  the  diges- 
tion of  farinaceous  matters,  and  when  properly 
applied,  is  useful  in  the  treatment  of  infants' 
food.    5fc  Wheat. 

CeMpoole  (Catohpitfl,  Cesspitfl)  — 
Theie  are  juts  or  reservoirs  for  the  reception  of 
excreta.  In  country  places  where  earth-closets 
ue  not  used,  and  wliere  there  is  no  system  of 
•evage,  they  may  be  a  necessity.  A  cesspit 
properly  constructed  an<l  frequently  emptied 
ii  not  injurious  to  health.  It  shoidd  be  at  as 
great  a  distance  from  the  honso  as  poBtahle, 


If  there  is  a  pump  near  the  building,  it  will  be 
well  to  lead  an  efficiently-trapped  drain  from 
the  pump  to  those  drains  that  emx)ty  in  the 
cesspit,  for  the  puri)ose  of  flushing.  The  cess- 
pit should  be  of  a  square  form,  the  walls  built 
of  brick,  set  in  a  puddle  of  clay,  and  lined  with 
cement.  It  should  have  a  brick  roof,  arched, 
and  provided  with  a  manhole;  the  bottom 
should  also  be  arched,  and  be  deeper  at  one 
end.  A  galvanised-iron  wire  diaphragm  or 
grating  should  be  placed  across  the  tank,  and 
thus  divide  it  into  two  parts — one  containing 
the  solids,  the  other  the  liquids.  A  pump 
should  be  placed  at  one  end,  or  an  overflow- 
pipe,  in  order  to  utilise  the  sewage  on  the  land. 
A  veutilating-pipe,  containing  some  trays  of 
charcoal  {tee  Sewbrs,  Ventilation  of),  should 
be  attached  to  the  tank,  and  it  should  be 
emptied  frequently. 

Ill-kept,  ill-constructed,  and  foul  cesspits 
are  the  most  prominent  and  frequent  nuisances 
in  villages  and  elsewhere  that  have  to  be  dealt 
with.  Such  a  cesspit  as  mentioned  above, 
although  adapted  for  several  houses,  is  too 
expensive  and  elaborate  for  little  cottages, 
often  owned  by  the  poor  widow  or  labourer. 
In  such  cases  they  should,  if  possible,  be  done 
away  with,  and  the  dry-earth  system  intro- 
duced ;  in  other  cases,  a  cessi>it,  away  from 
drinking  -  water,  communicating  with  the 
privy,  lined  with  clay,  and  having  a  removable 
cover,  may,  if  frequently  emptied,  and  with  the 
daily  use  of  a8hcs,  not  be  offensive  or  injurious. 
The  great  fear  is  always  leakage  into  drinking- 
water,  and  in  cases  of  fever,  infectious  ema- 
nations. 

It  is  expressly  cast  upon  every  local  author- 
ity to  see  that  the  cesspits  within  their  district 
are  so  kept  and  constructed  as  not  to  be  a  nui- 
sance, nor  injurious  to  health. — (P.  H.,  s.  40.) 
The  inspection  of  cesspits  is  naturally  one  of 
the  duties  of  the  nuisance  or  sanitary  in- 
spector, but  any  officer  appointed  by  the 
authority  is  to  be  deemed  **a  surveyor,"  and 
can  serve  notices  with  certain  powers  of 
entry.  A  local  authority  may  undertake  or 
contract  for  the  cleansing  of  cesspools,  or  they 
may  make  bylaws  imposing  on  occupiers  of 
premises  the  duty  of  doing  so.— (P.  H.,  s. 
42,  44. ) 

If  a  local  authority  have  undertaken  or  con- 
tracted for  the  cleansing  of  cesspits,  and  after 
notice  from  an  occupier,  fail  to  do  their 
duty,  they  are  liable  to  pay  to  the  occupier 
a  penalty  not  exceeding  5s.  a  day  during  de- 
fault.—(P.  H.,  s.  43.) 

Any  person  in  an  urban  district  allowing 
the  contents  of  a  cesspool  to  overflow  or  soak 
therefrom  is  liable  to  a  penalty  of  40s.  for 
each  offence,  and  a  further  penalty  of  os.  x>er 
day  during  continuance  of  offence  afUi  nolvco. 
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—{P.  H.,  8.  47.)     See  Bylaws  ;  Nuisance  ; 
Befuse,  Disposal  of. 

Champagne— 5ce  Wike. 
Charhon— Sec  Pustule,  Malignant. 

Charcoal — Carbon  in  a  more  or  less  pure 
state.  There  are  two  kinds  in  comraercc — 
viz.,  animaly  derived  from  calcining  bones, 
&c.,  and  vftjetable  or  wood  charcoal. 

Dumas  gives  the  folloiivang  as  the  composi- 
tion of  animal  charcoal  prepared  by  calcining 
the  bones  of  the  ox,  sheep,  and  horse : — 


88-0 


Phosphate  of  lime ) 

Carbonate  of  lime )      *        *        ' 

Charcoal 10  0 

Carburet  of  iron 2.0 

Sulphide  of  calcium  or  iron         .         traces 


Common  bonc-bla<:k 


100-0 


The  most  powerful  charcoal  is  prepared  by 
calcining  blood  and  well  washing  the  residue. 
This  is  the  method  recommended  in  the  last 
"London  Pharmacoi)ceia.** 

Ajs  a  decolouriser  and  deodoriser,  animal 
charcoal  is  greatly  superior  to  vegetable  char- 
coal. Charcoal  possesses  the  remarkable  pro- 
perty of  abstracting  certain  substances  (e./7., 
sulphuretted  hydrogen,  organic  colouring 
principles,  various  odorous  matters,  &c. )  from 
liquids  in  which  they  are  dissolved,  or  through 
which  they  are  diffused.  Besides  this,  it  will 
condense  within  its  pores  a  certain  quantity 
of  any  gas  with  which  it  may  be  placed  in  con- 
tact. The  quantity  absorbed  of  the  different 
gases  by  an  equal  bulk  of  charcoal  is  almost 
exactly  in  the  ratio  of  their  solubility  in  water. 
Thus  De  Saussure  found  that  freshly-burnt 
wood  charcoal  absorbed  different  gases  in  the 
following  proportions,  the  bulk  of  the  char- 
coal being  taken  as — 


Ammonia 
Hydrochloric  acid 
Sulphurous  anhydride 
Sulphuretted  hydrogen 
Nitrous  oxide    , 
Carbonic  anhydride 
defiant  gas 
Carbonic  oxide 
Oxygen 

Nitrogen  .        ... 
Marsh  gas 
Hydrogen 


90 

85 

63 

65 

40 

35 

35 
0  4 
02 
7  5 
5  0 
17 


The  more  compact  the  charcoal,  the  greater 
is  its  absorbent  i)ower.  Thus  Dr.  Stenhouse 
found,  that  taking  '5  grammes  of  wood,  peat, 
and  animal  charcoal,  the  number  of  centi- 
metres of  the  different  gases  absorbed  was  as 
follows : — 


Gm  used. 

Ammonia  .  98  5 

Hydrochloric  acid  45  0 

Sulphuretted  hydrogen  30  0 

Sulphurousi  anhydride  3'i'5 

Carbonic  anhydride  .  14*0 

Oxygen      ...  08 


W«v>d         Peat        Animal 
Chnrcoal.  CharcuaL  CharcuaL 


960 
60  0 
2^-5 
27-5 
10  0 
0  6 


43-5 


5  0 
0  5 


After  exposure  for  some  little  time  charcoal 
becomes  absolutely  inert,  hence  the  necessity 
of  having  it  freshly  prepared.  Charcoal  will 
abstract  lime  and  certain  saline  matters  from 
syrups  and  other  aqueous  solutions,  especially 
organic  ones,  at  the  same  time  that  it  de- 
colourises them.  Frcshly-bumt  charcoal  re- 
stores tainted  meat  and  purifies  putrid  water. 
Dr.  Garrod  has  proposed  purified  anim.il 
charcoal  as  a  general  antidote  in  cases  of 
poisoning;  but  Taylor,  Pereira,  and  others 
find  that  though  it  is  capable  of  acting  me- 
chanically, and  of  thereby  impeding  the  action 
of  poisons,  it  yet  possesses  no  special  antidotal 
I)Ower.  Charcoal  has  been  proposed  and  used 
for  filtering  sewer  air.  The  ga.«»cs  are  passed 
through  a  charcoal-tray,  and  enter  the  air  free 
from  odour  and  danger.  The  results  of  the 
experiments  of  Dr.  Stenhouse,  Dr.  Letheby, 
and  Mr.  Hayward  on  this  point  were  most 
satisfactory,  and  clearly  showed  the  value  of 
this  filtration.  Vapour  extricated  during  the 
combustion  of  charcoal  operates  fatally  wlicn 
breathed,  in  consequence  of  the  carbonic  acid 
and  the  carbonic  oxide  contained  in  it.  Low 
or  imperfect  combustion  is  more  favourable 
to  the  production  of  carbonic  oxide  than  when 
the  charcoal  is  vividly  consumed. 

Ciiarcoal  vapour  may  be  regarded  as  a  mix- 
ture of  carbonic  acid,  carbonic  oxide,  aqueous 
vapour,  and  air  partially  deodorised,  and  at 
a  low  temperature  we  get  associated  with  it 
a  small  quantity  of  carburetted  hydrogen. 
Cases  of  poisoning  by  charcoal  vapour  fre- 
quently occur,  especially  in  France,  where 
the  use  of  charcoal  is  more  general ;  in  fact, 
on  tlio  Continent  it  may  be  said  to  be  a 
favourite  mode  of  committing  suicide. 

Dr.  Eatwell,  in  his  re]>ort  on  Indian  opium, 
mentions  powdered  charcoal  as  being  fre- 
quently found  as  an  adulterant  of  o]num  ; 
this  can  be  i-eadily  detected  by  breaking  uj) 
the  drug  in  cold  water.    Sec  Opidm. 

Charcoal-Filters— 5fe  Filters. 

Charlook  (Shiapis  arrensis) — The  seeds 
of  charlock  closely  resemble  those  of  black 
mustard.  A  microscopical  examination,  how- 
ever, shows  sufficient  difference  in  the  minute 
structure  to  enable  them  to  be  identified.  The 
cells  of  the  outer  mucilaginous  coat  are  smaller 
and  more  delicate  th.in  those  of  white  mus- 
tard. "  They  are,  however,  perforated  like 
them,  but  in  addition  they  each  seem  to  be 
made  up  of  numerous  angular,  very  delicate, 
and  minute  cells ;  these  are  very  characteris- 
tic of  the  seeds  of  charlock.*'  —  (IIarsall.) 
The  seeds  of  charlock  are  used  as  an  adulter- 
ant of  mustard. 


Cheese— Cheese  is  an  article  of  diet  made 
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from  the  milk  of  the  cow,  and  aometimes  from 
that  of  the  aheep.  The  yarietiea  of  cheese  met 
with  in  commerce  are  numerous,  and  differ 
greatly  in  qoality — f.^.,  Cheddar,  Cheshire, 
Crejkm,  Dutch,  Gloucester,  Green  or  Sage, 
Derbyshire,  Gruydre,  Neufch&tel,  Parmesan, 
Stilton,  Roquefort,  Suffolk,  York,  Wiltshire, 
Snias,  Slipcoat  or  Soft,  Westphalian,  and 
othenk 

Tardieu  divides  cheeses  into  three  classes, 

TIJL  — 

1.  Kecent  nnsalted  cheeses,  commonly  called 


frontages  Mous,  having  no  other  properties 
than  those  of  cream  or  cascine. 

2.  Becent  salted  cheeses,  haying  the  same 
properties  as  the  preceding,  but  easier  of  diges- 
tion on  account  of  the  salt. 

3.  Fermented  and  alkaline  cheeses.  These 
comprise  all  the  old  cheeses  which  have  under- 
gone a  kind  of  putrefaction,  in  vtrhich  ammonia- 
cal  salts  have  been  developed,  fatty  acids,  and 
a  peculiar  acrid  oiL 

The  chemical  composition  of  cheese  may  be 
gathered  from  the  following  table  : — 


Nitro- 

genous 

Fatty 

Saline. 

Water. 

H    O    h.    i> 

Authority. 

Matter. 

Mutter. 
Per  cent. 

*    1 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Roquefort      .... 

26-52 

3014 

507 

34-55 

3-72 

Paten. 

Gruvfere 

31-5 

24-00 

3-00 

4000 

1-5 

f 

Duteh    .... 

29-43 

27-54 

•  •  • 

.36  10 

6-93 

f  f 

XeufchMel  (fresh) 

8-00 

40-71 

0-51 

36-58 

15-80 

»» 

„          (matured)  . 

13  03 

41-91 

3-63 

34-47 

6-96 

>» 

Camembert    . 

1890 

2105 

4-71 

51-94 

4-40 

}) 

■  Brie       .... 

18-48 

25-73 

6-61 

45-25 

4-93 

«} 

>  Chester 

25-99 

26-34 

416 

35-92 

7-59 

>t 

*  Parmesan 

44-08 

15-95 

5-72 

27-56 

0-69 

T> 

Cheddar 

28-40 

31-10 

4-5 

36-00 

Lethebt. 

Skim  cheese  . 

44-80 

6-30 

4-9 

44  00 

... 

t) 

Cheese  . 

33-50 

24-30 

5-4 

36-80 

« •  • 

Pabkes. 

Great  light  has  been  thrown  upon  the  che- 
mistry d  cheese,  and  the  change  which  it 
uadergoM  under  the  influence  of  "mould," 
by  the  researches  of  BL  Ch.  Blondeau  (Annales 
de  Chimie  et  de  Physique,  4^*nM  Ser.  t.   i. 
1SG4)  on   the   celebrated   Roquefort   cheese 
{JTonag€  de  Roquefort).    A  portion  of  a  tjrpi- 
csl  cheese  was  taken  by  this  observer  and 
divided  into  four  parts,  the  first  of  which  was 
at  once  submitted  to  analysis ;  the  three  others 
were  replaced  in  the  cellars,  and  analysed 
after  one  month,  two  months,  and  a  year's 
reipective  sojourn. 

No.  1.  The  fresh  or  new  Roquefort  had  the 
following  oomposi  felon : — 

Caseine 85  43 

Fat  ......        .  1-86 

Lactic  acid 0*88 

Water 1184 

10000 

No.  2.  The  piece  which  had  remained  in 
the  cellars  a  month  had  all  the  appearance  of 
a  Ikitj  body ;  its  odour  had  changed,  and  its 
taste  was  sweet  and  agreeable.  The  analysis 
ibows  that  a  large  portion  of  the  caseine  had 
undergone  fatty  change. 

Caseine 6133 

Fat 1612 

Chloride  of  sodium  4*40 

Water 1815 

lOOifO 


No.  3.  The  piece  which  had  remained  in 
the  cellar  two  months  was  exactly  in  the  con- 
dition most  prized.  Analysis  showed  that 
there  was  a  still  further  change  of  caseine  into 
fat,  and  also  that  small  portions  of  butyrio 

acid  were  formed. 

Caseine 43^ 

Pat    5 Margarine    .                18 -30)  _  ^.y.^ 

^^^    joieine                           14  Ou}  -  ^^^ 

Butyric  acid 0  67 

Chloride  of  sodium  4*45 

Water W'SO 


100-00 


No.  4.  The  fourth  portion  was  kept  a  year. 
By  the  end  of  that  time  it  had  acquired  a 
brown  colour,  a  strong  odour,  and  a  pungent 
taste.  Analysis  showed  some  further  fatty 
changes  of  the  caseine,  and  also  that  a  great 
portion  of  the  oleiue  had  disappeared,  and  in 
its  place  were  found  various  products  resulting 
from  its  oxidation,  hence  it  is  probable  that 
the  rancidity  of  butter  also  is  due  principally 
to  the  formation  of  oxidation  products  derived 

from  the  oloine. 
Caseine 
Margarine 
Oleiue 

Butyrate  of  ammonia 
Caproate  of  ammonia 
Caprylate  of  ammonia 
Caprate  of  ammonia 
Chloride  of  sodium 
Water 


40  28 
10  85 
1.48 
6-62 
7  31 
4-18 
4-21 
4  45 
15^2 


/ 
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All  these  changes  are  produced  by  the 
agency  of  minute  mycoderms.  It  may  be 
supposed  that  as  they  require,  for  the  purposes 
of  life,  ammonia,  water,  and  carbon,  they 
borrow  these  different  principles  from  the 
caseine,  which  thus  losing  a  portion  of  its 
elements,  forms  a  fatty  matter. 

Cheese  is  a  highly  nourishing  article  of  diet, 
and  in  conjunction  with  bread  often  forms  the 
staple  food  of  the  labourer.  Some  cheeses  are 
extremely  easy  of  digestion,  but  the  poorer 
and  closer  kinds  are  the  reverse. 

Cheese  is  subject  to  the  attacks  of  a  fly 
(PiophUa  casei)^  the  larvae  of  which  are  the 
well-known  small  maggots  or  jumpers. 

It  is  also  liable  to  mould.  The  blue  is  gen- 
erally the  Aipergillua  glaucua^  the  red  the 
Sporendonema  casei.  A  peculiar  kind  of  de- 
cayed cheese  has  been  said  to  cause  symptoms 
of  poisoning. 

Adulterations. — Cheese  may  be  said  not  to 
bo  commonly  or  seriously  adulterated.  It  is 
certainly  generally  coloured  with  annatto, 
carrots,  saffron,  &o. ;  but  the  colouring,  unless 
excessive,  or  unless  injurious  ingredients  are 
used,  cannot  be  called  an  adulteration.  Pota- 
toes and  starch  have  been  detected  in  cheese, 
more  especially  on  the  Continent ;  and  indeed 
in  Thiiringen  (Saxony)  there  is  a  species 
of  cheese  manufactured,  almost  entirely 
made  of  potatoes.  A  wash  or  preparation 
containing  arsenic  has  been  used  to  the  rind 
of  cheese,  as  a  preservative  against  the  attacks 
of  the  fly.  This  practice  does  not  prevail  in 
England,  and  it  is  certainly  most  dangerous. 
In  the  process  of  manufacture  some  cheeses 
owe  their  flavour  to  the  practice  of  infusing 
certain  leaves — e,g.t  sage,  parsley,  &c. — in  the 
cheese  itself  ;  hence  fragments  of  leaves  may 
be  detected  in  certain  kinds.  The  famous 
fromage  de  Brie  of  France  is  said  to  owe  its 
peculiar  flavour  to  its  admixture  with  urine 
— a  disgusting  suggestion,  almost  incredible. 

Detection  of  Adulterations, — If  arsenical  pre- 
parations to  the  rind  are  suspected,  the  same 
process  may  be  employed  for  its  detection  as 
is  described  under  Arsenic. 

If  it  is  required  to  know  the  exact  amount 
of  caseine,  fat,  salt,  ash,  and  water,  the  analy- 
sis should  be  conducted  on  the  same  principles 
as  described  under  Milk-Analysis  ;  that  is, 
the  amount  of  water  should  be  estimated  by 
evaporating  a  known  weight  in  a  porcelain  or 
platinum  dish,  the  fat  by  extraction  with 
ether,  the  ash  by  burning  down  a  known 
quantity,  and  the  remainder  calculated  as 
caseine.  The  salt  may  be  estimated  by  the 
volumetric  solution  of  nitrate  of  silver  {see 
Wateb-Analtbis)  and  chromate  of  potash 
(every  100  parts  of  salt  containing  60*68  of 
chlorine).     An  ash  as  high  as  7  per  cent. 


is  no  proof  of  mineral  adulteration,  so  that 
in  this  instance  the  analyst  must  be  very 
careful  not  to  draw  conclusions  until  the  ash 
has  been  qualitatively  examined  for  lead  by 
sulphuretted  hydrogen,  and  for  other  mineral 
matters  evidently  of  foreign  origin,  always 
remembering  that  the  ash  of  genuine  cheese 
consists  of  very  little  else  but  salt  and  phos- 
phate of  lime. 

The  microscope  is  of  no  very  great  utility  in 
detecting  foreign  substances  in  cheese.  Starch, 
however,  may  be  seen  in  very  soft  cheeses. 
It  will  be  found  convenient  to  freeze  a  portion, 
and  then  cut  a  very  fine  section.  In  such  a 
case  the  polariscope  may  also  be  used,  and 
tests,  such  as  iodine,  &c.,  may  be  applied  to  a 
minute  fragment  in  the  field. 

Cherry — ^The  fruit  of  different  species  of 
the  genus  Cerasus.  They  are  regarded  as 
wholesome,  cooling,  laxative,  nutritive,  and 
antiscorbutic ;  but,  like  plums,  they  require 
to  be  eaten  in  moderation.  Inflammation  of 
the  alimentary  canal  has  been  occasioned  by 
swallowing  the  stones.  The  following  is  the 
composition  of  cherries  as  given  by  Fresenius  :— 

Compotition  of  Cherries  (Frebbniub). 


Sweet  liKhtV«r7lUiht  Bvwt 

red  Heart. 

UMTt. 

BlJMk. 

Soluble  Matter-^ 

Sugar  .... 

13110 

8-568 

10-700 

Free  acid  (reduced  to 

equivalent  in  malic 

acid) 

0-351 

0-901 

0  560 

AlbaminouB  substances 

(0-003) 
2 -286  J 

3  529 

1-010 
0-670 

Pcctose  substances 

Ash      .... 

0-600 

0835 

0-60,) 

Iruduhle  Matter— 

Seeds  .... 

6-4S0 

S-244 

6-700 

Skins  .... 

0-450 

0  464 

0-366 

Pectose 

l-4oO 

0-101 

0-664 

[Ash    from    insoluble 

matter  included   in 

weights  given] 

[0-090] 

[0-070] 
81-908 

[0-078] 

Water 

73  370 

79-700 

Cherry-Xiaurel  "Water— An  infusion  of 
the  leaves  of  the  Cerasus  Lauro-cerasus.  Very 
common  in  England,  and  often  confounded 
with  the  true  laurel  or  sweetbay,  which  has 
no  deleterious  properties.  The  effects  of 
cherry-laurel  water  are  similar  to  those  pro- 
duced by  hydrocyanic  acid. 

It  is  used  for  the  adulteration  of  GlX, 
which  see, 

Chestnutfl —Ground  chestnuts,  both  the 
horse-chestnut  (^scidus  Hippocastanum)  and 
the  edible  chestnut,  have  been  used  as  adulter- 
ants in  chicory,  coffee,  &c  See  fig.  18  (after 
Atcherley). 

Chicory— Prepared  from  the  root  of  Ci- 
chorium  Intyhus^  a  plant  of  the  natural  order 
Composita, 

It  is  prepared  by  slicing  the  root,  roasting 


Rg.  11. 
u  tddiiion  to  coITm,  uid  u  SD  tdnltentioD 
•(  IhM  aiticlc  In  lomB  p»rtj  of  the  world  it 
B  (Md  u  1  berenge  done,  e)p«iall]r  in  Flan- 
den.  The  trtth  root  u  medidnBl,  eoting  u 
■  took  uid  flight  miKrieiit.  The  routed 
ud  groDDd  ittiela  vonld  ipp«>r  to  paueu 
Kunlf  tnj  decided  propertiei  whatevsr. 

Slrvdurt  o/the  Boot.— The  itrurtnre  of  the 
nni  ii  of  importune*,  in  order  to  deteol  ita 
■dmiitnre  in  coffee.  The  chief  part  of  the 
mit  ii  mada  of  cell*,  roondvd  or  flattened.    A 


uid  biwiohing  Uticiferoue  duoti,  which  in  the 
freah  root  ceiTf  a  milky  sep  (fig.  19). 

The  chemictJ  compoutiun  of  obicoir  ii  u 
follow*  (LetheBI)  :- 


CelleloK,  inuUne.  uul  >oodj  n»tt 


nnfllu  RoatlrdSoM  (Leihibi). 


lOuO     100  0 
The  UBh  of  theie  had  the  following  c 


Sulphate  or  {Hi^a*^ 


The  aduliemtiona  of  chicory  are  m 
The  foUowiDg  have  been  either  tonnd  or 
Buipeotcd:  Venetian  red,  reddlo,  red  cluj, 
roaated  acomi,  beans,  carrota,  damaged  dog- 
biicuita,  damaged  bread,  damaged  wheat, 
hone  -  cheatDUta,  mniigel  -  wnriel,  pannipa, 
peoa,  tje.  and  augar ;  coffee  flighta  (the  haaki 
ot  coffee),  cofEna  (roaated  luiiinei),  Hamburg 
powder  (roaated  peaa  coloured  with  reddle), 
and  the  marc  uf  coffee  ;  bark  from  tauyarda, 
logwood-duit,  mahagany-duat,  ke.,  ka. 

Delection  n/  AduUerationi. — A  familiarity 
with  the  microacopical  atructure  of  chicoi?  ia 
aoon  obtained,  and  then  any  admiitnre  with 
foreign  aubatance  may  be  with  comparative 
eaae  detected.  Bcaidea  the  microacope,  the 
following  teata  may  be  employed  :  — 

Chieoty   thrown   into  water  rapiiUy  aink* 


colou 


.  the   liq 


reddial 


cold  decoction  teated  with  litmua  or  aolution 
of  iodine  girc*  a  browo  colour.  There  ia  do 
itarch  in  chicory,  ao  if  it  producea  a  blue  or 
bUek  colour,  it  indicate*  the  preaeDce  of 
routed  pens,  bcana,  rye.  E:c.  It  ihould  not 
torn  black  on  the  addition  of  pcrchloride  or 
peraolpbate  of  iron ;  if  it  does,  it  ahowi  an 
admi;iture  of  a  vegetable  (uUtauoe  contain- 
ing tannin,  inch  aa  acoma. 


A  ireigbed  qnantitj'  slioaM  be  burnt  in  4 
lilntinum  diib,  anit  tho  Bgh  cvefullj  ex- 
nmined.  It  ihould  not  exceed  S  per  cent., 
and  bo  or  ft  gio;  colour,  not  red.    Su  Coffse. 

Cluldb«d— 5ff  Pdekpeilal  Diseases. 

ObUdren,  Employmmtcf— 5kBbice- 
Fields;  Tbades,  Injurious,  kc. 

OUldren,   Mortality  ot—Sie   Infant 

MOBIiLITI. 

ObilliOB— UteJ  far  the  idulteration  of 
pepper  and  rlnegar.  Hee  Capjicuu,  Peppeh, 
kc. 

CUnuwya  —  Chinrnc]'!  were  not  intro- 
duced into  England  nntil  the  reign  of  Qneen 
Elizabeth.  The;  were  Grit  used  in  the  better- 
olau  Dunaioni  and  in  towni,  but  were  a  long 
time  befure  thej  were  adopted  in  countrj 
placet  1  fur  eiamiile,  thej  were  eert»inlj  not 
introduced  iuto  the  farmbousei  of  Cheihire 
until  tho  middle  of  the  UTenteetith  century. 
The  chimney  !■  nut  alone  a  mere  tube  to  con-  i 
rej  away  the  product!  of  combustion,  but  also  | 
a  Tentilator.  The  principle  hj  vhioh  a  chim-  i 
ney  eierti  a  draught  ia  a>  follow* :  The  j 
ohimnc;  ii  a  tube  containing  a  column  of  air  ;  ! 
if  the  room  and  the  cbimnof  be  at  the  >ame 
temperature,  the  chimney  column  of  air  ia 
exftctly  balanced  hj  a  column  of  air  without 
the  chimney  ;  but  if,  oi  ia  usually  the  case, 
the  room  ia  warmer  than  the  outaide  air,  the 
warm  air,  being  lighter,  floali  up  the  chim- 
ney, creating  a  alight  but  continual  current. 
Uafircbelitin  the  grate,  it  warms  the  whole 
column  of  air,  which  oipands,  is  rendered 
lighter,  and  therefore  ascecdi,  its  place  being 
continually  taken  by  the  colder  and  heavier 
air.  Therefore  wben  a  fire  is  burned  it  must 
be  supplied  copiously  with  sir.  If  it  obtains 
an  insuBicient  quantity  from  tho  room,  by  i 
reaaoD  of  the  excellent  worlmianibip  of  the  I 
dooR  and  windowi.  or  from  want  of  due  reu-  I 
tilation,  it  will  obtain  the  air  from  above  ;  in 
other  words,  a  down  current,  caFrying  with  it 
the  smoke,  will  be  established,  and  tliii  ia  one 
of  the  principal  causes  of  smoky  chimneys, 
another  of  them  being  insufficient  contraction 
of  tbe  throat  of  tho  ebimncy.  By  contracting 
the  chimney -throat,  and  by  cloaing  partinllj 
the  open  apace  in  front  of  a  Gro,  almost  any 
amount  of  draught  may  be  obtained,  the  rea- 
son being  that  the  immense  volume  of  air 
continually  drawn  up  tho  ebimney  is  thua  all 
mode  to  pass  through  the  fire  instead  of  over 
it,  aa  ^,  of  tbe  ait  does  in  open  fireyhices. 
Another  cause  of  smoky  chimneys  ii  the  flues 
beinft  too  straight  or  too  large,  the  consequence 
being  that  every  gust  of  wind  blows  the  smoke 
into  the  room  ;  the  more  tortuoui  a  flue,  the 
less  the  risk  of  smoke. 
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The  best  general  cure  for  smoky  chimneja, 
according  to  Mr.  Easaio,  is  a  peculiar  cone  of 
t«rTs-cotta  fixed  to  the  top  of  the  chimney. 
Thia  cone  contracts  considerably  tho  top  of  the 
flue,  ia  not  unsightly,  and  tbe  wind  blowing 
against  its  eitemal  alojie,  quickly  extracts  the 
smoke.  Theae  cones  are  also  provided  with 
partitions  of  terra-cotla,  so  as  to  )>c  isolated 
from  each  other.  The  cone  tailing,  be  uses  an 
iron  injector,  which  is  a  circular  apparatus  of 
iron  fixed  to  the  top  of  tbe  chimney.  It  ii 
provided  with   a  aeries  of  outside   mouths, 

tubes,  at  tho  foot  of  which,  when  well  com- 
pressed, it  ia  caught  by  an  angular  valve, 
which  compels  it  to  escape  with  great  force 
into  the  amcke-flue,  and  thence  into  the  at- 
mosphere.   Ste  Smoke. 

Chimney  ■  Bw«apera  (Swoepa)— The 
general  hygienio  condition  of  aweepa  baa 
always  ranked  low.  They  were  formerly 
employed  as  uightmen,  and  their  usual  aleep- 
ing-place  was  a  heap  of  soot.  Naturally  of  a 
low  claaa,  of  dirty  habile,  following  a  Blthy 
and  duaty  occupation,  there  cannot  be  a  doubt 
that  their  general  health  was  not  good,  and 
that  their  lives  were  short,  eipecially  when 
most  of  them  had  in  extreme  youth  to  aerre 
an  apprenticeship  of  ill-uaage.  and  were  farced 
to  climb  the  narrow  fiuea  before  their  limbs 
were  developed.  We  have  no  atatiaUcs  of  the 
mean  duration  of  sweeps'  lives  at  the  proent 
day,  nor  has  their  present  liygjenie  oondition 
been  investigated  on  a  large  scale.     That  they 

general  idea,  which  at  preaeut  is  n«tber 
proved  nor  disprored.  Dr.  Walshe  itatei 
that  in  649  cases  wi  cancer  three  were  sweep*; 
in  other  vnrda,  4','>  par  1000  cases.  Whether 
this  is  a  large  number  or  not,  can  only  be 
known  by  a  return  of  the  number  of  sweeps 
living  in  the  places  from  whence  the  MS  caiea 

CUneaa  Botaaloal  Fowdar— Used  for 

tho  purpose  of  adulterating  ten.  It  consist* 
of  catechn  and  wbeat-Sour.  The  directions 
for  ita  use  are  as  follows :  Take  half  a  tea- 
BiiDonfu!  of  tho  powder  to  two  teaspoonfnls  of 
(eo,  and  it  will  produce  (so  run  the  directions 
for  ita  use)  a  strengtb  equal  to  four  teaspoon- 
fuls  of  tea.  This  powder  ia  very  astringent, 
and  therefore  its  frequent  use  is  highly  objec- 
tionable,    fke  Tea, 

Chloraliim— This  substance,  which  is  an 
impure  aqueous  solution  of  chloride  of  alu- 
minum, sp.  gr.  1-15,  was  introduced  in  18T0 
by  Professor  Gamgce  aa  an  antiseptic  and 
disinfectant,  tor  which  purpose  tho  article 
■huuld  be  diluted  with  four  times  its  bulk  of 
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ter.     This  is  a  powerful  disinfectant,  and 
the  adrantagea  of  being  non-poison- 
oua,  iDodorons,  and  very  cheap.    Chloralum 
is  thought  by  Professor  Gamgee  to  be  a  much 
more  aseful  antiseptic  and  disinfectant  than 
carbolic  acid,  for  it  was  found  in  experiments 
made  bv  Professor  Haughton  that  it  destroys 
offensively    odorous   matter   and    secretions 
which  are  simply  masked  by  carbolic  acid. 
**  For  removing  fcetor  and  eflfluvia,"  says  Pro- 
fessor Wanklyn,  "  it  is  better  and  more  avail- 
able than  any  agent  with  which   I  am  ac- 
quainted.**   In  this  respect  it  is  incomparably 
taperior  to  chloride  of  lime.    Dr.  Dougall 
found  that  it  arrests  putrefactive  change,  and 
preTenta  the  appearance  of  animalculse  to  a 
greater  extent  than  any  of  the  commonly 
employed  disinfectants.     It  is  not  volatile, 
hence  it  cannot  be  regarded  as  an  aerial  disin- 
fectant ;  but  it  is  useful  in  washing  infected 
clothing,  or  as  a  scouring  material  for  cleans- 
iag  rooms.     It  may  be  used  with  advantage 
ss  a  dressing  for  surgical  wounds,  but  as  a 
deodorant  for  sewage,  it  is  certainly  in  no  way 
taperior  to  chloride  of  lime  and  other  old 
disinfectants.      Experiments  carried  out  in 
the  laboratory  at  Dresden  were  not,  indeed. 
Toy  favourable  to  this  new  agent,  for,  accord- 
ing to  Dr.  Eulenberg,  the  following  was  the 
result  of  the  investigations  : — 


Chloride  of  lime  disinfects 

Qateklime 

Alom 

9alphate  of  iron 

Chloralum 


»» 


I* 


*i 


PBTOWlt.  of 

Patrafying  MatUn. 
1000 
84-6 
80  4 
76  7 
740 


— (Vlerteljahnwchrift,  j.  Ger.  Med.  u.  Off. 
Ssn.,  nouv.  serie,  t.  xx.  No.  2.) 

It  thus  appears  to  be  rather  inferior  to 
nlphate  of  iron,  but  notwithstanding  this, 
the  substance  has  qualities  of  a  very  useful 
BAture,  and  equals  the  other  disinfectants 
aimed,  providing  a  proportionately  larger 
qasntity  is  used. 

The  Board  of  Trade  requires  all  British 
ihips  to  be  furnished  with  a  supply  of  chlo- 
nlom  for  disinfecting  purposes,  in  case  a  dis- 
infectant should  be  needed. 

CUoriiie — Chlorine  Is  an  elementary  sub- 
itsnee  discovered  by  Scheele  in  1774.  It  was 
at  first  supposed  to  be  a  compound,  but  was 
prored  by  Sir  H.  Davy  to  be  a  simple  substance, 
u  Gay-Lussac  and  Thenanl  had  suggested. 

Properties^  d:c.  —  Chlorine  is  a  gas  of  a 
oeenish-yellow  colour ;  its  relative  weight  is 
33*5,  and  its  observed  specific  gravity  2 '47. 
It  u  soluble  in  about  half  its  bulk  of  cold 
vster,  but  is  much  less  soluble  when  collected 
over  warm  water.  It  is  heavier  than  air, 
100  e.c  weighing  between  77  and  78  grains  at 
^^  F.  and  30  inches  bar.  pressure.     It  may 


be  condensed  into  a  yellow  limpid  liquid  by 
a  pressure  of  4  atmospheres  at  CO**  F.,  and  it 
forms  a  definite  hydrate  with  water. 

Copper,  arsenic,  antimony,  and  phosphorus 
combine  so  energetically  with  chlorine,  that 
when  introduced  in  a  finely-divided  state  into 
the  gas  they  take  fire  spontaneously. 

Chlorine  has  a  great  affinity  for  hydrogen, 
combining  with  it  and  forming  hydrochloric 
acid ;  it  is  in  this  way  that  it  acts  on  organic 
substances,  and  transforms  bodies  of  an  un- 
defined nature  into  moro  or  less  definite  com- 
pounds. 

Preparation. — It  may  be  made  in  many 
ways.  In  bleaching-works  it  is  produced  on  an 
enormous  scale  by  the  action  of  hydrochloric 
acid  on  oxide  of  manganese.  A  very  constant, 
regular  supply  of  chlorine  is  evolved  by 
dropping  a  crystal  of  chlorate  of  potash  from 
time  to  time  into  muriatic  acid  ;  and  a  third 
economical  way  is  the  addition  of  some  acid  to 
chloride  of  lime  (the  same  purpose  may  also 
be  effected  by  1.^  parts  of  alum-cake  mixed  with 
1  of  chloride  of  lime).  For  disinfecting  pur- 
poses, chlorine  may  be  obtained  by  taking  two 
tablespoonfuls  of  common  salt,  two  teaspoon- 
fuls  of  red -lead,  half  a  wine-glassful  of 
sulphuric  acid,  and  a  quart  of  water ;  mix 
the  lead  and  salt  with  the  water,  stir  well, 
and  add  the  sulphuric  acid  gradually.  Chlorine 
is  evolved,  and  is  absorbed  by  the  water,  from 
which  it  is  slowly  driven  out.  It  may  be  kept 
in  a  jar  or  stoppered  bottle,  left  open  as  occa- 
sion may  require. 

Uses,  tSrc. — As  obtained  by  any  or  all  of 
these  methods,  chlorine  is  one  of  the  most 
powerful  deodorants  and  disinfectants  known. 
It  is  destructive  to  all  animal  matter,  and 
fatal  when  breathed  by  living  beings  in  a  con- 
centrated form.  The  foulest  smells  cannot 
exist  long  in  an  atmosphere  containing  free 
chlorine,  so  that  it  is  an  excellent  disinfectant 
for  urinals  and  similar  places,  as  a  very  small 
quantity  continuously  given  off  keeps  them 
free  from  objectionable  odour.  As  a  gaseous 
disinfectant  it  is  perhaps  the  best  we  possess, 
and  is  invaluable  for  the  purpose  of  fumigat- 
ing a  room  after  infectious  disease ;  but  its 
destructive  and  bleaching  powers  on  the  paper, 
coloured  cloth,  &o.,  must  be  remembered,  and 
the  precautions  taken  described  under  Disin- 
fection, &c. 

Chlorine,  when .  continuously  breathed  by 
healthy  people,  acts  as  an  irritant  to  the  lungs 
— its  frequent  use,  indeed,  in  the  Paris  hos])itals 
is  said  to  have  caused  phthisis;  it  is  not, 
therefore,  adapted  as  a  disinfectant  for  ordi- 
nary household  purposes.  See  Disinfectants, 
Disinfection,  &c. 

Chooolato— 5ce  Cocoa. 
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Cholera,  Aalatio— ^{<eory.— The  first 
description  of  cholera  is  given  by  Garcia  del 
Huerto,  a  physician  of  Goa,  about  1560.  It 
appeared  in  India  in  1774,  and  succeeding 
years,  and  finally  established  its  home  in  the 
Sunderbunds  of  Bengal,  from  whence  it  has 
issued  at  different  times,  and  has  appeared  in 
almost  every  inhabited  country  on  the  globe. 
It  prevailed  in  Russia  in  1830,  and  has  so 
frequently  infected  Eastern  Europe,  that,  ac- 
cording to  Dr.  Pelikan,  it  is  now  endemic  or 
naturalised  there.  It  appears  to  have  first 
been  carried  into  Germany  in  1829  and  1830, 
slaying  more  than  900,000  persons  in  the  year. 
In  France,  successive  and  fatal  epidemics 
appeared  in  1831, 1849,  and  1854.  In  England 
and  Wales,  in  1848-49,  no  less  than  53,293  per- 
sons died  of  cholera ;  and  in  1854,  20,097.  In 
the  recent  outbreak  of  cholera  in  Europe,  it 
appears  to  have  come  westwards  from  Russia, 
where  it  had  lurked  from  at  least  1866 ;  and  it 
appeared  in  1871, 1872,  and  1873  at  the  ports 
in  the  Baltic.  Previous  to  this,  however,  it 
had  attacked  (18C9)  Victoria  Nyanza,  and  in 
1870  spread  with  great  virulence  in  Africa.  In 
1873  it  was  in  Italy,  Hungary,  Germany, 
Holland,  and  even  made  its  way  to  the  United 
States.  In  the  same  year  there  were  several 
importations  into  the  English  ports ;  but 
owing  to  the  exertions  of  the  sanitaty  autho- 
rities (notably  in  one  case  at  the  Port  of 
London),  and  probably  to  other  favourable 
climacteric  conditions,  the  disease  did  not 
spread ;  and  now  (1875)  we  may  be  said  for 
the  present  to  be  cholera  free.  The  following 
is  the  modem  chronology  of  the  disease  to  1871: 

Cholera  appeared  in  Sunderland  on  the  26th 
of  October  1831. 

It  was  first  observed  at  Edinburgh,  6th 
Feb.  1832.  At  Rotherhithe,  Limehouse,  and 
London,  13th  Feb. ;  in  Dublin,  13th  March. 

In  the  same  year  cholera  attacked  the 
Continent,  and  between  March  and  August 
18,000  people  died  of  the  disease  in  Paris. 

Cholera  epidemic  in  Rome,  the  two  Sicilies, 
Geneva,  Berlin,  kc,  July  and  August  1837. 

Another  visitation  of  cholera  in  England 
took  place  in  1849.  The  number  of  deaths  in 
London  for  the  week  ending  15th  September 
was  3183 ;  the  ordinary  average  1008 ;  and  the 
number  of  deaths  by  cholera  from  17th  June 
to  2d  October  in  London  alone  13,161.  The 
mortality  lessened,  and  the  distemper  disap- 
peared about  13th  October  1849. 

Newcastle-upon-Tyne,  Hexham,  Tynemouth, 
and  other  northern  towns,  suffered  much  from 
cholera,  September  1853. 

It  raged  in  Italy  and  Sicily,  1854.  Above 
10,000  are  said  to  have  died  at  Naples.  It 
was  also  very  fatal  to  the  allied  troops  at 
Yama,  autumn,  1854. 


Cholera  was  very  severe  for  a  short  time  in 
the  southern  parts  of  London,  and  in  Soho 
and  St.  Jameses,  Westminster,  August  and 
September  1854. 

Raged  in  Alexandria,  June  ;  abated,  July, 
1865. 

Prevailed  in  Ancona  (813  deaths),  August ; 
subsided,  September,  1865. 

Very  severe  in  Constantinople  (nearly  50.  COO 
deaths),  August ;  subsided  after  the  great  fii*e, 
6th  September  1865. 

Cases  at  Marseilles,  Toulon,  and  Southamp- 
ton, end  of  September  1865. 

Cholera  prevalent  at  Marseilles,  Paris,  Mad- 
rid, and  Naples,  July  to  October  1865. 

An  international  meeting  at  Constantinople 
to  consider  preventive  measures,  proposed 
October  1865,  met  18th  February  1866.  At 
the  last  sitting,  the  conclusions  adopted  were, 
that  cholera  may  be  propagated,  and  from 
great  distances ;  and  a  number  of  preventive 
measures  were  recommended,  26th  September 
1866. 

Cholera  appeared  at  Bristol,  24th  April ;  at 
Liverpool,  13th  May  ;  at  Northampton,  July 
1866. 

Cholera  severe  in  the  east  of  London ;  346 
deaths  in  week  ending  2l8t  July  1866. 

House  -  to  -  house  visitation  ;  MetropoUtan 
Relief  Association  formed ;  large  subscriptions 
received  (Queen^s,  '£500),  July  and  August 
1866. 

Cholera  subsided,  September  1866. 

Very  severe  at  Naples,  September  1866. 

Cholera  Relief  Committee  closed,  31st  Oc- 
tober 1866. 

Cholera  declared  to  be  extinct  in  London, 
1st  December  1806. 

Cholera  in  Rome,  Naples,  and  Sicily,  Au- 
gust to  September ;  in  Switzerland,  October, 
1867. 

Alarm  of  approaching  cholera,  July ;  said 
to  be  severe  in  Konigsberg,  in  Prussia,  August, 
1871. 

The  Nature  of  C%o/era.— Cholera  is  an  in- 
fectious disease,  the  principal  contagion  resid- 
ing in  the  excreta.  It  has  a  period  of  incu- 
bation, of  accession,  and  decline. 

The  period  of  incubation  is  generally  consi- 
dered to  average  from  three  days  to  a  week, 
but  it  has  sometimes  been  much  longer,  even 
as  much  as  twelve  and  fourteen  days. 

The  accession  is  sometimes  with  a  lightning- 
like  rapidity,  but  in  a  great  many  cases  a 
painless  diarrhoea  sets  in  for  some  days  previ- 
ously (varying  from  twelve  hours  to  a  week,  or 
even  more).  If  the  disease  does  not  end  in 
death,  in  many  cases  the  recoveiy  of  the 
patient  is  as  rapid  as  the  attack. 

The  following  is  a  typical  case  of  cholera :  A 
man,  either  in  perfect  health  or  after  a  few  days 
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of  padnlcM  dunrhoea,  ii  suddenly  seized  with 
a  mo«t  Qiuiccoantable  sickness  and  purging. 
He  becomes  cold;  his  countenance  has  the 
palenesa,  his  eyes  the  leaden  hue  of  death ; 
kia  voice  nnki  to  a  feeble  whisper.     Every 
single  secretion  is  drained  into  one  channel. 
His  blood  thickens  and  curdles  in  his  veins, 
while    enormous    quantities   of    liquid    run 
from    his    bowels.      The    urine,    the   bile, 
the  skin,  all  cease  to  act;  while  the  most 
frightful  cramps  of  the  muscles,  of  the  legs 
and  bowels,  rack  the  sufferer  every  moment 
with  an  insupportable  agony.    The  evacua- 
tions  from   the   bowels    are    like   no  other 
fluid ;   they  appear    to   be    composed  of   a 
thin    watery    fluid,    with    flocculent    white 
slireds  floating  in   it.      These   shreds   look 
something  like  rice,  hence  the  evacuations  are 
called  *^  rice-water  discharges.**     These  dis- 
charges are  seldom,  if  ever,  absent.    In  those 
eves  of  sudden  choleraic  death,  tbey  have 
nesrly  always  been  found  in  the  intestine  by 
a  post-mortem  examination,  death  having  in 
siKh  cases  been  so  rapid  that  ho  external  dis- 
charge showed  itself. 

Tbe  three  things,  then,  that  are  pathogno- 
mic Id  cholera  are — 
L  The  rice-water  evacuations. 
i.  The  extreme  collapse. 
3.  The  suppression  of  all  secretion  except 
that  of  the  bowel.    (Tlie  milk  of  suckling 
v<xnenis,  however,  still  secreted.) 

Modi  of  Propagation. — There  ought  to  be 
little  doubt  that  the  views  of  Dr.  W.  Budd  of 
Bristol,  with  regard  to  the  mode  of  propaga- 
tion of  cholera,  are  correct,  supiiorted  as  they 
ire  not  alone  by  his  own  cogent  reasoning,  but 
by,  we  might  almost  say,  actual  experiment. 
He  believes  that  the  poison  is  cast  off  by  the 
intestine  of  the  cholera  patient  in  the  oharac- 
teriitic  rice-water  discharges,  and  that  it  is 
sa<l  may  be  transmitted  to  uninfected  persons 
m  the  fullowing  principal  ways  :— 

1.  By  the  soiled  hands  of  attendants  on  the 
Bck,  a  mode  of  communication  probably  very 
common  in  cases  nursed  nt  home. 

2L  By  means  of  bed  and  body  linen,  and 
ether  articles  tainted  with  the  rice-water  dis- 
diuges. 

3.  Through  the  medium  of  the  soil.  The 
difchargcs  being  liquid,  the  great  bulk  of 
them  find  their  way  to  the  ground,  from  which 
the  poison  may  be  propagated  in  three  ways — 
(«)  by  rising  into  the  air  as  a  product  of  eva- 
poration ;  (fr)  by  percolating  into  the  drinking- 
water;  {c)  by  atmospheric  dispersion  in  the 
fonn  of  impalpable  dust  after  it  has  passed 
into  the  dried  state. 

There  are  cases  recorded  which  put  beyond 
a  doubt  that  if  cholera  evacuations  get  into 
the  water,  the  disease  may  be  communicated. 


in  that  way ;  eg,,  the  case  of  the  Broad  Street 
pump  in  1854  (Report  on  Cholera  Outbreak  at 
St  James's,  Westminster,  1854),  the  outbreak 
at  Newcastle-on-Tyne  in  1865,  traced  to  con- 
taminated water  from  the  Tyne,  with  several 
others  in  England,  together  with  remarkable 
cases  recorded  by  Macnamara  as  occurring  in 
India.  The  latter  observer  appears  to  show 
that  the  stools  are  most  infectious  when 
swarming  with  vibrioncs ;  but  when  cUiated 
infusoria  appear,  the  danger  is  over.  This  very 
important  observation  tends  to  show  that 
there  is  a  contagious  principle  (a  nitrogenised 
body  ?)  on  which  the  one  class  of  animalcules 
feed ;  this  being  exhausted,  they  must  die,  and 
a  new  generation  supplants  them.  Evidence 
of  a  different  kind,  but  quite  as  good  as  if  it 
were  an  actual  experiment,  is  the  outbreak  of 
cholera  which  appeared  at  the  Devon  County 
Lunatic  Asylum.  It  was  introduced  from  Exe- 
ter into  the  men's  side  of  the  institution,  and 
there  were  in  all  no  fewer  than  forty  cases, 
all  men,  no  single  case  occurring  among  the 
females.  It  was  considered  a  great  mystery, 
untU  Dr.  C.  Budd  of  North  Tuwton,  who  was 
consulted  by  the  authorities,  pointed  out  that 
the  disease  was  communicated  through  the 
medium  of  the  latrines  from  man  to  man,  the 
men's  closets  being,  of  course,  distinct  and 
entirely  separate  from  the  women's.  In  fact, 
there  is  a  vast  collection  of  i>ositive  evidence 
on  the  contagiousness  of  the  rice-water  dis- 
chaiges,  but  it  cannot  be  here  inserted ;  the 
facts  are  to  be  found  in  its  history,  and  BX>eak 
for  themselves. 

Propagation  of  Cholera  by  Food. — There 
have  been  a  few  marked  instances  of  this  in 
India  ;  t.g. ,  in  a  case  recorded  by  Dr.  Fair- 
weather  (Report  of  the  Sanitary  Admuiistra- 
tion  of  the  Punjab  for  1871 :  Lahore,  1872), 
a  man  died  of  cholera,  infecting  freely  the 
floor  of  the  room  in  whicli  he  died.  Six  days 
afterwards  a  burial-feast  was  given  in  this 
room,  and  about  350  attended.  The  food — rice, 
lentils,  ghee,  sugar,  and  spices — was  cooked  in 
the  room,  and  spread  out  on  an  open  mat  laid 
on  the  earthen  floor.  Some  of  the  guests  car- 
ried home  part  of  the  feast  to  their  wives  and 
daughters.  There  had  been  no  cases  of  cholera 
previously  in  the  district,  but  at  the  end 
of  three  days  after  the  feast  there  were 
seventy-three  cases  and  forty-six  deaths,  the 
cases  being  confined  to  the  men  and  their 
wives  who  had  eaten  this  food,  so  that  it  is 
highly  probable  the  rice  was  infected  by  con- 
tagion lurking  in  the  floor. 

Certain  geological  conditions  of  soil  appear 
greatly  to  influence  the  spread  of  cholera. 
Pettenkoferof  Munich,  indeed,  maintains  that 
a  certain  condition  of  soil  is  actually  neces- 
sary for  the  development  of  epidemic  cholera. 
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It  must  be  pervions  to  water  and  air,  and 
possess  a  particular  degree  of  humectation, 
depending  upon  the  position  of  the  subsoil- 
water  to  the  surface,  and  must  be  charged 
with  cxcremcntitious  matter.  He  supposes 
that  when  a  soil  in  this  condition  receives  the 
cholera  poison,  it  undergoes  multiplication  in 
the  interstices  of  the  soil. 

The  influence  of  season  and  other  meteor- 
ological conditions  in  the  propagation  of 
cholera  is  very  evident  from  its  history.  The 
visitations  of  18:^2,  1848,  and  1854  were  all 
characterised  by  great  atmospheric  pressure, 
and  in  two  out  of  the  three  years  by  a  high 
temperature.  In  18G6  a  very  peculiar  blue 
mist  prevailed  at  the  same  time  as  cholera. 
The  only  certain  fact,  however,  at  present 
known  is,  that  a  high  temperature  and  a 
stagnant  air  are  both  extremely  favour- 
able conditions  in  promoting  the  spread  of 
cholera. 

Precursm'v  and  Concomitant  Phenomena. — 
It  is  a  notable  fact  that  many  outbreaks  of 
cholera  have  been  preceded  by  severe  epidemics 
of  influenza;  sometimes  also  intermittent 
fevers  have  prevailed,  and  in  India,  Russia, 
and  Poland  epixootics  of  a  most  fatal  character 
amongst  sheep,  dogs,  oxen,  and  domestic  fowls 
have  been  the  precursors  of  cholera.  In  the 
last  Russian  epidemic  (1870),  horses  are  said 
to  have  been  attacked  by  cholera.  Diseases 
of  all  kinds  have  also  coexisted  with  cholera. 
In  1832,  at  Constantinople,  it  raged  in  com- 
pany with  the  plague,  and  in  France  it  co- 
existed with  the  sweating  sickness.  It  has 
also  accompanied  scarlatina,  typhoid,  and 
other  fevers. 

The  caiuet  predisposing  are  insanitation, 
overcrowding,  drinking  water  liable  to  pollu- 
tion, and  general  uncleanlincss. 

Prevention  of  Cholera. — "  No  greater  mis- 
take can  be  made  than  to  assert  of  Asiatic 
cholera,  as  is  done  with  a  kind  of  Oriental 
fatalism  by  some  popular  writers,  that  cholera 
is  under  no  kind  of  controL  Now  it  is,  I  be- 
lieve, more  completely  under  medical  control 
than  any  other  known  epidemic  disease.  In 
the  first  place,  its  propagating  fluid  is  tangi- 
ble, and  can  be  destroyed ;  and,  in  the  second 
place,  the  disease  almost  invariably  begins  as 
diarrhoea,  which  can  in  the  great  majority  of 
cases  be  stopped  by  simple  remedies.  The  dis- 
ease here  never  decimates  cities,  except  when 
its  poison  is  diffused  through  their  i)otable 
waters.  To  the  practical  applications  of  these 
well-ascertained  scientific  facts  it  is  due  that 
Asiatic  cholera,  which  in  1849  destroyed 
53,273  lives,  in  1854  was  only  fatal  to  20,097 ; 
in  1806  to  14,378  lives  in  Enghmd  and  Wales. 
The  deaths  from  common  cholera  of  this 
climate  were  702  in  18C9,  and  1065  in  the 


present  year  (1870)."— (Dr.  Farb,  Registrar- 
General*s  Report.) 

As  Asiatic  cholera  is  invariably  imported, 
the  first  problem  is  to  watch  narrowly  every 
vessel  coming  from  an  infected,  or  indeed  a 
non-infected  port,  and  not  to  permit  the  land- 
ing of  any  person  until  a  certain  period  has 
passed.  "When  cholera  has  been  or  is  mging  in 
a  ship,  the  ship  should  be  mooretl  as  far  from 
the  shore  as  possible,  and,  if  it  can  be  done, 
in  such  a  position  that  the  town  is  to  the 
windward  of  the  prevailing  or  prevalent  winds. 
To  carry  this  out,  however,  in  rough  weather 
and  small  harbours,  would  be  simply  impos- 
sible ;  in  such  a  case  the  best  means  at  hand 
should  be  taken.  In  all  cases  the  discharges 
of  those  suffering  should  either  go  direct  from 
the  patient's  body  into  the  sea,  or  be  received 
in  a  bucket  of  salt  water  and  immediately 
thrown  overboard.  If  he  should  die,  his  Inwiy 
should  almost  at  once  be  consigned,  properly 
loaded,  to  the  deep,  and  all  bedding  and 
clothes  with  the  slightest  soil  or  discharge 
upon  them  burnt.  No  one  should  land  or 
communicate  with  the  shore  until  seven  days 
have  elapsed  since  the  last  case.  We  append 
the  Orders  of  the  Council  given  in  1871.  Their 
great  defect  is  that  they  allow  a  person  to 
leave  a  cholera-stricken  ship  provided  he  is 
apparently  in  health;  it  is  evident  that  he 
may  have  the  seeds  of  the  poison  in  the  sys- 
tem, and  there  is  not  a  spot  in  the  Unitt'd 
Kingdom  to  which  in  these  days  of  quick 
communication  he  might  not  carry  them. 

When  cholera  has  once  obtained  a  footing 
on  land,  however,  the  medical  oflScer  of  health 
should  repair  to  the  place  without  delay.  He 
should  have  the  discharges  of  his  patient  or 
patients  received  in  a  vessel  containing  saw- 
dust and  paraffine,  and  at  onc4  burnt.  If  this  is 
not  available,  let  him  use  the  best  disinfectant 
that  he  has  carried  with  him,  or  that  is  to  be 
had,  for  no  time  is  to  be  lost ;  and  while 
paraflSne  and  sawdust  are  being  sent  for,  the 
evacuations  may  in  the  meantime  be  received 
in  carbolic  acid,  solution  of  green  copperas, 
or  in  common  salt  (which  is  almost  sure  to 
be  at  hand  even  in  the  most  out-of-the-way 
houses),  and  buried  in  the  ground  deeply. 
There  can,  however,  be  no  doubt  that  burning 
the  evacuations  is  better,  where  it  can  be  prac- 
ti8ed,than  allowing  them,  even  when  thorough- 
ly disinfected,  to  enter  the  ground.  Wells  or 
supplies  of  water,  if  8U8i>ected  on  the  slightest 
evidence  of  being  contaminated,  had  better  be 
shut  up.  All  soiled  clothing  should  be  tho- 
roughly disinfected  or  burnt.  The  use  of  car- 
bolic acid  to  the  ground  and  floor  of  an  infected 
place  is  to  be  commended.  If  a  case  should 
end  fatally,  the  body  must  be  quickly  put  into 
a  coffin  and  covered  with  chloride  of  lime  and 
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■awdnsi,  and  buried  as  speedily  as  possible. 
If,  despite  all  these  measures,  fresh  cases 
occur,  a  house-to-house  visitatiou  should  be 
nuuie,  aud  inquiries  at  each  house  as  to 
vhtfther  any  inmate  has  diarrhoea  or  not 
instituted.  In  the  last  cholera  epidemic  a 
huuse- to -house  visitation  was  adopted,  and 
found  to  work  admirably,  for  thus  the  first 
symptoms  of  the  malady  were  checked  with 
ajipropriate  remedies. 

In  epidemics  of  cholera,  the  Diseases  Pre- 
rention  Act  may  be  put  in  force  in  the  metro- 
puhs  ;  but  elsewhere  any  extraordinary  action 
will  have  to  be  taken  under  the  directions  of 
the  Local  Government  Board. 

**The  Local  Government  Board  may  from 
time  to  time  make,  alter,  and  revoke  such  regu- 
lations as  to  the  said  Board  may  seem  fit,  with 
a  view  to  the  treatment  of  persons  afifected 
with  cholera,  and  epidemic,  endemic,  and  in- 
fectious disease,  and  preventing  the  spread  of 
cLolera  and  such  other  diseases,  as  well  on  the 
keas,  rivers,  and  waters  of  the  United  Kingdom, 
sod  un  the  high  seas  within  three  miles  of  the 
cuasts  thereof,  as  on  land;  and  may  declare 
bj  mhat  authority  or  authorities  such  regula- 
tiuiis  shall  be  enforced  and  executed.    Regula- 
tions 10  made  shall  be  published  in  the  *  Lon- 
don Gazette,*  and  such  publication  sliall  be 
for  ail  pnqKwcs  conclusive  evidence  of  such 
regulations. 

**  Any  person  wilfully  neglecting  or  refusing 
to  obey  or  carry  out  or  obstructing  the  execu- 
tion of  any  regulation  made  under  this  sec- 
tion shall  be  liable  to  a  penalty  not  exceeding 
£:ia"-{P.  H..  s.  130.) 

Orden  in  Council  a*  to  the  Cholera  in  Ships. 

Bjsn  Order  in  Council,  dated  the  20t]i  day  of  July 
UTl.  sod  published  in  a  8uppk'm<;nt  to  the  *'  Loudon 
Guette^of  Friday  the  'Jd  of  July,  after  a  recital  of 
tb«  «  Geo.  IV.  c.  7S.  8.  6,  and  the  sect.  6*2  of  the 
Sscitary  Act,  1866,  and  further  that  "cholera  is  now 
prerailinfr  io  certain  parts  of  Continental  Eurojtc 
vith  vbioh  this  country  has  conmiuuication,  and 
th*t  it  U  rtr<iuisite  to  take  precaution,  as  far  as  is 
practictble.  ajniiu^t  the  introduction  of  that  disease 
into  thif  country,"  it  is  ordered  as  follows  : — 

1.  In  this  Onler  the  term  "ship"  includes  vessel 
or  boat ;  the  term  "  master"  includes  the  officer  or 
person  for  the  time  being  in  cliarge  or  command  of 
sthip;  the  term  '* cholera"  includes  choleraic 
(liirrboa  ;  the  term  "  nuisance  authority  "  has  the 
ume  meaning  as  in  *'  The  SaniUry  Act,  1860." 

:!.  It  shall  be  lawful  for  any  nui&aneo  authority, 
Mring  reason  to  believe  that  any  ship  arriving  in 
iti  district  comes  from  a  place  infected  with  cholera, 
to  Tisit  and  examine  such  ship  before  it  enters  any 
port  or  lauds  any  perbon  or  thing  in  the  district,  for 
tile  purpose  of  ascertaining  whether  such  ship  comes 
within  the  operation  of  this  Order. 

S.  The  maiiter  of  every  ship  within  the  district  of 
a  nuisance  authority  having  on  board  any  person 
affected  vith  cholera,  or  the  body  of  any  persou  dead 


of  cholera,  or  anything  infected  with  or  that  has 
been  exposed  to  the  infection  of  cholera,  shall,  as 
long  as  the  ship  is  within  such  district,  moor,  anchor, 
or  place  her  in  such  position  as  from  time  to  time 
the  nuisance  authority  directs. 

4.  No  person  shall  land  from  any  such  ship  until 
the  examination  hereinafter  mentioned  has  been 
made. 

5.  The  nuisance  authority  shall,  immediately  on 
the  arrival  of  such  a  ship,  cause  all  persons  on  board 
of  the  same  to  be  examined  by  a  legally-qualified 
medical  practitioner,  and  shall  permit  the  persons 
who  shall  not  be  certified  by  him  to  be  suffering  from 
cholera  to  land  immediately. 

6.  All  persons  certified  by  the  examiner  to  be  suf- 
fering from  cholera  shall  be  dealt  with  under  any 
rules  that  may  have  been  made  by  the  nuisance 
authority  under  the  2dth  section  of  the  Sanitary  Act, 
1866 ;  or  where  no  such  rules  shall  have  been  made, 
shall  be  removed,  if  their  condition  admitii  of  it.  to 
some  hospital,  or  place  to  be  designated  for  such 
purpose  by  the  nuisance  authority,- and  no  persou 
so  removed  shall  quit  such  hospital  or  place  imtil 
some  physician  or  surgeon  shall  have  certified  that 
such  person  is  free  from  tho  said  disease. 

7.  In  the  event  of  any  death  from  cholera  taking 
place  on  board  such  vessel,  the  body  shall  be  taken 
out  to  sea,  and  committed  to  the  deep,  properly 
loaded,  to  prevent  its  rising. 

8.  The  clothing  and  bedding  of  all  persons  who 
shall  have  died,  or  had  an  attack  of  cholera,  on  board 
such  vessel,  shall  be  disinfected,  or  (if  necessary; 
destroyed,  under  the  direction  of  tlie  nuisance 
authority. 

0.  The  ship,  and  any  articles  therein  which  may 
be  infected  with  cholera,  shall  be  disinfected  by  the 
nuisance  authority. 

10.  Every  person  cbatructing  the  nuisance  autho- 
rity in  carrying  this  Order  into  effect,  or  otherwise 
offending  against  this  Order,  shall  be  liable,  on  sum- 
mary conviction,  to  a  penalty  not  exceeding  £20. 

Another  Order  in  Council,  bearing  date  the  3d  day 
of  AugUiit  1871,  empowers  any  customhouse  officer, 
or  other  person  having  authority  from  the  Commis- 
sioners or  Board  of  Customs,  at  any  time  before  the 
nuisance  authority  shall  visit  and  examine  the  ship, 
to  detain  the  ship,  and  requires  the  master  to  moor 
the  ship  where  such  officer  shall  order. 

No  person  shall,  after  such  detention,  land  from 
the  ship,  and  the  officers  shall  forthwith  give  notice 
of  the  detention,  and  of  the  cause  thereof,  to  the 
proper  nuisance  authority,  and  tho  detention  shall 
cease  as  soon  as  the  nuisance  authority  shall  visit 
and  examine  the  ship,  or  at  the  expiration  of  twelve 
hours  after  notice  shall  liavo  been  given  to  such 
nuisance  authority. 

And  by  another  Order  in  Council,  bearing  date  the 
5th  day  of  August  1871,  it  was  ordered  that — 

1.  No  master  of  any  ship  in  which,  during  the 
voyage  and  before  the  arrival  thereof  at  any  port 
of  the  Uuitcd  Kingdom,  any  pcr.son  has  been  at- 
tacked with  or  died  of  cholera,  shall  bring  his  ship 
into  any  such  port  until  he  has  destroyed  the  clothing 
and  bedding  of  all  persons  who  shall  so  have  died,  or 
had  an  attack  of  cholera,  on  boai-d  such  vessel  during 
such  voyage. 

2.  The  terms  "ship,"  "master,"  and  "cholera" 
are  defined  as  in  the  former  Order. 
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3.  The  terms  "clothing  and  b«dding"  mean  and  labourers  in  the  field.      Its  appearance  was 

inclade  aU  clothing  and  bedding  in  actual  use  and  ^y^^^^  ^f  j^  ^j^ght  light-yellow  sparkling  liquid, 

worn  or  nsed  by  the  person  attacked  as  af6re«ud  at  .^  ^^  .weetish,  not  very  acidulous,  and  its 

the  time  of  and  daring  such  attack.  ,                    ,,      '               ^ 

odour  agreeable. 

Cholera,  SnglUh— This  U  merely  an  ex-  Devantkirt  Cider  (specific  gravity,  1-001). 

aggerated  diarrhcea.    It  may,  however,  put  on  onunuM  mt  litn 

the  symptoms  of  Asiatic  cholera,  as  shown  by  i>«mw*o!' 

cramps,  deadly  pallor,  coldness,  &c.,  and  may  Water 93H  34 

X       •     X     •      1     xu      u  X  xu       V        X    -A-  Alcohol  .       .              ...       40-00 

terminate  m  death;    but  the  characteristic  Sugar                                   .       .       10 -00 

tice-wator  evacuations,   suppression  of  bile.  Ash        *.*....        800 

urine,  and  other  secretions,  will  be  absent,  VolaUle  acid  (calculated  as  acetic  ^        ^.^ 

and  serve  to  distinguish  it  from  the  foreign  FIx^  acid  (calculated  asmallc  acid)       8  85 

enemy.     It  will  be  well  to  remember  that  in  Kxtraotire  matters                                3  74 

all  probability  the  English  disease  is   con-  1000  00 

tagious,  and  to  disinfect  with  a  solution  of  sul-  ^. ,         , 

phate  of  iron  the  excreta,  or  to  bum  them,  ^"^er,  when  pure,  is  one  of  the  most  whole- 

as  recommended  under  Cholera,  AsiATia  ;ome  of  alcoholic  drinks.    Attacks  of  colic  are 

See  alto  Diabhhcea.  frequent  m  cider  districts,  but  the  majonty 

of  them  are  certainly  due  to  the  accidental 

Ohurohyard8~Therei>orts  of  the  General  contamination  of  the  cider  with  lead,  as  Sir 

Board  of  Health,  first  on  the  burial-grounds  George  Baker  ably  proved,   as  long  ago  aa 

of  the  metropolis,  and  then  on  those  of  country  1767,  in  the  case  of  Devonshire  colic.     [Ste 

towns,  drew  the  serious  attention  of  the  Legis-  Colic.)     The  different  ways  by  which  lead 

lature  to  the  fearful  state  of  the  churchyards,  enters  the   cider  are  various.    The  presses 

and  resulte<l  in  the  prohibition  of  intramural  used  to  be  lined  and  repaired    with    lea«l, 

interment  in  large  towns.    The  regulation  of  leaden  pipes  conveyed  the  liquid  from  one 

burial-grounds  yet  requires  extension.    The  cask  to  another,  leaden  weiglits  used  to  be 

evils  compkined  of  formerly  yet  exist  in  a  put  into  the  casks  to  prevent  acidity,  and 

moderate  degree.    See  Dead,  Dwposal  of.  salts  of  lead  added  to  correct  acidity  when 

Cider,  or  Cyder  -  A  fermented  beve-  *^"^y  present.    Lead  in  any  shape  or  form 

rage  obtained  from  the  juice  of  the  apple.  '^^^^^^  "°*  ^  "««<i  '''  *^®  manufacture  or 

Cider  was  known  to  the  ancients,  for  PUny  ■«l'8<-*q«ent  treatment  of  cider, 

speaks  of  it  as  the  **  wine  of  apples."    Fruit  ^^*^®'"  i»  said  to  be  used  for  the  adulteration 

that  is  not  fit  for  eating  on  account  of  its  °^  P*''^  ^»°®  <>^  «^*^*-    Some  cUret,  indeed, 

acid,  bitter,  or  rough  taste,  may  be  made  use  ^^  ^^^  ^"^^'^  ^  ^®  nothing  but  coloured 

of  for  the  manufacture  of  cider ;   but,  as  a  *"^  flavoured  cider. 

general  rule,  those  varieties  should  be  chosen  Adulteration.— The  main    adulteration   is 

that  yield  a  juice  rich  in  sugar,  and  contain  ^^^^'    ^*  "  ®"»^y  detected  by  evaporating  the 

no  undue  amount  of  acid,  and  which,  after  ®*'^®''  *^  dO^ess,  incinerating  in  a  porcelain 

the  i^eriod  of  active  fermentation  U  past,  fur-  ^'«**«^  ^'^^  *^®"  dissolving  the  ath  in  dilute 

nish  a  liquid  which  ckrifies  itself,  and  keeps  "'*"®  *^^^-     ^^  ^"-"^^  ^  present,  the  liquid 

well.    This  quality  of  the  juice  can  generally  ^»^^  t'*^®  *  ^^««^  precipitate  with    sulphu- 

be  determined  from  its  specific  gravity.    Tlie  '^^^^^  hydrogen,   a  white  precipitate  with 

heaviest  and  the  clearest  is  the  best,  other  *^»1"^  sulphuric  acid,  the  latter  recognised  as 

points  being  equal.     The  specific  gravity  of  «^]lpl*^te  of  lead  by  its  solubility  m  acetate 

the  jiice  of  apples  varies  from  1-000  to  1100.  ^^  amnionia,  and  by  its  reduction    to    the 

The  very  best  cider  is  most  decidedly  that  ""^tallio  state  when  mixed  with  cyanide  of 

made  from  sweet  apples ;  but  as  it  requires  P<>ta»8ium  and  submitted  to  the  flame  of  the 

some  skill  in  its  manufacture,  and  as  the  blow-pipe. 

mode  of  operation  generally  followed  is   of  Cinnamon— The    inner   bnrk    of    shoots 

a  rude  character,  farmers  usually  prefer  to  from  the  truncated  stock  of   Cinuamomutn 

make  it  of   sour  and   ro?///A-ta«ted   apples,  Zti/lanirum,  imported  from  Ceylon,  natural 

which,  as  they  contain  a  large  quantity  of  order  Lauruecw. 

malic  acid,   impede  the  conversion    of    the  Cinnamon  bark  is  imported  in  closely-rolled 

alcohol  of  the  cider  into  vinegar.  quills.    The  bark  is  brown  in  colour,  aromatic 

The  amount  of  alcohol  in  cider  varies,  the  in  odour,  and  in  taste  astringent.  The  thick- 
highest  average  in  the  ciders  analysed  by  ness  of  the  bark  averages  one-fifth  of  a  line  in 
lirande  was  9*87  and  the  lowest  5*21  per  cent,  diameter,  and  it  breaks  with  a  sjdintering 
of  alcohol  by  measure.  The  following  may  fracture.  The  constituents  of  cinnamon  are 
1>e  taken  as  the  type  of  nn  ordinary  average  a  peculiar  oil,  mainly  consisting  of  hydride 
sample  of  cider,  such  as  is  consumed  by  farm-  of   cinnamyl  (CqHtOH)    mixed    with   smaU 
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qaan titles  of  a  hydrocarbon  (Cio^ie)*  oinnamio 
acid  (C^-OHO),  an  oleo  resin,  tannin,  lignin, 
starch,  kc 

The  stmetnre  off  the  bark  is  complicated 
and  peculiar.  A  longitudinal  section  shows — 
1.  Numerous  sharp-pointed  woody  fibres  pro- 
Tided  with  a  central  canal.  2.  A  thick  layer 
of  large  otsI  or  quadrangular  ceUs,  with  a 
central  cavity,  and  rays  or  channels  leading 
from  the  centre  to  the  circumference.  These 
cells  hare  little  structural  connection  one 
with  the  other,  and  are  readily  isolated.  3. 
A  more  connected  layer  of  thin-walled  cells, 
generally  containing  a  few  starch-corpuscles. 
4.  Starch-corpuscles,  usually  united  in  twos 
or  fours.  5.  Deep  granular  masses  of  a  yellow- 
ish colour. 

Adulteration  of  Cinnamon, — Cinnamon  is 
extensTelj  adulterated  with  cassia  {Cinna- 
wiomnm  castia).    With  a  little  practice,  the 
detection  of  this  adulteration  is  easy;  with- 
oat  a  practical  knowledge  of  the  appearance  of 
cinnamon  and  cassia,  it  is  very  difficult.  Cassia 
bsrk  is  much  thicker  and  rougher  than  cinna- 
mon, and  is  of  a  different  taste.  The  microscope 
ihows  a  similar  structure  to  cinnamon,  but 
the  rayed  cells  and  woody  fibre  are  less  abun- 
dant, the  starch-cells   more  numerous   and 
Isrgec    Cinnamon  infusion,  although  it  con- 
tuDS  a  minute  quantity  of  starch,  does  not 
give  a  perceptible  blue  with  iodine ;   cassia, 
ua  the  contrary,  does. 


Other  adulterations  have  been  detected, 
such  as  baked  wheat-flour  and  sago,  and  the 
oU  has  been  extracted. 

CisteniB— 5ee  Tanks. 

dtron— The  fruit  of  the  citron-tree  (Citrus 
niMtica)  is  larger  and  less  succulent  than  the 
lemon,  and  of  a  strongly  acid  taste.  The  peel 
is  very  thick,  and  the  surface  warty  and  fur- 
rowed. Its  jui<^,  mixed  with  water  and 
sweetened,  forms  an  excellent  refrigerant  and 
antiscorbutic  drink.  Mixed  with  cordials, 
it  is  used  as  an  antidote  to  the  mauchineel 
poison.  Its  peel  is  often  candied  in  the  same 
way  as  that  of  the  lemon  and  orange,  and 
candied  citron-peel  has  frequently  been  found 
to  be  contaminated  with  copper.  For  tests, 
&&,  see  Copper. 

Claret— 5^e  Wine,  Alcohol,  &c 

Clay — The  various  sorts  of  clay,  which  are 
very  numerous,  are  chemical  compounds  con- 
sisting of  silicates  of  alumina,  either  alone  or 
combined  with  silicates  of  potash,  soda,  lime, 
magnesia,  iron,  and  manganese.  The  complex 
clays  approximate  in  their  composition  to  fel- 
spar. 

Clay  and  sand  mechanically  mixed  together 
constitute  loam;  clay  and  carbonate  of  lime 
mixed  form  marl.  The  following  table  shows 
at  once  the  principal  varieties,  and  their  com- 
position : — 


1                            1            Wa 
1  Chinese. 

1 

shed  Kaoli 
StYrieix. 

n. 
Cornish. 

Stourbridge 
Fire-Clay. 

Pipe- 
Clay. 

•Sandy 
Clay. 

Blue 
Clay. 

Brick- 
Clay. 

1  SiUca      . 

Alamina 

Oxide  of  iron. 

Lime 

Magnesia 
;  Potash  and  soda 

Water    . 

50-5 

337 

1-8 

•  •  • 

0-8 

1-9 

11-2 

48-37 

34^ 

1-26 

• « • 

trace 
2-40) 
12-62  f 

46-32 

3974 

0-27 

0-36 

0-44 

12-67 

64-10 

23-15 

1-85 

095 

lO-OO 

53-66 

32-00 

1-35 

0-40 

trace 

12-08 

66-68 

26-08 

1-26 

084 

trace 

•  •  • 

5-14 

46-38 

38-04 

1-04 

1*20 

trace 

13'57 

49-44 

34-26 

7-74 

1-48 

514 

•  •  • 

1-94 

1 

99-9 

99-60    ,  99-80 

100-05 

99-49 

10000 

100-23 

100-00 

China  or  kaolin  is  a  very  pure  clay,  consist- 
iog  almost  entirely  of  silicate  of  aluminum. 
It  ii  found  in  China,  Cornwall,  and  some  parts 
of  France. 

day  abeorbs  ammonia  freely,  and  possesses 
lome  purifying  properties.  It  is  utilised  as  a 
deodoriser  of  sewage  in  the  ABC  and  other 
processes.    Set  Sewaob. 

Clsy  is  used  for  adulterating  several  diffe- 
rent articles  of  food.  It  has  been  found  in 
eoodiments,  confectionery,  and  tea. 

^See  BEFU3K,  Disposal  of; 


SCATIHGniO. 


Clerk  of  IfOoal  Authority— See  Om- 

CEB8,  Appointment  of. 

Climate— The  name  rZtmafcisgiventothe 
sum  of  the  physical  conditions  resulting  from 
the  various  situations  on  the  earth  of  different 
regions  which  are  of  a  nature  to  exercise  a 
special  influence  on  organised  beings. — (Tar- 
DiEU,  Saussure,  Zimmerman,  CIuIRKE.) 

Clcusification  of  Climates,^  Climates  may  be 
divided  variously,  but  if  temperature  alone  be 
considered,  Humboldt's  classification  is  per- 
haps the  best.  He  distinguished  seven  cli- 
mates, bounded  by  isothermal  lines,  viz.— 
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ir  p.  oud  on  tU  other  by  thnt  ot  41=,  mid 
the  poiai  Eooe  Durth  nod  auutli  cuui|iruuig 
the  oolilest  puTti  of  the  cnrtli. 

The  grent  majority  of  tliaeues  are  conimOD 
to  all  Teginng,  but  muiy  of  the  lymvtic  dun, 
with  othen,  are  ta  lUpeoJent  Uguii  vliuste 
and  loil  that  thej  are  either  truly  DDiiemic, 
or  hare  ft  vEU'defincd  uid  circuiu scribal 
mngc  Stt  io>i>  illustniting  nrtiehi  DlttEASE; 
Gl.'.XilljPHIOAL  DlaTKlBUTIOIl  OF. 

The  liuminnnt  elcMnoDt  iu  the  conitituticm 
of  climntei  is  iaaptraturc     The  mean   tem- 
perature of  any  pUco  could  he  ]iredic>ted 
I  from  it!  latitnde,  louf^itude,  and  the  poutiuu 
I  of  the  »un,  ■were  it  not  for  a  Tariety  of  com- 
luaci,   vhich   lo  modify  lempcratutn 
reul  ItDuwlodea  uf  ita  dlitribntioa  is 
houuded  on  the  one  hand  by  thu  uulherm  of  I  only  to  be  obtained  by  obacrvation. 
TABLE  L— Range  of  the  Meas  Teuperati'be  in  the  United  States  fir  the  Eitrenio 
Uonthi,  Seamui,  and  Year  (Army  SIeteor.>loBicBl  H«gi«tpr,  ISTir.). 


nay  aIm  be  ckaied  hi 
and   continenUl,  hi 

r  health  purpoaea 


Climates 
diy,  insula 

other  ubviuuB  wayn,  b 
~te.,  the  itudy  of  cl 
the  health  oE  man — a  modiGestioQ  of  Uum- 
boldt  I  aystem  is  meat  coDTeaient,  b;  which 
the  earth  iai,iii]].]y  lUvkh'.l  into  tnipici"  ' 
perate,  nnd  polar  lones ;  the  tonid  or  tiopi-  | 
cal  ^<iit'  \jinriij  I'I'IlimU-'I  north  and  south  by 


Btalioni, 
Hancock  Sarraclcs.  Maine      . 

1 

1 

t 

■b 

1 

a 
1 

1 

1 

1 

17 

4fi07 

10-0 

8-7 

C'4 

6-8 

7'2     7-1     6-8 

Tort  SuILtbh,  Alaina 

•25 

44  54 

14D 

0-9 

77 

6 '8 

47     7«l  37 

M 

43  04 

14-0 

9-0 

7-0 

7-4 

67      10 1  67 

Tort  Independoniw,  Sladwohuiwtti 

17 

42  20 

9-9 

80 

7-e 

4« 

6-9      10:  47 

fort  Columbus.  New  York    . 

33 

4042 

12-C 

11-8 

7-8 

7-1 

9-9     03'  7-3 

Witervliet,  New  York  . 

31 

43  43 

15  3 

10-5 

8*8 

47 

9-2 !    3-8     7-4 

Alleghany  Arsenal,  PennijliBnia. 
Tort  U-Heury,  Ilaltimore.  Indiuua 
Port  Monroe,  Virginia  (NoHolk)   . 

22 

40  33 

18-9 

14-5 

12  il 

7-8 

12  0      1-2  i   7-8 

W 

3017 

14-2 

6'8 

8-9 

Gfl 

7-2 

11-2 

4-9 

30 

37  00 

lG-9 

7 '4 

101 

6-9 

71i 

16-0 

9-0 

yortlIoultrie.8.a  (Charleston)   . 

ax 

33  45 

18-3 

61 

71 

7-3 

9-5 

167 

6-9 

Ft.  Mariou,  St.  Augustine,  Florida 

20 

20  48 

101 

8-6 

6-7 

71 

16-4 

67 

Key  West,  Florida         .        .         . 

H 

24  32 

12-6 

6-9 

3  5 

3-2 

4 '2 

8-2 

3  6 

Fort  Brooke.  Florida      . 

25 

2»00 

as 

an 

54 

4-8 

11-9 

17 

30  IB 

182 

5-3 

7-1 

3*2 

4-5 

97 

3-0 

MoniitVera«iAr.enal,llohiIo,Al. 

14 

3112 

14-2 

6-1 

47 

4-3 

5-0 

C-8 

3-5 

Fort  Pike,  Louisiana      . 

14 

3010 

10-7 

4'2 

0-2 

3-0 

71)   13-3 

4-8 

^e«  Orleans,  Lonisiana 

ao 

29  67 

180 

7-4 

6-2 

5-5  j   8  9 

47 

Baton  Kongc,  Louiaiuaa 

24 

30  26 

154 

71 

9-3 

4 '8 

C'B  ;  111 

4-2 

Foit  Jessu)),  Louisiana 

23 

3133 

17-6 

7-8 

9'a 

4  6 

7  6 :  10-6 

6-6 

Furt  Gihion,  Indian  Ttrritoi? 

27 

34  47 

19'5 

7 '8 

8-6 

113 

14-4 

6-9 

JefferHon  Barrscks,  iUssouri 

2G 

38  28 

17-6 

12-0 

15-0 

9-1 

10-2 

19-2 

7-0 

St.  Loui*.  Missouri 

38  40 

140 

7-2 

7-2 

47 

7-4 

73 

37 

Fort  GratioB,  Michisan 

17 

42  55 

i;i-« 

11-8 

11-8 

8-2 

8-9 

10-7 

Gl 

Fort  Mackinao.  Michigan       . 

24 

45  51 

13-3 

10-3 

81 

5-8 

7-9 

0  9 

61 

Fort  litMly,  Miehigau    . 

31 

4t(;io 

130 

13-3 

13fl 

8-5 

9-8 

9-0 

71 

Fort  Howard.  Wbcon.in 

21 

44  30 

14  6 

11-8 

9-2 

7-6 

9-9 

16-6 

ei 

Fort  Crawford,  Wisconsin      . 

19 

43  05 

19-6 

10'4 

177 

8-1 

9  2 

16-4 

8-0 

Fort  Armstrong,  Illinois 

11 

4130 

186 

10-3 

G'8 

6-2 

17-4 

7-5 

35 

44  W ;  27-0 

14-6 

11-0 

10-4 

16  0 

8  6 

Fort  Leavenworth,  KanAsi     . 

24 

39  21124-7 

10-0 

17-8 

8-0 

9*4 

13-3 

8fl 

6 

40  38 

199 

5-2 

6-8 

4-1 

7-0 

13-0 

5-3 

Fort  Laramie,  Nehrsika 

6 

4212 

13-2 

4-5 

G-4 

2« 

IU'8 

4'H 

Fort  Brown,  Texas 

7 

25  04 

10-0 

2-9 

25 

2-2 

31 

4-2     1-ti 

FortM'Incosh,  TeiM    . 

G 

27  31 

10-2 

37 

4-8 

6-5 

31 

36 

1-9 

Santa  Fe,  Mew  Mexico  . 

6 

:Ki41 

4-3 

60 

2-3 

1-8 

6-0 

37 

08 

San  IHegn,  Cnlifoiiiia      . 

e 

32  42 

37 

6-9 

147 

27 

3-6 

2-6 

23 

Benioin,  Ci.lifornifl 

G 

38  0:1 

0-9  1   4-9 

4-6 

2-9 

3-4 

33 

3-2 

Fort  Vancouver,  Oregon 

6 

45  40 

10-1,    3-4 

4'0 

2-5 

2-2 

2-3 

1'4 

6 

47  50 

12-61    3  8 

2-3 

1-8 

2-8 

4.0|2. 
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TABLE  II.— Amebica. 


1 

1 

1 

1 

McanTempcrature 
of  sereral  Years. 

Mean  Temperature  of  dilTerent 
Seaiions. 

Mean  Temper- 
ature of 

_». 

"N 

1 

Places. 

a 

to 

a 

1 

Summer. 
Autumn. 

Warmcst 
Mouth. 

Coldest 
Month, 

o     / 

o 

o 

o 

o            o 

o 

o 

1  Nain 

1 

57  OS 

26-42 

0-60 

23-60 

48-38    33-44 

1 

51-80 

11-20 

1 

,  Fort  Bndj,  Michigan 

46  39 

41-37 

1409 

37-89 

1 

61-83    4394 

62-87 

12-65 

1  Quebec,  Lower  Canada    . 

46  47 

41-74 

1418 

38  04 

68-00    46-04 

73-40 

13-81 

'  Eastport,  Blaine 

44  54 

42-44 

23-44 

38-58 

60-54    45-43 

i 

63-52 

20-91 

1 

.  Fort  Howard,  Michigan    . 

44  40 

44-50 

20-82 

41-40 

68-70  '  45-18 

73-67 

17-95 

Fort  Crawford,  Mississippi 

43  03 

45-52 

2376 

43-09 

69-78    46-74 

1 

71-34 

20-14 

Cambridge,  Massachusetts 

42  21 '  50-36 

33-98 

47-66 

70-70    49-82 

72  86 

29-84 

1  Coimcil  Bluffs,  Mobile 

4125 

50-82 

27-38 

46-38 

72-84    48-60 

75-92 

27-19 

1  Newport,  Rhode  Island    . 

4130 

51-02 

33-82 

46-87 

6870  1  53-83 

71-46 

32-14 

Philadelphia     .... 

39  56 

53-40 

32-18 

51-44    73-94  '  56*48 

1 

77*00 

32-72 

New  York         .... 

40  40    5378 

29-84 

61-20 

7916 

54-50 

8078    25-34 

Cbdnnati         .... 

30  06 

5378 

32-90 

5414 

72-86 

54-86 

74-30 

30-20 

Montioello,  Virginia 

37  58 

55-40 

37-67 

54-67 

73-33    56  50 

75-00 

36-00 

Wuhington,  Dist.  of  Columbia 

38  53 

55-56 

36-80 

53-83 

75-90    50-59 

7913 

34-66 

Smithfield,  North  Carolina 

1 

34  00 

58-88 

53-44    04-76 

80-46 

68-15 

82-93 

50-69 

Charleston,  South  Carolina 

32  47 

60-18 

5109    66-73 

80  89 

67-55 

82-81 

49-43 

Natchez,  Mississippi 

3134 

6476 

48-56 

65-48 

7916 

66-02 

7970 

46-94 

Peniacola,  Florida    . 

30  28 

6877 

5513 

69-67 

82-57 

69-05 

83-55 

53-80 

St  Augustine,  Florida 

29  48 

72-23 

59-29 

71-47 

8273 

75-15 

83-94 

56-60 

Tampa  Bay,  Florida 

27  57 

72-37 

01-24 

72-93 

80-14 

75-28 

80-72 

5870 

Vera  Cruz         .... 

1911 

7772 

71-96 

77-90 

81-50 

78-62 

81-86 

71-06 

HsTsna 

2310 

78-08 

71-24 

78-98 

83-30 

78-98 

83-84 

69-98 

26  40 
to 

27  5 

•78 -3* 

71-00 

77-00 

83-00 

80-00 

9000 

64-00 

1 

Barbadoes         .        .        .        .     < 

1 

1310 

79-3 

767 

19-00 

81-00 

8000 

•  •  • 

•  •  • 

1 

1 

Camana 

10  27 

81-86 

80-24 

83-66 

82  04 

80-24 

84-38 

79-16 

*  8t  Loois,  Missouri,  lat  38°  40' ;  mean  temperature.  65-86*.  New  TIarmony,  lat.  88**  11' ;  mean  tempera- 
ton,  5674*.  NewOrleauif,  lat.  30* ;  mean  temperature.  69-ul*.  Baton  Kouge,  lat.  50*  20';  mean  tempera- 
tait,  68-V7'.    Jamaica  coast^  mean  temi>eniturQ  8j-6\ 
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TABLE  III.— Europe,  Africa,  &e. 


Geneva 

Gosport 

Newport,  lale  of  Wight 

Sidmouth  . 

Fonzance   . 

Undercliff . 

Hastiogs    . 

Bate  . 

Cove  of  Cork 

Jersey 

Paris . 

Pan   . 

Sienna 

Nantet 

Bordeaux  . 

Montpellier 

Avignon 

Florence    . 

Nice  ... 

Marseilles  . 

Toalon 

Leghorn     . 

Genoa 

Pisa  .        . 

Homo 

Naples 

St.  Michaels,  Azores 

Cadiz 

Madeira,  Funchal 

Algiers 

Canaries,  Santa  Cruz 

Cairo. 


4812 
48  1 
50  40 

•  •  • 

52  U 

•  •  • 

50  52 
55  42 
5154 
4913 
48  50 
43  7 

43  24 
4713 

44  50 
43  36 

•  ■  • 

43  46 
43  42 
4317 
43  07 

43  33 

44  25 
43  43 
4153 
40  44 
37  47 
36  32 
32  37 
3G48 
28  28 
30  02 


SI 


49-28 
50-24 
51-00 
5210 
51-80 
51-11 
57-00 
48-25 
51-58 
5306 
51-08 
54-95 
66-60 
55-62 
56*48 
57-60 
58-20 
59-00 
59-48 
59-50 
59-90 
,60-00 
'60-37 
60-60 
60-40 
61-40 
62-40 
62-88 
64-66 
60-98 
70-94 
72-32 


Moan  Temperature  of  different 
Seasons. 


a 


3470 
40-44 
40-31 
40-43 
44*03 
42-14 
40-11 
39-62 
34-90 
36-82 
38-66 
41-79 
40-50 
42-23 
42-08 
44-20 
42-60 
44-30 
47-82 
45-50 
43-30 
46-30 
44-57 
40-03 
44-86 
48-50 
47-83 
52-90 
59-50 
61-52 
64-65 
68-46 


to 
a 

OQ 


^ 


a 

OQ 


47-66; 

47-63  I 

49-00 

50-60 

49-63 

29-26 

4577) 

46-66 

49-43 

50-97 

49-28 

54-96 

64-10 

53-10 

56-46 

53*33 

57-13 

56-00 

66-23 

57-56 

5370 

67-60 

68-60 

67-20 

57-74 

58-60 

6117 

69-53 

62-20 

65-66 

68-87 

73-68 


64-94 
62-00 
63-09 
63-83 
6070 
60-28 
60-45 
68-02 
61-26 
62-84 
64*58 
67-41 
70-80 
7073 
70-88 
71-30 
74-66 
74-00 
72-26 
72-60 
74-30 
74-10 
7403 
75-15 
75-20 
70-83 
86-33 
70-43 
69-33 
60-24 
76-68 
8510 


< 


50-00 
5008 
67-63 
63-60 
63-36 
62-76 
5100 
48-59 
6173 
44*63 
51-44 
65*64 
57-10 
56-41 
56-30 
61*30 
59-00 
60-70 
61*63 
60*08 
59-00 
62-00 
62*94 
62-80 
62-78 
64-50 
62-33 
65-35 
67-23 
72-50 
74-14 
71-42 


Blean  Tern, 
peratore  of 


VA 


i 


q 


60-56 


65-30 


70-52 
73*04 


77-00 


82 
2§ 


34-16 


3614 


39*02 
41*00 


42-26 


82-76 

•  •  • 

85-88 


60-08 

•  •  • 

56-12 


Tiondon,  lat.  &V  80';  mean  temperature,  60-30".     Environs  of  Tx>ndon,  mean  temperature,  48-8I'. 
Perpignan,  mean  temperature,  69&i\    Lyons,  mean  temperature,  65  TO*.     Nismes,  mean  temperature, 
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MuDtpellii 


1    1.™=,bcr. 

JUIDUT. 

FfbnucT. 

Mmreh. 

ApriL        t 

'        43°-00 

36-30 

4J-ao 

.■«'89 
42-00 
45-85 
47-6S 
46B0 
59-50 

4300 
44-50 

44-WJ 
45-00 
4»'00 
49-45 
4H-50 
68-50 

45-00 

«-50 
46  80 
47-00 
61-45 
62-06 
52-00 
01-06 

61-00 

48-60 
65-79 
6300 
67-00 
66-40 
67-00 

48'eO 
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AP 

PW 

'a 
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ll 

=2 

fl 

'1 

ll 

=1 

ll 

^1 

'1 

.1 
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13 

U 
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13 

14 

"i 
7 
8 
8 
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» 

11 

13 

16 

16 
16 
14 

17 

° 

6 
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9 

10 

9 

12 

10 

18 
18 
19 
13 

"8 
9 
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9 
12 
11 
10 

12 

17 

i"r 

19 

le 

14 

'*9 

14 
11 
13 
14 

g 

13 

is 
is 

20 
20 
13 
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ji«Ji«r.: ::;:;:::" 
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mture  of  escli  dsy  piciieaU  ■ 
A  mininiDm  :  tlie  minimnro  ia 
«.  uid  7  A.M. ;  the  timi  of 
uarcelj  nuie«  *connting  to 
uuven  to  2  or  3  o'clock  ia 
The  tempermtn™  t^en  by 
tbemiomcter  nt  9  A.M.,  at  12 


lent  to  tbs  meiD  of  twenty-tour  hour 
iu«u  ii  toBiul  ibont  7  o'clock  in  ths  : 


a  erfuivi 


ia  July,  oikI  10  A.U.  ia  Jnouary. 
teiDperatnro  of  the  lumnier  ax 
tempenituro  of  the  winter  giT( 
tcmpenture  of  the  year. 

The  preceding  table*  gire  tli< 
perature  of  n  nninbci  of  places. 

ClimaCea,  with  reipcct  b 
either  conittat,  variable,  or  eitroms.  Ei- 
trame  dimntca  u-e  thoie  in  -whieh  there  bm 
STMt  difference!  betv«eii  tlie  lammer  uid 
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winter  temperatures,  and  this  abrupt  tran- 
■ition  from  a  glacial  coldness  to  a  tropical 
warmth  is  most  injurious  to  the  inhabitants. 
"At  Yakutsk,  in  Siberia,  the  temperature  in 
July  is  13"3%  and  in  January  41*4*;  whereas 
at  Christiansand,  Norway,  nearly  the  same 
latitude,  these  are  respectively  54  "4*  and  34•3^ 
Thus  the  difference  between  the  temi^era- 
ture  in  the  summer  and  winter  at  Yakutsk 
is  100  7^  while  at  Christiansand  it  is  only 
20•l^  The  temperature  of  Sitka,  in  the  west 
of  North  America,  is  55 '6*  in  July,  and  32*0"' 
in  January ;  whereas  at  York  Factory,  on 
Hudson  Bay,  in  the  same  latitude,  the  July 
temperature  is  56  ■C,  and  the  January  12  O"* ; 
thus  giving  a  difference  of  only  23*6"  between 
the  summer  and  winter  temperature  on  the 
coast  of  the  Pacidc,  but  of  08  8^  in  the  interior 
of  the  continent"— (Bdchan.) 

The  chief  causes  of  variation  in  temperature 
(and  hence  in  climate)  are  winds,  the  presence 
of  sheets  of  salt  or  fresh  water,  mountains, 
vegetation,  humidity,  kc. 

WincU  convey  for  a  long  distance  the  tem- 
perature of  the  places  whence  they  arise. 
The  S.W.  gale  brings  to  our  own  shores  the 
humidity  of  the  Atlantic,  the  N.  and  N.E. 
winds  carry  with  them  the  dryness  and  cold- 
ness of  the  Arctic  and  Siberian  regions,  while 
the  S.  wind  gives  us  the  climate  of  Spain. 
The  cause  of  all  winds  may  be  shown  to  arise 
from  a  difference  of  barometric  pressure  in  dif- 
ferent countries,  a  current  of  air  setting  in 
from  the  region  of  hvjh  pressure  to  tfie  region 
of  low  pressure. 

In  the  winter  months,  and  during  cold 
weather,  extended  observations  have  shown 
that  the  pressure  in  Siberia,  and  generally  in 
the  polar  zone,  is  high,  and  the  barometer 
marks  over  30  inches,  while  in  the  British 
Isles  the  i)ressure  may  be  as  low  as  29*2^  The 
wind  then  blows  from  the  regions  of  the 
high  i)ressure,  and  hence  the  prevalence  of 
N.  and  N.E.  winds.  In  summer  and  wairm 
weather,  again,  the  pressure  is  distributed  in 
an  entirely  different  manner,  the  mean  atmos- 
pheric pressure  being  higher  over  the  Atlantic 
than  in  Europe,  hence  southerly  and  S.W. 
winds  prevail 

Waters. — Tlie  ocean,  with  its  currents,  has 
an  enormous  iuf  ucnce  on  climate.  Tliis  is 
due  to  the  fact  that  water  has  the  greatest 
specific  heat  of  all  known  substances  (the 
Bpecitic  heat  being  the  units  of  heat  recjuired 
to  raise  the  temperature  of  one  pound  one 
degree).  If  the  specific  heat  of  the  water  of 
the  ocean  be  comptired  to  that  of  the  rocks 
and  shores  which  it  leaves,  the  proportion  will 
be  in  about  tlie  ratio  of  4  to  1.  It  follows 
from  this  that  the  surface  of  the  sea  cannot 
be  raised  to  the  some  degree  of  heat  as  the 


land,  and  with  a  falling  temperature  it  cools 
much  more  slowly. 

It  b  on  account  of  this  specific  heat  of  water 
tlmt  insular  climates  are  more  equable  than 
continental,  the  summers  cooler  and  the  win- 
ters warmer. 

The  influence  of  salt  water  is  especially  seen 
in  the  oceanic  currents.     If  it  were  not  for  a 
powerful  current  causing  a  general  flow  of 
the  Atlantic  north-eastward  into  the  Arctic 
Ocean,  the  mean  temperature  of  the  Britiiih 
Islands  would  be  20°  lower  than  at  present. 
The  i)eculiar  distribution  of  the  winter  tem- 
perature of  the  Britbh  Isles  comes  from  the 
same  cause.    The  entire  eastern  coast  of  Eng- 
land and  Scotland  has  a  lower  temi>crature 
than  the  western  side,  while  the  whole  of  the 
latter  is  warmer,  but  presents  little  difference 
in  temperature,  however  far  north  or  south 
observations  m.ay  bo  taken.     The  practical 
bearings  of  this  on  the  treatment  of  diseiuo 
are  obvious.     A  consumptive  patient  on  the 
east  coast  will  do  well  to  go  westward,  but  it 
will  make,  generally  speaking,  very  little  dif- 
ference whether  he  go  north  or  south.    Tliis 
difference  between  the  two  coasts  is  mainly 
dependent  uiwn  the  Gulf  Stream  impinging 
on  our  western  shores,  and  bringing  with  it 
the  temperature  of  the  warmer  latitudes.  The 
general  effect  of  oceanic  currents  may  be  sum- 
marised thus  :  They  raise  the  temperature  of 
the  west  of  Europe,  the  east  of  South  America, 
the  east  of  Africa,   and  the  south  of  Asia ; 
while  the  temperature    by  i;heir    agency  is 
depressed  on  the  east  and  west  coasts  of  North 
America,  the  west  coast  of  South  America, 
the  west  coast  of  Africa,  the  east  coast  of  Asia, 
and  the  south  coast  of  Australia. 

Inland  sheets  of  water  also  influence  cli- 
mate greatly.  As  an  instance  we  may  take 
Loch  Ness,  which,  owing  to  its  great  depth, 
never  freezes,  its  temperature,  therefore,  being 
always  higher  than  that  of  tho  surrounding 
country.  The  climate  of  its  shores  is  mild 
and  insular.  Shallow  lakes,  on  the  other 
hand,  rapidly  becoming  frozen,  increase  the 
rigour  of  the  winter,  while  they  cool  the  sum- 
mer seasons,  as  may  be  seen  on  a  large  scale 
in  the  lakes  of  North  America. 

Mountains  modify  the  climate  of  a  country 
in  many  ways,  a  narrow  range  often  separat- 
ing two  very  different  climates ;  e.g.,  the  island 
of  Ceylon  is  divided  into  two  halves  by  a  high 
range  of  mountains.  The  seasons  on  cither 
side  are  entirely  different,  and  the  effect  of 
the  periodical  monsoons,  which  set  in  from 
o])posite  sides  of  them,  is  completely  teimi- 
nated  by  their  agency. 

The  chief  effect  of  mountain  ranges  is  to 
deprive  the  winds  jmssing  over  them  of  their 
moisture.    The  leeward  will  thus  have  colder 
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vinten  and  hotter  munmen,  for  the  screen  of 
▼Aponr  which  woald  otherwise  protect  them 
fn>m  excessire  radiation  or  excessive  heat  is 
rcnioTe<l. 

Xorwar  and  Sweden  may  be  taken  as  an  ex- 
ample i»f  tbit.  The  difference  between  the  sum- 
mer and  winter  temperatures  of  HemosUnd, 
en  the  Golf  of  Bothnia,  is  42 '5%  while  on  the 
other  side  of  the  moantains,  in  the  same  lati- 
tuilt?,  at  Alesund,  the  difference  is  only  18■5^ 
The  greater  rainfall  of  our  own  western,  and 
tiio  greater  drpiess  of  our  eastern,  shores  is 
due  to  a  similar  agency. 

On  mountains  themselves,  especially  in  the 
tropics,  every  variety  of  climate  may  be  ex- 
perienced, the  influence  of  altitude,  generally 
xpeaking,  being  analogous  to  that  of  latitude, 
in  the  same  way  that  from  the  base  to  the 
rammit  of  a  mountain  meteorological  pheno- 
mens  present  variations  similar  to  those  oh- 
serred  on  a  vast  scale  from  the  equator  to  the 
pules,  so  that  the  earth  may  be  considered  as 
formed  of  two  mountains  joined  at  their  bases 
by  the  equator.  The  actual  rate  of  decrease 
d  the  mean  temperature  with  altitude  has 
not  been  satisfactorily  determined.  **  It  va- 
ries with  the  latitude,  the  situation,  the 
dampness  and  dryness  of  the  air,  calm  or 
vindy  weather,  and  conspicuously  with  the 
f«Monof  the  year  and  the  hour  of  the  day.*' 
The  general  calculation  is,  however,  1"  F.  de- 
ervaie  for  every  300  feet  of  elevation.  Hence 
it  happens  frequently  that  the  mean  tempera- 
tore  of  different  places  in  different  latitudes 
may  on  account  of  elevation  be  identical; 
for  example,  the  mean  temperature  of  St. 
Petersburg,  59"  SO'  latitude,  at  the  sea-level 
is  the  sime  as  that  of  the  Antisana,  1°  of  lati- 
tude, 4000  metres  above  the  level  of  the  sea. 

Humboldt  and  Boussingaulthave  made  many 
observations  on  this  point ;  and  zoological  and 
botanical  researches  have  confirmed  in  a  strik- 
ing manner  the  strict  analogy  between  altitude 
and  latitude. 

The  following  are  actual  temperatures  ob- 
lerved  in  ascending  the  Conlilleras : — 


M cMi  Temp. 

80-58 
74  66 

38  12 
34  88 
'JO  48 


There  now  remain  to  be  considered  the 
climacteric  influences  of  vtpetatiim,  toily  snd 
mis.  A  ground  destitute  of  herbage  rapidly 
beats  and  as  rapidly  cools.  A  sandy  soil 
attains  a  higher  temperature  than  loam  or 
claj,  whilst  n»cks«  being  good  conductors,  are 
cooler.     The  sandy  deserts  of  Afric*  and 


Cardaiera*  (5*  UUtude). 

HHfht 

(r««t). 

Cnnana 

0 

AiiMima 

3.444 

Laticaopt  . 

9,3s4 

AntiMioa 

13.350 

Perpetual  suow-line    . 

14.7»J0 

QUcier.  St.  Autiaaua  . 

17,712 

Arabia  frequently  mark  a  surface  temperature 
of  120*,  140%  or  even  200° ;  but  if  they  were 
covered  with  vegetation,  part  of  the  heat  would 
be  expended  in  vai)ouriMing  the  sap,  and  but 
little  would  reach  the  soil  itself.  The  heat 
in  a  country  clothed  with  vegetation  is  there- 
fore more  evenly  distributed  throughout  the 
twenty-four  hours,  and  less  intense  in  the 
warmest  periods  of  the  day.  Large  tracts  of 
forests  confer  on  the  climate  of  a  country  an 
insular  character.  They  make  the  days  cooler 
and  the  nights  warmer,  and  may  therefore  be 
considered  as  reservoirs  in  which  the  heat  of 
the  day  is  stored  up  against  the  cold  of  the 
night.  £vai)oration  under  trees  goes  on  slowly, 
and  the  emnnfttions  from  the  soil  and  the  de- 
caying leaves  collect  under  the  thick  canopy 
of  the  interwoven  branches.  In  tropical 
countries  forests  are  therefore  generally  un- 
healthy,  and  the  haunt  of  malarious  fevers. 
Forests  also  generally  increase  the  rainfall  of 
a  district.  A  remarkable  proof  of  this  fact  is 
afforded  by  Lake  Tacarigua,  which  had  for 
thirty  years  showed  a  gradual  drying  ^p ; 
when,  owing  to  the  War  of  Independence, 
the  land  was  left  uncultivated  for  twenty-two 
years,  forests  sprang  up  around  it,  and  the 
waters  rose  so  much  as  to  cover  land  formerly 
under  cultivation. 

The  rainfall  of  a  country  depends  more  on 
its  topography  than  its  latitude.  The  entire 
absence  of  rain  is  a  very  remarkable  feature 
on  the  coast  of  Peru,  the  valleys  of  the  rivers 
Columbia  and  Colorado,  the  Sahara  in  Africa, 
and  the  desert  of  Gobi  in  Asia ;  while,  on  the 
other  hand,  it  rains  daily  at  Chiloe,  Patagonia, 
the  region  of  calms  on  each  side  of  the  equa- 
tor, and  at  a  few  other  places.  The  greatest 
annual  rainfall  on  the  globe,  as  far  as  is  known, 
occurs  at  the  Khasia  Hills,  facing  tlie  Bay  of 
Bengal.  Here  the  astonishing  quantity  of 
600  inches  falls  annually. 

In  our  own  country,  Stye,  in  the  Lake  Dis- 
trict, is  the  wettest  of  all  known  localities. 
In  1865,  38*9  inches,  and  in  1866,  224*5  inches 
felL  We  obtain  nearly  all  our  rain  from  the 
Atlantic,  the  greater  i)art  of  which  is  con- 
densed on  the  hills  of  the  west  coast.  See 
Rain,  Rainfall,  &c. 

Effects  of  Climate^  Acclimaiiaation.— The 
human  body  accommodates  itself  to  climate  in 
a  remarkable  manner,  and  experience  shows 
that  this  resisting  or  accommodating  power 
is  greatest  in  the  inhabitants  of  temperate 
climates,  who  penetrate  alike  the  glacial 
r^ons  of  the  pole  and  the  burning  heat  of 
the  tropics  with  impunity,  while  the  natives 
of  tropical  regions  suffer  greatly  if  transferred 
to  the  colder  zones.  It  is  extremely  probable 
that  Europeans  would,  generally  speaking, 
enjoy  fair  health  in  the  hot  parts  of  India,  if 
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temperature  were  the  ooly  thing  to  be  con- 
tended with ;  but  until  of  late  years  bad  sani- 
tary conditions,  coupled  with  zymotic  diseasen, 
BO  increased  the  death-rate  as  to  make  it 
appear  tliat  a  tropical  climate  was  extremely 
inimical  to  the  European  constitution;  but 
it  must  ever  be  remembered  that  zymotic 
diseases  are  a  something  superadded  to  cli- 
mate, not  climate  itself. 

The  elementary  facts  relative  to  the  action 
of  heat,  cold,  altitude,  &c.,  on  the  human 
body  are  shortly  as  follows  : — 

HccU  has  a  very  depressing  influence  on 
the  nervous  system.  The  nervous  current  by 
excessive  heat  is  retarded,  and  may  be  de- 
stroyed, hence  the  languor  and  depression  in 
hot  weather,  and  occasionally  death  from  sun- 
stroke. The  human  body  in  temperate  cli- 
mates, in  health,  has  a  constant  tempera- 
ture, when  taken  in  the  armpit,  of  93 '5" ; 
any  deviation  of  more  than  2^  frr>m  this 
generally  shows  disease;  and  if  the  tem- 
perature of  a  person  rises  in  fever  or  from 
some  other  cause  to  107°  or  108°,  and  continues 
there  for  some  hours,  the  danger  to  life  is 
great.  According  to  physiologists,  at  such 
high  temperatures  myosin  coagulates,  and  the 
white  corpuscles  lose  their  amojboid  move- 
ments. The  heat  of  the  sun  seldom  raises 
the  temi^erature  of  the  body  to  such  a  degree 
as  to  be  incompatible  with  life ;  when  it  does 
BO,  generally  speaking,  i)er8piration  has  been 
checked ;  for  so  long  as  a  person  perspires 
freely,  the  external  lieat  is  carried  away,  and 
the  temperature  rises  but  little  above  the 
normal  condition.  It  is  a  noticeable  fact  that 
sunstroke  is  hardly  ever  met  with  at  sea ;  the 
reason  of  this  is  doubtless  the  free  circulation 
of  air,  and  the  cooling  influence  of  the  sur- 
rounding ocean.  The  climate  of  a  ship  is 
eminently  an  insular  one. 
•  According  to  Dr.  Lecher's  careful  observa- 
tions on  himself,  in  travelling  from  temperate 
climates  to  the  tropics,  the  temperature  of 
the  body  rises  in  the  proportion  of  '05  F.  for 
every  increase  of  1°  F.  in  the  air.  This  in- 
crease is,  of  course,  modified  by  perspiration. 
The  general  effect  on  Europeans  of  transit 
from  a  cold  or  temperate  to  a  hot  clime  is 
seen  in  some  slight  loss  of  flesh,  impaired 
appetite  and  digestion,  the  lungs  act  less  and 
the  skin  more  than  usual,  the  mine  is  lessened, 
the  urea  increased,  the  pulse  is  slower  than 
usual,  and  the  nervous  system  is  somewhat 
depressed,  the  most  exhausting  effects  being 
felt  where  the  heat  is  continuous  and  the  air 
rarefied ;  tlicn,  indeed,  there  is  less  oxygen 
than  usual  in  a  given  cubic  space.  Sometimes 
Europeans  become  feverish,  solely  from  the 
lieat  of  the  tropics.  This  form  of  fever  is 
called  thermic  fever. 


The  influence  of  great  cofd  is  at  first  stimn- 
lating  and  then  depressing.  Tbe  small  vesaels 
of  the  skin  contract  and  drive  the  blood  into 
the  warmer  parts  of  the  body,  the  nervous 
system  becomes  languid,  and  torpor,  coma, 
and  death  may  supervene. 

The  cold  winds  and  frosts  off  our  English 
winters  are  ever  marked  by  an  augmented 
death-rate,  the  increase  being  specially  marked 
in  diseases  of  the  respiratory  organs. 

The  degree  of  humidity  cannot  but  have 
some  influence  on  health,  though  little  is 
known  on  this  ]>oint.  Lehmann  has  shown 
that  pigeons  exhale  more  carbonic  acid  in  a 
moist  than  a  dry  atmosi>herc,  and  in  some 
chronic  lung  diseases  a  saturated  air  allays 
cough,  and  is  felt  particularly  comfortable. 

Tlie  most  agreeable  amount  of  humidity 
would  appear  to  be  70  or  80  per  cent.  In  in- 
quiries relative  to  humidity,  it  is  the  relative, 
not  the  absolute,  amount  of  moisture  which 
must  be  taken  into  account ;  for  what  is  re- 
quired to  be  known  is  the  evaporating  power 
of  the  air,  the  main  effect  of  moist  or  dry  air 
being  on  the  evaporation  of  the  skin  and  lungs ; 
hence  the  oppression  and  malaise  of  man  and 
beast  on  the  approach  of  the  moist,  hot  sirocco, 
which,  being  already  saturated  with  water, 
heats  the  body  to  an  insufferable  degree.  Damp 
weather,  either  hot  or  cold,  but  especially  the 
former,  would  appear  to  be  extremely  favour- 
ably to  the  propagation  of  zymotic  diseases  ; 
e.ff. ,  plague  and  smallpox  do  not  spread  in  a 
very  dry  air,  but,  cceteris  parU>u9,  rapidly  in  a 
moist  air. 

The  influence  of  aUitude  remains  to  be  con- 
sidered, and  is  best  studied  in  the  effect  of 
balloon  ascents,  as  the  conditions  are  uncompli- 
cated by  physical  exertion.  Birt  and  Gay-Lus- 
sac,  at  9000  feet,  found  an  increase  of  eighteen 
to  thirty  beats  of  the  pulse;  Glaisher,  at  17,000 
feet,  found  an  increase  of  ten  to  twenty-four 
beats  of  the  pulse,  and  at  24,000  an  increase  of 
twenty-four  to  thirty-one.  The  urine  is  di- 
minished, and  the  evaporation  from  the  skin 
and  lungs  augmented.  At  great  heights, 
swelling  of  the  cutaneous  veins,  with  bleeding 
from  the  nose,  often  occurs,  and  the  limbs 
feel  heavy  and  strange. 

In  ascending  mountains  the  effects  are  simi- 
lar, but  nungled  with  those  induced  by  exer- 
tion and  fatigue.  The  natives  of  mountain 
regions  have  generally  large  barrel -shaped 
chests,  which  has  given  rise  to  the  notion  that 
their  vital  capacity  is  large.  Such,  however, 
is  not  the  case,  this  form  of  the  chest  usually 
being  caused  by  emphysema,  the  result  of  re- 
peated attacks  of  bronchitis.  Phthisis,  anaemia, 
and  scrofula  are  often  benefited  by  a  mountain 
air,  the  scrofula  existing  in  the  Alps  being 
nearly  always  due  to  the  sedentary  occupa- 
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tioBs  uid  tbe  miserable  ioMnitary  state  of  the  does  not  supersede  the  necessity  for  an  inde- 

dvellingi  of  the  poor.    To  sum  up,  man,  by  pendent  means  of  removing  slops,  rain-water, 

■toiei  attention  to  diet,  clothing,  and  habita-  and  soil-water. 

tkm,  can  generally  establish  himself  in  any  6.  The  limit*  of  application  of  the  earth 

climate  where  the  conditions  are  such  as  to  system  in  the  future  cannot  be  stated.    In 

CBBure  a  sufficient  supply  of  food  for  sub-  existing  towns  favourably  arranged  for  access 

sistcnce.    See  Clouds,  Metkoroloot,  Bain,  to  the  closets,  the  system  might  be  at  once 

Thdmoxetkb,  &c  applied  to  populatious  of  10,000  persons. 

Ctoota,  PuMio-Any  urban  authority  ^J^  compared  with  the  water-closet  the 

may  from  time  to  time  provide  such  clocks  as  ^^   ^^''^^^    has    these   advantages  :  it   ,s 

they  conuder  nece«ary,  and  cause  them  to  be  <^h«*r'. J".  ^^'^  ,*^^'«'"^^  f^f *'  1*^  'fl^i^?  ^"" 

fiiedonoragainrtanypublicbuilding.or.with  "P^"*'  it  is  not  injured  by  frost,  it  is  not 

th<  consent-  of  the  o^er  or  occupier,  on  or  ^^"^^^^^  ^^  ^^P^^^?"^  substances  driven  down 

.gainst  any  private  building,  the  situaUon  of  '^  f"*^  **  very  greatly  reduces  the  quantity  of 

Jkui,  «,-«.  K«  ^«<^^»;^»^  #L-  4i,«*  ««-«^-«  water  required  by  each  household. 

wnica  may  be  convenient  for  tliat  purpose.         ^,     ^^  n        V.-       o    C3    ^ t%,^^^-.- 

»d  nuy  »«..  th«  di>l.  thereof  to  be  lighted  '^•'^'  .^'>'!"»''t*c.-S«  Sewaob.  Disposal 

a  Light,  and  nuy  from  time  to  time  alter  and  °' ^J^*""  ^f'?"  '  '^'^"±         •    •  ,       , 

remTr.  an,  .uch  dock,  to  .uoU  other  Ulte  J'""^  5«*  ""•'  ^'"l  -.^«  .P™   P    ,, 

.i^^ii^  ..  *^.^^  «,«- •  1              J*     A  this  closet  u  to  separate  the  solids  from  the 

jhubon  a.  rtey  may  connder  expedient.-  u^^.^^    ^^j^    .^     ^^^^^^  ^^  ^y^   ^^^^^.^^ 

mechanical  arrangement:    A  revolving  diso 

Clo— to— The  word  **  closet.**  as  in  general  is  connected  by  a  lever  to  the  closet  seat; 

Tae.il  applied  only  to  water  and  earth  closets  ;  when  the  lid  is  lifted,  the  diso  moves  slightly 

tbe  inferior  dcMett  and  middens  are  usually  round,  and  when  it  is  closed,  ashes,  either 

called  pn'nW.    St^Prities.  alone  or  mixed  with  disinfectant  powder,  is 

Clo$dt^    Earth.  —  The    best   is   that   on-  thrown  by  a  hopper  on  the  soil.    The  solids 

gintlly  proposed    by  the    Rev.   ]tfr.  Moule.  remain  in  the  disc  until  a  complete  revolution 

The  closet  consista  of  a  wooden  box,  and  a  is  made,  they  are  then  scraped  off  with  a  knife. 

receptacle  below  for  the  excreta.    There  is  a  The  whole  is  self-acting. 

meebsnical  arrangement,  so  that  when  the  Closets,  TTa/^r.— These  alone  are  suitable  to 

ping  is  pulled  up,  dried  earth  falls  upon  the  large  towns,  although  they  involve  an  enor- 

fieces.     It  requires  about  1^  lb.  per  head  mous  waste  of  water ;  and  unless  prox>erly 

daily  of  dried  earth,  so  that  no  inconsiderable  constructed,  lead  to  serious  evils.    The  usual 

qoantity  of  this  material  should  be  stored  in  construction  is  to  place  (if  there  are  more 

a  convenient  place.      The  slop-water  should  than  one  closet)  them  one  above  the  other, 

not  be  allowed  to  be  thrown  in.    With  proper  and  a  cistern  at  the  top,  or  at  some  more 

attention,  the  earth  system  for  small  villages  elevated  spot.    The  seat  is  usually  wood,  the 

and  isolated  houses  is  absolutely  perfect ;  but  pan  of  some  smooth    substance— sometimes 

imless  the  people  give  it  that  attention,  it  fails  metallic,  but  generally  of  ware— and  furnished 

signaUy.    The  collection  is  removed  from  time  with  a  siphon-pipe  of  discharge  connected  with 

to  time,  and  is  a  valuable  manure.   There  is  no  a  drain  leading  into  the  sewer.    The  seat,  the 

mell  nor  nuisance,  and  the  dried  earth  is  an  pan,  the  closet  itself,  are  generally,  and  should 

tzeellent  disinfectant.   For  large  towns  it  can-  be  idways.  ventilated.    The  ventilation  of  the 

not  be  recommended.    The  best  earth  is  clay  soil-pipo  is  to  be  specially  insisted  upon,  not 

marl  and  vegetable  mould;  chalk  and  sand  do  alone  on  account  of  the  danger  arising  from 

sot  appear  to  answer.  sewer-gas  escaping  into  the  house,  but  because. 

Dr.  Buchanan  summarises  the  advantages  if  pent  up.  the  gas  attacks  the  lead  of  the  pipe 

of  the  earth -closet  as  follows : —  and  corrodes  it. 

L  The  earth-closet,  intelligently  managed.  If  the  soil-pipe  is  ventilated,  and  also  a 

fnrmshes  a  means  of  disposing  of  excrement  shaft  carried  up  to  the  top  of  the  house  from 

without  nuisance,   and   apparently   without  the  drain,  there  can  be  no  danger  either  of 

detriment  to  health.  corrosion  of  the  pipes  or  of  the  siphon  being 

2.  In  communities,  the  earth-closet  system  forced, 

itqaires  to  be  managed  by  the  authority  of  There  is  a  very  good  form  of  water^loset 

the  place,  and  will  pay  at  least  the  expenses  which  is  so  arranged  that,  every  time  the 

of  its  management.  handle  is  pulled,  a  jet  of  disinfectant  fluid  is 

3L  In  the  poorer  classes  of  houses,  where  squirted  into  the  pan,  in  addition  to  the  ordi- 

ssperrision  of  any  closet  arrangements  is  in-  nary  flushing.     In  default  of  this  arrango- 

dispensable,  the  adoption  of  the  earth  system  ment,  it  is  well  to  have  the  supply-cistern 

offen  special  advantages.  constantly  provided  with  a  soluble  disinfect- 

i  The  earth  system  of  excrement  removal  ant.    One  of  the  best  for  the  purpose  ia  sul- 
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phate  of  iroD.  A  poand  of  this  could  be  put 
into  the  cistern,  and  then  the  pan  wouhl  be 
always  flushed  with  a  disinfectant.  Nothing 
would  arrest  and  prevent  typhoid  spreading  in 
towns  so  much  as  a  simple  plan,  universally 
followed,  of  this  kind. 

The  forms  of  water-closets,  the  mechanical 
arrangements  for  flushing,  kc. ,  are  so  various 
that  it  is  imi>oRsibIe  here  to  enumerate  them. 
The  great  bulk  of  i>eoi>le  have  to  accept  the 
details  of  a  house  already  built,  but  those 
who  design  or  build  should  not  allow  the 
water-closet  to  be  put  in  any  out-of-the-way 
comer.  The  best  ]H>8ition,  ai  ajiproved  by  the 
most  eminent  architects  of  the  day,  is  that  of 
a  special  block  for  a  large  house,  built  tower- 
fashion  and  ubutting  against  the  outer  wall, 
with  an  anteroom  or  passage  between  each 
closet  and  the  house,  so  that  it  may  l>e 
thoroughly  ventilated,  and  both  ])rovided 
with  doors.  In  smaller  houses  the  closet 
may  be  simply  projected  from  the  building ; 
but  in  both  cases  care  should  be  tiiken  to  have 
them  well  lighted  by  windows  that  will  open 
freely,  or  permanently  by  air-bricks. 

Water-closets  are  calculated  to  use  about 
C  gallons  i>er  head  daily ;  even  the  best  con- 
structed frequently  require  a  very  large  supply 
to  keep  them  wholesome. 

Every  sanitary  autliority  is  to  see  that  the 
water-closets  in  its  district  do  not  become  a 
nuisance  or  injurious  to  health. 

No  new  house  is  to  bo  built  or  old  house 
rebuilt  without  a  sufficient  water-closet  or 
privy,  the  word  ** house*' including  factories, 
&c.,  and  any  building  in  which  more  than  one 
person  is  employed  at  one  time.  Penalty, 
£20  or  less.  A  sanitary  authority  may  compel 
the  owner  or  occupier  of  any  house  deficient 
in  this  lespect  to  provide  sufficient  conveni- 
ence, but  there  is  no  enactment  f>oiuting  out 
or  enforcing  the  particular  style,  plan,  or 
pattern  of  the  closet  to  be  built. 

The  public  schools  under  the  Education 
Act  must  have  separate  closets  for  different 
sexes,  a  regulation  which  also  applies  to  fac- 
tories. 

A  sanitary  authority  may  erect  public 
closets  at  the  cost  of  the  general  district  rate. 
Any  enactment  in  force  witliin  the  district 
of  any  local  authority  requiring  the  construc- 
tion of  a  water-closet,  shall  be  deemed  to  be 
satisfied  by  the  construction  of  an  earth - 
closet,  or  other  place  for  the  reception  and 
deodorisation  uf  fa>cal  matter,  to  the  satisfac- 
tion of  the  local  authority. 

The  local  authority  may,  as  respects  any 
houses  in  which  such  earth-closets  or  other 
places  as  aforesaid  are  in  use  with  their 
approval,  dispense  witli  the  supply  of  water 
required  by  any  contract  or  enactment  to  be  I 


fumlshcd  to  the  water-closets  on  such  terms 
as  may  be  agreed  upon. 

The  local  authority  may  themselves  under- 
take, or  contract  with  any  person  to  undertake 
a  supply  of  dry  earth,  or  other  doodorisiug 
substance,  to  any  house  or  houses  within 
their  district  for  the  purpose  of  any  earth- 
closet. 

An  urban  sanitary  authority  may  provide 
and  maintain  in  suitable  places  public  earth- 
closets. 

The  enactments  relative  to  closets  are  more 
fully  given  in  article  Privies. 

Clothings  —  The  hygienic  importance  of 
clothing  is  beginning  to  be  studied  with  the 
zeal    the    subject    demands.      The    clianges 
brought    about    by  clothing  are  principally 
relative  to  heat.    The  known  three  methods 
by  which  all  bodies  tend  to  equilibrium  of 
temperature  are  disturbed ;  the  surface  of  the 
body  is  prevented  from  radiating  heat  directly 
to  colder  objects  ;  the  heat  must  first  be  con- 
ducted to  the  clothes,  and  then  the  clothes 
will  radiate  it.   Thus  the  clothes  prevent  rapid 
radiation  ;  they  keep  the  heat  longer  near  the 
bo<ly,  and  on  this  account  in  some  degree  tbe 
thinnest  covering  will  keep  us  warm.     The 
colour    of    the    material,     radiation    alone 
being  considered,  has   very  little  influence. 
When,  however,  heat  is  received— c.y.,  from 
the  sun— colour  makes  a  very  great  difference, 
although  material  in  this  case  makes  very  little. 
For  instance — 

!>«.  F«lir. 
When  white  cotton  received,     .       .        100 
linen         ,,  .        .  98 

flmnnel      ,,  .        .        102 

silk  ,.  .        .        108 


»» 
fi 
f* 


»» 


But  with  shirtings  of  different  colours  the 
following  were  the  figures  : — 

Dff.  Fkhr. 

White 100 

Pnle  straw  colour  .  ]02 

Dark  yellow 140 

Lijfhl  preen IW 

Dark  green 108 

Turkish  red 1G6 

Light  blue 198 

Black 208 

This  result  harmonises  with  practical  experi- 
ence. Every  one  feels  hotter  in  the  sun  with 
a  black  coat  than  a  light  one. 

Clothing  differs  much  in  its  power  of  radia- 
tion. It  is  evident  that  clothing  which  radi- 
ates least  will  keep  us  warmer  than  clothing 
which  admits  of  rapid  cooling.  It  is  found, 
by  direct  experiment,  that  there  are  very 
inconsiderable  variations  according  to  the 
nature,  colour,  texture,  &c.,  of  the  cloth. 
Krioger  covered  cylinders  of  tin  with  differ- 
ent fabrics,  and  filled  them  with  warm  water. 
He  found  no  very  great  differences.  The 
decrease  of  temperature  was  noted  in  pounds. 
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lie  1u^d  Iftjen  composed  of  different  ma- 
teriali,  bat  it  did  not  make  mach  difference 
vhat  the  outer  layer  was  composed  of.  Silk 
and  cotton,  buwever,  allowed  of  more  radia- 
tion than  wooL 

Krieger  also  experimented  on  the  conduc- 
tion of  different  substances,  by  surrounding 
his  crlindera  tightly  with  single  or  double 
IsTers. 

The  following  numbers  represent  the  pro- 
portions  of  loss  by  heat  through  double  tight- 
fittiDg  coTerings  in  comparison  to  single  ones, 
tbe  losses  through  the  single  ones  being  taken 
u  100.    They  were  through — 


IKwble  thin  silk .        .        .        . 

97 

Outta-percha 

»« 

Fbiningd      .... 

95 

Fiiup  linen    .... 

1^6 

S>:oat  Mlk    .... 

04 

ThtCk  home  span  liueii 

01 

Chamois  leather  . 

88  to  90 

Flannel 

S6 

Summer  bockskin 

88 

Winter        „        .        .        , 

74  to  84 

Double  stuff 

69  to  76 

These  experiments  show-  that  what  the 
substance  is,  and  what  its  weight  is,  does 
not  make  so  much  difference  as  its  texture 
and  Tolume.  This  is  well  shown  by  coyering 
the  tin  cylinders,  previously  filled  with  warm 
water,  by  common  wadding,  and  observing 
the  fall  of  the  thermometer.  On  compressing 
the  wadding,  the  temperature  fulls  rai>idly; 
whereas,  uncompressed,  the  loss  of  tempera- 
ture is  slow.  This  proves  that  a  tight-fitting 
garment,  other  things  being  equal,  is  not  so 
worm  as  a  loose  one.  The  following  experi- 
ments also  bear  upon  this :  A  light  layer 
was  j>lac^-d  over  the  warm  cylinders,  and  a 
free  space  of  ^  to  ^  an  inch  left  between  it 
and  a  second  layer  —both  analogous,  say,  to 
a  light  shirt  next  the  skin  and  an  easy  gar- 
ment covering  it.  The  amount  due  for  con- 
duction being  subtracted,  the  impediment  by 
the  second  layer  was — 

For  linen 
„  .shirting 


•t 


hilk 


flannel  . 
„    vaah  leather 


futta-percha  sheeting 


32  per  cent. 

Z-2 

3) 
36 


Thus  there  is  not  much  difference  between 
tJie  different  materials,  but  a  second  la}rcr 
does  cause  a  great  impediment  to  the  cooling 
ill  bodies. 

Pettenkofer  examined  different  materials 
for  their  permeability  to  air.  Taking  flannel 
IS  100,  he  found  that— 


Linen  allowed 
»«lk 

Boekikin    ,, 
Kid 
ChssMis 


tt 


»» 


58 
40 
68 
I 
51 


psrts  of  air  to  pass  through  them.  Permeability 


to  air  is  necessary  for  our  health  and  comfort. 
Few  people  feel  comfortable  in  a  mackintosh 
on  this  account. 

The  use  of  furs,  &c.,  dates  from  time  im- 
memorial. The  warming  properties  of  these 
furs  and  skins  depend,  as  might  be  expected, 
mainly  upon  the  hair.  Animals,  such  as 
rabbits,  when  shorn  of  tlieir  fur  and  their 
skin  varnished,  quickly  die  from  cold  ;  they 
freeze  to  death  from  excessive  radiation  of 
heat.  Krieger  sheared  a  rabbit,  and  wrapped 
the  living  body  round  with  a  wet  cloth.  The 
temperature  of  the  room  was  OG**.  The  tem- 
perature of  the  rabbit  was  at  first  102^,  and 
respirations  100;  but  after  five  hours  its 
interior  temperature  had  fallen  to  76%  and 
its  respirations  to  50  per  minute.  The  same 
thing  was  shown  by  the  tin  cylinders.  Taking 
the  entire  fur  as  lOO**,  when  the  fur  was  shorn, 
the  loss  of  heat  rose  to  190° ;  when  the  por- 
osity of  the  skin  was  altered  by  coating  with 
linseed-oil  varnish,  the  loss  of  heat  rose  to 
258%  and  when  a  solution  of  gum-arabic  was 
used  instead,  it  rose  to  296". 

The  Hygroscopic  Power  of  different  Fabrics, 
— The  facility  with  which  articles  of  clothing 
take  up  water  in  their  interstices  causes  great 
difference  in  their  warming  properties.  Petten- 
kofer has  made  some  excellent  observations  on 
this  point.  He  took  two  equal  pieces  of  flannel 
and  linen,  and  dried  them  at  212°,  and  then  put 
them  into  well-closed  boxes  of  known  weight 
and  weighed  them  together.  "  They  were 
then  exposed  to  the  air  in  places  of  different 
temperatures,  and  from  time  to  time  put 
back  into  the  tin  boxes  and  the  weights  taken 
again." 

The  relative  quantities  of  water  absorbed 
by  the  linen  and  flsmnel  are  given  in  the  table 
on  the  following  juige. 

On  tbis  table  Pettenkofer  says,  "What 
most  strikes  one  is  the  invariably  greater  hy- 
groscopic power  of  wool  than  of  linen ;  the 
maxima  and  minima  of  flannel  and  linen  being 
respectively  175  and  111,  75  and  41. 

**Obs.  5-8  show  that  linen  changes  the  quan- 
tity of  its  hygroscopic  water  at  a  proportion- 
ately quicker  rate  than  flannel.  The  two  pieces 
were  for  twelve  hours  in  tlie  cellar,  when 
linen  absorbed  111,  flannel  175 ;  immediately 
after,  for  four  hours,  in  a  cold  place,  where 
linen  lost  18  per  1000  of  its  absolutely  smaller 
amount  of  water,  while  the  flannel  lost  only 
15  per  1000 ;  but  during  the  next  three  hours 
linen  lost  only  2,  but  flannel  12  per  1000. 
When,  obs.  9-15,  the  pieces  had  come  from 
the  cold  lecture-room  into  a*  warmer  room, 
linen  again  ceased  giving  off  water  at  a  much 
greater  rate  than  flannel.  The  accelerated 
rate,  only  in  an  opposite  direction,  took  place 
again.    Obs.  15-18.  When  the  temperature  in 
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Obsenra- 

tiOEL 


Locality. 


Tempera- 
ture, 
Degrees  F. 


Time. 


Hrgroscopio 
Water  in 


Linen. 


1 

Cellar  .     .     . 

2 

Lecture-room 

3 

Room   .     •    • 

4 

Laboratory    . 

5 

Cellar  .     .     . 

6 

Lecturo-room 

7 

1* 

8 

>» 

9 

Room    .     .    . 

10 

»»       ... 

11 

»»       .     .     ■ 

12 

»»       ... 

13 

»»       .     .     • 

14 

«»       .    •     • 

15 

»» 

16 

»i       •    • 

17 

»»       • 

18 

»»       •    • 

37*58 

3416 

64-25 

53-96 

39-92 

401 

40-1 

41-9 

69-8 

69-8 

70-7 

707 

68-9 

68 

64-25 

62-6 

61-7 

59-9 


12  hours 

12 

12 

12 

12 

4 

3 
15 

10  minutes 
10 
10 
10 

ir> 

15 
30 


»» 
»« 
»» 

»» 


Flannel. 


»» 
»» 


»» 

1  hour 

2  hours 


77 

157 

74 

143 

41 

75 

69 

105 

111 

175 

93 

160 

91 

148 

85 

146 

73 

113 

52 

96 

45 

87 

43 

82 

42 

78 

42 

77 

41 

75 

48 

76 

45 

77 

46 

78 

the  room  sunk  from  60"  to  59",  all  bodies  be- 
came more  hygroscopic  with  a  sinking  tempe- 
turc,  but  the  absorption  of  water  and  increase 
of  weight,  as  well  as  the  contrary  process,  take 
place  proi)ortionately  quicker  with  linen  than 
with  flannel.    The  more  the  air  in  any  mate- 
rial is  dispersed  by  water,  the  less  it  keeps  us 
warm,  the  quicker  it  conducts  the  heat ;  hence 
the  frequent  injury  from  wet  clothes,  and  the 
striking  tliscomfort  produced  by  a  damp  cold. 
All  know  how  comfortable  we  can  feel  in  a 
walk  when  the  air  is  cold  and  dry,  and  how 
diflferently  we  feel  when  it  is  damp,  although 
not  colder ;  then  our  clothes  also  get  much 
damper,  and  conduct  more  heat  away.     This 
is  not  to  be  underrated.     Wo  have  seen  in 
the  table  that  1000  parts  of  flannel  took  up 
in  the  collar  157  parts  of  water.    Take  the 
weight  of  a  whole  woollen  garment  ns  10  lbs. , 
it  is  then  evident  that  it  may  absorb  1.^  lb. 
of  hygroscopic  water,  which  requires  about 
1680  caloric  units  from  one  body  to  be  eva- 
porated.    Linen  and  flannel  bear  the  same 
relation  towards  water  they  are  wetted  with 
as  towards  their  hygroscopic  water.    Linen  is 
quickly  wetted  and  soaked,  wool  more  slowly, 
but  linen  cannot  take  up  the  same  quantity. 
Spilled  water  has  certainly  taught  us  this 
many  times  when  we  desired  to  take  it  up. 
It  is  the  same  in  evapoi-ation,  which  is  also 
much  quicker  from  linen. 

*  *Two  equal  pieces  of  linen  and  flannel,  weigh- 
ing each  1000  grammes,  put  into  water  and 
wrung  out  till  they  no  longer  yield  a  drop  of 
water,  keep  back  resi)cctivcly  740  and  913  per 
1000 ;  but  a  much  greater  difference  exists 
between  the  intensity  of  evaporation  from 
wet  linen  and  from  wet  flannel  daring  equal 
perioda  in  a  heated  room. 


' 

Water  to  1000 

Observa- 
tion. 

Tempera- 
ture, 
Deg.  F. 

Minutes 

Grammes  of 

Linen. 

Flannel. 

1 

70 

740 

913. 

2 

68 

15 

521 

701 

3 

68 

30 

380 

603 

4 

67 

30 

2-29 

457 

5 

66 

30 

99 

309 

6 

66 

30 

65 

194 

'*  It  is  easy  to  see  from  this  table  how  much 
more  quickly  linen  works  than  wool  in  all  direc- 
tions. During  the  first  75  minutes  there  evapo- 
rated from  1000  parts  of  linen  511,  from  1000 
parts  of  flannel  456  water.  Afterwards  the  re- 
verse took  place.  In  the  following  30  minut«s 
130  evaporated  from  linen,  148  from  flannel;  and 
in  the  last  30  minutes  only  44  per  1000  from 
linen,  but  115  from  flannel.  It  is  also  evident 
how  much  more  evenly  the  drying  proceeds  in 
wool.  In  the  first  15  of  the  whole  135  minutes, 
219  evaporated  from  linen,  in  the  last  15 
minutes  28  per  1000 ;  while  with  wool  it  was 
respectively  212  and  97  per  1000.  It  must  not 
be  forgotten  that  all  these  exi)eriments  were 
made  with  pieces  of  nearly  equal  size  and 
shape."— (Pettenkofer.) 

It  hence  is  evident  that  for  tropical  climates, 
where  much  heat  is  received,  white  is  the 
best  colour.  The  same  remark  also  applies  to 
the  clothing  of  men  engaged  in  manufactures 
or  emjdoyments  in  which  they  are  exposed  to 
intense  heat  and  glare  from  furnace-fires  or 
melted  metal. 

Then  as  to  material,  one  layer  of  thin  flan- 
nel  is  practically  as  cool  a  substance  as  we 
can  have,  and  its  great  hygroscopic  power 
causes  it  to  absorb  perspiration,  instead  of, 
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AS  in  th«  case  of  linen,  allowing  the  fluid  to 
rapidly  evaporate,  and  thus  cool  ni  quickly 
and  dangerously.  In  other  words,  a  person 
after  violent  exertion  may  sit  down  on  a  cool 
bank,  if  dressed  in  a  flannel  shirt,  with  less 
danger  than  if  his  dress  were  linen. 

For  cold  climates  a  multiplication  of  layers 

tends  to  warmth.     Two  shirts,  one  over  the 

other,  are  warmer  than  a  shirt  of  thickness 

eqoal  to  the  two.    Garments  of  loose  thick 

texture,  and  dark  in  colour,  are  preferable  to 

those  of  thin  and  close  texture.    The  cavities 

of  the  chest  and  alxlomen  are  the  most  im- 

j-.^rtant  parts  to  be  thoroughly  protected  from 

chilL     The  feet  should  be  kept  dry  and  warm, 

but  the  head,  especially  in  children,  should 

not  be  heated  by  too  closely-fitting  coverings. 

In  temperate  climates  like  our  own,  the 

great  danger  lies  in  the  abrupt  transitions 

from  wet  to  dry,  from  cold  to  hot.    These 

transitions  especially  occur  in  autumn  and 

spring,  and  in  those  seasons  the  weakly  should 

pay  especial  attention  to  their  clothing,  and 

dress  according  to  temi>erature. 

Days  occur  in  the  summer  in  which  the  heat 
e<|ual^  occasionally  that  of  the  tropics,  and 
chiefly  owing  to  improper  clothing,  especially 
abuut  the  head,  deaths  from  sunstroke  are 
common.  Large,  light  straw-hats  should 
always  be  worn  in  the  hot  days  of  summer  by 
all  classes  of  society. 

Clothing  has  frequently  been  the  agent 
through  which  infectious  disease  has  been 
prirpagated.  Judging  from  Stark^s  observa- 
tions on  the  power  of  absorbing  odours,  the 
probability  is  that  contagion  is  absorbed  after 
the  same  manner.  Stark  found  that  the  ab- 
Borptiou  of  odours  was  in  proportion  to  the 
hygroscopic  absorption,  and  that  it  depended 
in  a  great  measure  upon  colour— black  absorb- 
ing most,  then  blue,  red,  green,  yellow,  and 
lastly  white ;  hence,  theoretically,  a  black  or 
dark-coloured  woollen  garment  is  the  worst 
possible  dress  for  a  nurse  attending  cases 
of  fever,  a  light  •  coloured  cotton  dress  the 
Vest. 

Dr.  Guy,  in  his  lectures  on  public  health, 
tells  us  that  the  plague  which  ravaged  London 
m  16G5  was  carried  to  Eyam,  a  small  hamlet 
sskong  the  hiUs  of  the  Peak  of  Derbyshire,  by 
cluthes.     "Quite    early,"    writes  Dr.   Guy, 
**  in  the  month  of  September,  when  the  plague 
vss  at  its  worst  in  London,  there  was  sent 
frofm  London  to  one  George  Vicars,  a  tailor, 
a  box  of  clothes.      He  opened  the  box  and 
hiiDf  the  clothes  to  the  fire,  and  while  he 
vatched  them  was  suddenly  seized  with  vio- 
lent sickness  and  other  alarming  symptoms. 
...  On  the  third  day  the  plague-spot  was  on 
lus  breast,  and  he  died  on  the  following  night, 
t^  6th  of  September.' 


n 


The  jail  distemper  has  frequently,  beyond 
doubt,  been  carried  to  the  outside  population 
by  means  of  clothes.  One  of  the  most  re- 
markable examples  of  tyi)hus  communicated 
by  clothes  was  the  "Black  Assize"  at  the 
Old  Bailey  in  1750.  Here  the  prisoners  had 
not  the  disease  which  with  such  fatal  effect 
they  communicated  to  the  court  that  tried 
them.— (Pbingle.)  From  Foder6  we  get  a 
remarkable  instance  in  which  typhus  was 
communicated  to  the  inhabitants  of  fifteen 
towns  and  villages  by  the  soldiers  of  the 
French  army,  where,  retreating  from  Italy  in 
1799,  they  halted  on  their  route. 

Parry  relates  two  remarkable  instances  in 
which  relapsing  fever  was  trans}>ortcd  to  a 
distance  by  infected  clothes ;  and  Bretonneau 
and  Geudron  believed  that  the  poison  of  en- 
teric fever  could  adhere  to  the  clothes  and 
bedding  of  the  sick,  and  that  the  disease 
might  be  thus  propagated,  and  Murchison 
cites  the  following  case  as  illustrative  of  this 
idea : — 

The  wife  of  a  butcher  residing  on  the 
Cornish  moors  travelled  to  Cardiff,  in  Wales, 
to  see  a  sister  who  was  ill,  and  soon  after  died, 
of  "tj^phoid  fever."  She  brought  back  her 
sister's  bedding.  A  fortnight  after  her  return 
another  sister  was  employed  in  hanging  out 
these  clothes,  and  soon  after  was  taken  ill 
with  ty])hoid  fever,  which  spread  from  her  as 
from  a  centre.  The  woman  who  had  been  to 
Canliff  never  took  the  fever  herself.  There 
had  been  no  cases  in  the  village  previous  to 
her  return,  neither  were  there  any  cases  in 
the  neighbouring  villages  cither  before  or 
after. 

The  writer  of  this  article  has  seen  diphtheria 
unmistakably  propagated  by  clothes  being 
sent  from  a  diphtheritic  house  to  be  mangled, 
and  similar  instances  may  be  found  in  medical 
literature. 

Clothing  and  bedding  are  best  dif^infected 
by  exposure  to  a  dry  heat  of  about  24(y  or 
250°  F. 

Dr.  Ransome  has  proposed  to  disinfect 
clothing  by  placing  it  in  layers  in  a  box,  at 
the  bottom  of  which  is  sund  sprinkled  with 
carbolic  acid.    See  Disi>'F£GnoN,  kc 

Clouds — To  the  meteorologist  clouds  are 
extremely  importaint,  their  form  and  as|)ect 
never  failing  to  assist  his  predictions  as  to 
the  prospect  of  fine,  wet,  or  stormy  weather. 
The  classification  and  nomenclature  now 
adopted  is  that  published  by  Luke  Howard 
in  1863.  Mr.  Howard  divided  clouds  into 
seven  kinds. 

Simple  Forma. 

L  Cirrus  (Lat.  drrui,  a  curl). — This  cloud 
consists  of  parallel  wavy  diverging  filaments 
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which  by  association  form  a  brush,  or  woolly 
hair,  or  slender  network.  It  has  the  least 
density  of  all  clouds,  the  greatest  elevation, 
and  the  greatest  variety  of  extent  and  direc- 
tion, or  figure.  It  hiis  even  been  questioned 
whether  it  is  composed  of  water;  if  so,  it 
must  be  frozen.  It  is  the  cloud  first  seen 
after  serene  weather,  and  in  this  climate 
it  generally  comes  from  the  south  -  west.  — 

(BUCHAN.) 

2.  Cumulus. — Convex  or  conical  heaps  of 
clouds,  increasing  upwards  from  a  horizontal 
base.  Very  dense,  formed  in  the  lower  regions 
of  the  atmosphere,  and  carried  along  in  the 
current  next  the  earth.  Cumuli  are  often 
compared  to  balls  of  cotton  wooL 

3.  Stratus. — A  widely-extended  continuous 
horizontal  sheet,  called  the  cloud  of  nighty 
since  it  generally  forms  about  sunset. 

Modifications, 

4.  Cirro-cumulus,  —  Small,  rounded,  well- 
defined  masses  in  close  horizontal  arrange- 
ment. It  is  formed  by  the  breaking  up  of  the 
fibres  of  the  cirrus-clou(L  When  the  sky  is 
covered  with  such  clouds  it  is  said  to  be 
fleecy. 

5.  Cirro  -  stratus.  —  This  cloud  partakes 
partly  of  the  characteristics  of  the  cirrus  and 
stratus,  and  consists  of  horizontal  masses  or 
strata  more  compact  than  the  cirri.  At  the 
zenith  they  seem  composed  of  a  number  of 
thin  clouds ;  at  the  horizon  they  look  like  a 
long  narrow  band.  This  cloud  is  markedly  a 
precursor  of  storms. 

6.  Cumulo-stratus. — Cirro-stratus  blended 
with  the  cumulus. 

7.  CumulO'Cirro-stratus,  or  Nimbus. — This 
is  the  well-known  rain-cloud,  consisting  of  a 
horizontal  sheet,  above  which  the  cirrus 
spreads,  wiiile  the  cumulus  enters  it  laterally 
or  from  below. 

Estimation  of  Amount  of  Cloud. — To  do 
this  the  scale  generally  adopted  in  this  coun- 
try is  0  to  10.  0  expresses  a  cloudless  sky, 
and  10  a  perfectly  clouded  sky ;  the  inter- 
mediate numbers,  various  degrees  of  cloudi- 
ness. To  get  these  numbers,  look  midway 
between  the  horizon  and  zenith,  and  then 
turn  slowly  round,  and  judge  as  well  as  possi- 
ble of  the  relative  amount  of  clear  and  clouded 
sky. 

Height  of  Clouds. — The  li eight  of  clouds 
varies  from  1300  feet  to  10  miles.  Of  all 
clouds  the  cirrus  is  the  lightest,  and  found 
at  the  greatest  elevations. 

Gloves  —  The  uncxpanded  flower  -  bud, 
dried,  of  Caryophyllus  aromaticus,  a  clove- 
tree  growing  in  the  pjsst  Indian  Islands,  Pcn- 
ang,  Bencooleu,  and  Amboyua. 


Cloves  contain,  according  to  Trommsdorf — 

Volatile  oil IS 

Resin 6 

Tannin 13 

Extractive 4 

Gum 13 

Woodj  fibre 28 

Water IS 

100 

The  volatile  oil  is  the  important  ingredient. 
It  consists  of  a  hydrocarbon  (CioHiq)  and  of 
eugenic  acid  (CioHitO.^).  It  also  contains  & 
crystallisable  body,  caryophylline  (QioUifO), 
which  is  isomeric  with  camphor,  and  eugenine, 
a  body  probably  isomeric  with  eugenic  acid. 

Cloves  are  aromatic  and  stimulant.  The 
oil  of  cloves  is  used  for  microscopical  pur- 
poses, to  render  tissues  transparent.  It  does 
not  mix  ¥rith  water ;  the  latter  must  there- 
fore be  removed  from  the  tissue  before  the 
oil  is  applied. 

The  chief  adulteration  of  cloves  is  the  ex- 
haustion of  the  oiL  They  are  then  dried, 
brightened  up  with  sweet  oil,  and  exposed  for 
sale.  The  only  certain  way  of  detecting  this 
fraud  is  to  distil  the  oil  and  estimate  it. 
Cloves  should  yield  at  least  17  per  cent,  of 
volatile  oil. 

Goooulua  Zndious  — The  fruit  of  the 
Anamirta  paniculata^  a  shrub  growing  in 
Malabar  and  several  islands  in  the  Indian 
Ocean.  As  met  with  in  commerce,  it  is  ui 
extremely  bitter,  dark,  tough,  wrinkled  berry 
about  the  size  of  an  ordinary  cherry.  The 
outside  or  husk  is  hard,  enclosing  a  soft  fatty 
substance.  The  shell  is  an  emetic,  but  the 
seed  is  a  very  active  poison,  containing  a 
glucosido  called  picrotoxine  (CsHeOs).  This 
substance  crystallises  in  colourless  needles,  or 
well-marked  prismatic  crystals,  or  fine  silky 
filaments,  or  transparent  plates,  or  grsjiular 
crystals.  The  crystals  have  an  intensely 
bitter  taste.  They  melt  at  320*  Fahr.,  and 
give  a  sublimate  ;  heated  on  a  porcelain  plate, 
they  darken,  effervesce,  give  off  vapour,  and 
leave  an  abundant  carbonaceous  residue.  In 
common  with  other  glucosides,  when  boiled 
with  an  alkaline  solution  of  sulphate  of  copper, 
they  reduce  the  copper  to  the  state  of  sub- 
oxide. Picrotoxine  is  soluble  in  150  parts  of 
cold,  in  25  parts  of  boiling  water,  in  one-third 
of  its  weight  of  alcohol,  and  in  less  than  half  its 
weight  of  ether.  It  is  not  changed  in  colour 
by  strong  nitric  acid,  but  gives  an  oninge- 
ycllow  colour  with  sulphuric  acid,  chauge<l 
into  green  by  the  contact  of  a  crystal  of 
bichromate  of  potash. 

Coccnhis  Indicus  is  used  for  poisoning  fish 
and  other  animals.  It  is  said  to  be  the  active 
principle  of  **  Barber's  poisoned  wheat,'*  and 
has  been  used,  and  possibly  ooutinuea  to  be 
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tmpiojed^  for  the  purpose  of  adulterating 
beer. 

Dr.  Tajlor,  in  reference  to  the  symptomi, 
&c.,  produced  bj  Cocculia  Indictts,  says  : 
**  Porter,  ale,  and  beer  owe  their  intoxicating 
properties  in  some  instances  to  a  decoction  or 
extract  of  these  berries.  The  fraud  is  per- 
petrated hj  a  low  class  of  publicans.  They 
reduce  the  strength  of  the  beer  by  water  and 
salt,  and  then  gi^e  to  it  an  intoxicating  pro- 
perty by  means  of  this  poisonouf  extract.  A 
medical  man  consulted  me  some  years  since 
in  reference  to  the  similarity  of  cerebral 
fymptoma  suffered  by  several  of  his  patients 
in  a  district  in  London.  It  was  ascertained 
that  they  were  supplied  with  porter  by  retail 
from  the  same  house.  The  effects  produced 
by  this  drug  are  remarkable.  There  is  a 
strong  disposition  to  sleep,  and  at  the  same 
time  wakefulness.  There  is  a  heavy  lethargic 
stupor,  with  a  consciousness  of  passing  events, 
but  a  complete  loss  of  voluntary  power.  It 
is  a  kind  of  nightmare  feeling,  altogether  dif- 
ferent from  healthy  sleep.  Cocculiu  Indicus 
is  sometimes  used  by  robbers  to  intoxicate 
their  victims,  and  to  this  form  of  intoxication 
the  term  *hocussing'  is  applied.*'— (Tatlob's 
Medical  Jurisprudence,  voL  L  p.  395.) 

Xo  antidote  is  known.  Acetic  acid  has  in 
some  cases  given  relief. 

For  processes  for  the  detection  of  picrotoxine 
in  organic  mixtures,  tee  Beer. 


and  Chocolate— Cocoa  is  the 
roasted  seeds  of  the  Theobroma  Cacao,  natural 
wder  Byttneriacecs, 

Chocolate  is  manufactured  from  cocoa  by 
mixing  it  with  sugar  and  other  substancps. 

There  are  numerous  varieties  of  cocoa— such 
aa  Trinidad,  Grenada,  Caracas,  Dominican, 
lea — the  seeds  differing  a  little  in  size  and 
in  quality,  but  very  little  in  the  proportions 
of  the  different  chemical  constituents.  The 
average  composition  of  cocoa  seeds  is  as  fol- 
lows:— 

Avtraffe  Composiiion  0/ Cocoa  Seeds  (Wajixltn). 


P»l  (coco*  batter)  . 

Albamen,  flbriDe,  sod  gluten 

Burch 

Gam 

Colooriog  matter 

Water     . 

Theobromine  . 

Aih 

Low,  Ac. 


I>r  wilt 
6U00 

1000 

8-(K) 
2fi0 
6  00 
1  50 
3-fiO 
0^0 
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Structure  of  the  Cocoa  Seed.— The  seed  is 
composed  of  husk  and  seed  proper. 

The  husk  has  on  its  surface  a  number  of 
tabular  fibres  containing  granular  matter  and 
minute  oorpusclea. 

It  is  composed  of  three  taernhnnea :  the  I 


first  consisting  of  a  single  layer  of  elongated 
cells;  the  second  (forming  the  chief  portion 
of  the  husk),  of  angular  cells,  enclosing 
mucilage,  and  also  containing  a  few  spiral 
vessels  and  woody  fibres.  The  third  mem- 
brane is  very  thin  and  delicate ;  it  consists 
of  small  angular  cells  containing  minute 
globules  of  fat. 

The  seed  is  composed  of  minute  cells  con- 
taining starch.  The  starch-corpuscles  are 
very  small,  with  a  trace  of  inuline  (fig.  20). 
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Fig.  20. 

Ath  of  Cocoa.— The  amount  of  ash  in  cocoa 
seeds  is  of  practical  importance.  The  follow- 
ing percentages  have  been  worked  out  by  Mr. 
Wanklyn : — 


of  Aah. 

Common  Trinitlnil 

8  37 

Very  fine  Trinidad   . 

3^2 

Fair,  (roo<l,  fine  Trinidad  . 

S-M 

Fine  Grenada  .... 

8-0« 

Caracns 

4  58 

Bahia  (Brazil)  .... 

3  31 

Fine  Surinam  (small) 

306 

Mexican 

4127 

Dominican        .... 

2-82 

African 

2  6S 

Mean  of  the  twelve  being 

33I> 

Thus  the  lowest  determination  is  3*06,  the 
highest  4*58  per  cent. 

The  nibs  show  a  lower  ash  than  the  shell. 
The  nibs  of  the  Caracas  gave  3*95  per  cent,  of 
ash,  2*00  being  soluble  and  1*95  insoluble  in 
water. 

The  nibs  of  Mexican  seeds  gave  2*59  per 
cent,  of  ash,  '89  parts  being  soluble  and  1*70 
insoluble  in  water.  The  ash  of  the  shell  is 
rich  in  carbonates ;  the  nib  is  almost  devoid 
of  carbonates. 

According  to  Mr.  William  Bettell  the  ooiii' 
position  of  the  ash  of  cocoa  seeds  is  ai 
lowB  :— 
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Potash 2981 

Chloride  of  sod itim  610 

Peroxide  of  iron     ....  160 

Alumina 2*40 

Lime 772 

Bfagnesia 7*90 

Phosphoric  acid     ....  24-28 

Sulphuric  acid                        .       ^  1-92 

Carbonic  acid                                  .  0*98 

Silica 6-00 

Sand 1215 


99  86 


Nutritive  Vafuc — A  pint  of  cocoa  made 
with  an  ounco  of  ground  nibs  will  contain  the 
following  prox)ortionB  of  natritioU8  matters. — 
(Letuebt.) 


Nitrogenous  matters 
Patty  matter 

Gum,  Bu^rar.  and  extractive 
31ineral  mutter 

Total  extracted 


96-2  grains. 
2188 
65  6 
175 


398  1 


It 
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Adulterations.  —  Sugar,  reddle,  Venetian 
red,  amber,  chicory,  cocoa  busk,  cereal  grains, 
arrowroot,  sago,  or  potato  starches,  sugar. 
According  to  Normandy,  brick-dust  and  per- 
oxide of  iron  are  met  with  to  increase  tbe 
weight.  Chocolate,  according  to  M.  Cheval- 
lier,  is  adulterated  with  the  following  matters, 
besides  those  already  mentioned  as  being 
mixed  with  cocoa  :  Copper,  lime,  lentils, 
maize,  beans,  olive  oil,  almonds,  yolk  of  egg, 
veal  or  mutton  fat,  storax,  balsam  of  Peru, 
benzoin,  rasped  almonds,  Aravbic  and  traga- 
canth  gum,  cinnabar,  red  earths,  red-lead, 
red  oxide  of  mercury,  &c.  Many  of  these  are 
obviously  very  improbable  adulterants. 

Detection  of  AduUerations. — The  microscope 
will  detect  most  of  these.  If  any  mineral 
substance  has  been  added,  an  examination  of 
the  ash  cannot  fail  to  detect  it.  The  ash  is 
apparently  never  more  than  5  per  cent.  ;  in- 
deed, in  soluble  cocoa  it  is  very  small.  Thus 
Mr.  Wanklyn  gives — 

Soluble  cocoa  (by  mixing  with  starch 

and  sugar) 1  -45 

Dunn  &  llewctt's  commercial  cocoa  1*71 

Cliocolate Ill 

An  infusion  in  cold  water  of  goml  cocoa  nibs 
yields  the  following  percentages  :— 


phosphate  of  soda.  After  standing  seTeral 
hours,  the  resulting  precipitate  is  washed  first 
by  decantation,  then  filtered,  and  again 
washed ;  lastly,  dried,  ignited,  and  weighed. 
Pyrophosphate  of  magnesia  x  by  "06396  = 
phosphoric  acid.  The  ash  of  the  entire  seedi 
contains  24  per  cent,  of  its  weight  of  phos- 
phoric acid. 

The  Society  of  Public  Analysts  consider  that 
cocoa  should  be  called  adulterated  in  which 
the  cocoa  butter  is  reduced  below  20  per  cent. 
The  fat  can  of  course  be  estimated  by  extrac- 
tion with  ether. 

God-Fish— As  an  article  of  diet,  cod  is 
inferior  to  mackerel,  eels,  salmon,  and  trout, 
for  these  contaiu  a  much  larger  amount  of  fat. 

The  flesh  of  the  cod  contains  but  little  fat 
(2*9  per  cent.),  it  being  largely  accumulated 
in  the  liver.  The  following  table  will  show 
the  nutritive  value  of  this  fish  :— 


Organic  matter 
Miuural  matter 


6-70 
2'W 


A  convenient  quantity  of  cocoa  for  this  pur- 
pose is  10  grammes  in  220  c.c  of  water. 

Wanklyn  has  suggested  the  determination 
of  phosphoric  acid  in  the  ash  as  a  means  of 
detecting  the  adulteration  of  cocoa.  It  is 
obvious  that  the  addition  of  starchy  and  sac- 
charine matters  must  dilute  the  phosphates  of 
tiie  seed.  The  sample  must  be  burnt  down  at 
a  low  red  heat,  the  ash  dissolved,  and  t)ie  phos- 
phoric acid  i>recipitated  by  a  mixture  of  solu- 
tJon  of  ainmonia,  sulpliate  of  magnesia,  and 


Composition  of  Cod. 

Nitrogenous  matter 

Fat 

Saline  matter   .... 
Water 


181 
2JJ 
10 

780 

lOO-O 

Ood-Iiiver  Oil  {Oleum  JIforrAun?)— The 
oil  extracted  from  the  fresh  liver  of  the  cod 
{(jradvs  Morrhua^  Linn.)  by  the  application  of 
a  heat  not  exceeding  180°.  Other  species  be- 
sides the  Gradus  Morrhua  also  yield  this  oil, 
such  as  G,  callarivs^  G,  carbonarius^  G.  molva. 

There  are  three  chief  varieties  of  cod-liver  oil 
in  commerce,  distinguished  by  their  colour — 
the  light,  the  pale  brown,  and  the  dark  brown. 
The  two  former  are  usually  the  purest. 

Cod -liver  oil  contains  oleine,  margarine, 
certain  colouring  matters  of  the  bile,  phos- 
phoric acid  (09  per  cent.),  sulphuric  acid, 
salts  of  lime,  magnesia,  and  iron,  free  phos- 
phorus ("02  per  cent.),  iodine,  ami  bromine; 
but  the  proportion  of  all  the  different  sub- 
stances is  not  accurately  known. 

Cod-liver  oil  gives,  in  common  with  all  oils 
of  hepatic  origin,  a  lake  or  crimson  colour 
when  heated  with  sulphuric  acid.  Cod-liver 
oil  is  said  to  be  extensively  adulterated.  If 
mixed  with  an  oil  not  of  hepatic  origin,  it  may 
be  tested  with  sulphuric  acid  in  the  manner 
detailed  under  Oils  ;  but,  practically  speak- 
ing, the  adulterations  of  cod-liver  oil  are  diffi- 
cult to  detect.    See  Oils. 

Coffee — The  seeds  or  berries  of  the  Cafea 
Arahicaj  or  coffee  plant.  This  plant  belongs 
to  the  natural  order  Cinchonacecc,  and  to  the 
sub-order  Caffta.  It  is  said  to  be  a  wild  plant 
in  Abyssinia  and  in  the  low  mountainous  dis- 
tricts of  Arabia  Felix  ;  but  it  is  cultivated  on 
a  very  large«cale  in  various  parts  of  the  earth. 
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■ml  it  hma  been  •oiupntcd  that  no  leia  Uikd 
fiM.000,000  IbL  o[  euffM  in  anniullr  coo- 
■onxd  by  the  vbole  maid.  Of  tbu  Urga 
qnutitj  En)[Und  nasi  only  40,000,000,  wliich 
ii  is  k  gn»t  meunre  tupiilied  b;  our  ovd 
plutAtiaui  in  the  Weit  lD<liei ;  ths  fineit 
Hoch^  howeTcr,  eom»  from  Aden. 

The   Inre*  poiuii    in    loine    degree 
qiulitica  of  the  plant,  and  hare  bean  a 
in  a  nmilar  ny  to  the  learea  of  tea.  but  i 
Che  *ecd  or  berry  thut  ii  priiicijially  employed 
in  all  eoanlriea. 

Prtfamtion, — Tlie  aaada  are  TOiated  to  ■ 
cbooolaie  brown,  and  are  tbcD  ground  to 
I>>»deT  in  ■  null,  and  ued  in  the  form  of 
infuitHi  or  decoction. 

Cktmieai  Compotition. — The  propertiBa  of 
coffe*  depend  upon  an  aramatic  oil  and  an 
alkaloid  called  eifTeine.  The  fallowing  ii  Ibe 
oompoeitjon  of  coffee,  both  before  and  after 
routing.     The  anHlyiei  are  by  Schrader  ;— 

PecBliar  cafftic  priodiilt     17  if 


The  routing  doei  not  deKtroy  the  caffeine, 
and  it  ii  in  a  large  degree  free  and  aoluble. 
Aubert  found  in  a  cnp  of  coffee  made  with 
16  66  gramniei,  from  "1  to  -12  gramme*  (1'5  to 
IB  grain*)  of  caffeine. 

MicTiMcopieal  Slrvcturt  of  the  Cofce  Seed. — 
The  berriei  ooniiat  of  a  bard  and  tough  tiuue 


that 


1   long 


ORking. 


covering  Uie  beny  i<  made  up  of  lengthened 
oelli  with  oblique  marking),  reating  on  a  tbin 
membrane  almott  etruelureleH  (Gg.  21).    Tba 


coffee  haa  been 


The  amount  of  caffei 
tprj  *arionilj  italod ;  it  is  probably  about  'BO 
|it'r  csnL  Graham,  Stenbouae,  and  Campbell 
p-n  'ST  per  cent. ;  Aubert  found  it  between 
'M  and  'S4Q  i>cr  cent. ;  while  Boutron  and 
Itobi<iuet  pnl  it  aalow  aa  "2^8  per  cent.,  and 
Piien   ai   high   ai    173C    per   cent.      See 

The  effect*  of  rouUngoo  coffee  ore  to  iwoll 
the  berry  (tliii  i*  from  tJie  cxtructioii  of  vari- 
ifV  galea,  but  princi[>H]ly  carboDic  acid),  to 
drire  off  a  large  qaautity  of  water,  and  to 
diuga  the  (Ugar  into  eariLmvl.  For  inatanoe, 
Graham  and  Htenhouae  fiiund  the  following 
difference  in  the  amount  of  lugar  between  raw 
ud  toaited  coffee  :— 


"^.' 


oblique  marking*  of  the  celt*  are  ao  cbaractcii*- 
tio  tbat  they  may  bo  diatingai«hcd  from  cTery 
otber  tiiaae.  T)ie  suliitnnce  of  the  berry  ia 
made  np  of  angular  cell*  cloudy  adherent  to 
each  other,  and  each  containing  droplets  of  oil. 
The  proeeii  of  roaatiiig  diaaipatea  in  anme 
meaauTo  thia  oil,  but  leave*  the  atructure, 
where  it  ia  not  chnrrcd,  unimpaired. 

Phi/tiohfficat  Action  oj  dgee.and  itt  Valut 
at  an  Artirlc  of  Ditt.—Tke  action  of  cnffeina 
by  itaelf,  and  the  oolion  of  coffee,  ii  widely 
different,  and  the  two  must  not  be  confuacil, 
ne  they  have  been  by  aonie  author*.  Yet, 
who  would  undertake  to  deduce  the  proper- 
tie*  of  ojiium  fnim  it>  alkaloid  morphia! 
Coffee  apjieiir*  to  act  decidedly  on  tlie  nenou* 
syatem  ;  it  ia  euentially  a  Dcrvoua  alimalant. 
It  caUBca  wakefuliiei*.  iiicrcnaed  brain  power, 
and.  in  large  doaca,  trernon.  According  to 
Edward  Kmith,  it  leuena  the  action  of  the 
«kia  and  prumotea  that  of  the  bowela. 
Lehmann  ai*erted  that  coffee  and  tea  leaa- 
ened  the  waate  of  tlie  ayitcm.  decreaaing  the 
urea  and  phoaphoric  acid ;  but  thii  bai  lately 
been  doubted :  it  true,  coffee  would  bo  an 
UMlirest  food.    AccoidinQ  to  tb«  ^nwiA  iW* 
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of  knowledge,  it  can  only  be  called  a  true 
nervous  stimulant.    See  also  Caffeine. 

AduHerations  of  Coffee, — The  adulterations 
of  coffee  are  numerous  —  chicory,  roasted 
wheat,  rrc,  and  potato  flours,  roasted  beans, 
mangel-wurzel,  acorns,  burnt  sugar,  or  black 
jack ;  and  when  mixed  with  adulterated 
chicory,  it  may  also  contain  any  of  the  sophis- 
tications mentioned  under  CuiooBT.  The 
adulterations  are  generally  to  be  found  in  the 
ground  coffee,  but  the  berries  are  sometimes 
mijced  with  chicory  compressed  into  shajxis 
resembling  coffee  berries.  In  1850,  Messrs. 
Duckworth  of  Liverpool  actually  took  out  a 
patent  for  this  purpose. 

The  adulteration  of  coffee  was  at  one  time 
a  regular  organised  industry ;  and  there  ex- 
isted, ten  years  ago,  two  manufactories  in 
France — one  at  Lyons  and  the  other  at  Havre 
— expressly  established  for  the  purpose  of 
mixing  coffee  with  burnt  cereals  and  the 
scorched  outer  covering  of  cocoa. 

Deteclion  of  Adulterations.— Chicory  is  the 
principal  adulteration,  and  its  microscopical 
character,  its  sophistications,  kc,  should  be 
carefully  studied.    See  Cuicort. 

The  process  of  ascertaining  an  admixture 
of  any  foreign  substance  with  coffee  is  tolerably 
certain. 

L  Preliminary  Examination. — Strew  alittle 
of  the  powder  on  the  surface  of  cohl  water. 
Genuine  coffee  floats,  and  does  not  colour  the 
water ;  chicory  and  burnt  sugar  rapidly  sink 
to  the  bottom,  and  impart  a  brown  colour  to 
the  liquid.  If  any  sediment  occurs,  it  will  bo 
well  to  remove  it  with  a  pipette  for  micro- 
scopical examination. 

2.  Microscopical  Examination. — This  will 
reveal  most  of  the  adulterations  of  coffee.  It 
is  well  to  obtain  an  accurate  knowledge  of  the 
structure  of  pure  coffee  and  pure  chicory  first. 
{See  Chicory.)  If  a  sample  of  coffee  be 
moistened  with  water,  and  small  black  shin- 
ing particles  be  seen  in  the  field,  surrounded 
by  a  dark  coloration,  burnt  sugar  is  present. 

3.  By  making  standard  infusions  of  pure 
coffee  and  chicory,  and  then  taking  the  same 
weight  of  the  suspected  coffee,  and  comparing 
the  colour,  it  is  possible  to  obtain  a  very 
accurate  idea  of  the  quantity  of  chicory 
added. 

Loebody  recommends  this  to  be  done  as 
follows  :  Take  1  gramme  of  the  unknown 
mixture,  and  1  gramme  of  a  standard  mix- 
ture of  equal  parts  of  chicory  and  coffee ; 
remove  all  the  colouring  matter  from  each 
sami)le,  and  make  the  extract  of  each  up  to 
the  same  bulk.  Put  50  c.c.  of  the  filtered 
extract  from  the  vnknotcn  mixture  in  a 
Nessler  cylinder,  and  determine  by  trial  how 
many  cc.  of  the  extract  from  the  standard 


mixture,  together  with  sufficient  distilled 
water  to  make  up  the  50  c.c.,  will  give  the 
same  colour.  In  calculating  the  percentage 
of  chicory  present,  closely  accurate  results 
are  obtained  in  practice  by  assuming  the 
tinctorial  power  of  chicory  to  be  three  times 
that  of  coffee.  —  (J.  K.  Leebody,  Chemical 
News,  XXX.  243.) 

4.  Messrs.  Graham,  Stenhouse,  and  Camp- 
bell proposed  to  take  the  density  of  different 
infusions  of  coffee,  &c.,  as  a  guide  to  iVt 
adulteration ;  and  it  is  found  in  practice  to 
work  tolerably  well,  and  to  give  approximative 
results.  Tlie  following  solutions  were  mnde 
by  them  by  first  treating  the  i>owder  of  the 
roasted  substance  with  ten  times  its  weight 
of  cold  water,  boiling,  and  filtering,  and  de- 
termining the  density  at  60"  F. : — 

?p«nttan 1002U 

Lupine  seed         ....        li»05-70 

Acorns         1007  30 

Poaa    .... 
Mocha  coffee 
Beans  .... 
Nelljiljerry  coffee 
Plantation  Ceylon  coffee 
Java  coffee  . 
Jamaica  coffee 
Costa  Rica  coffee 


Native  Ceylon  coffee 

Brown  msdt 

Par8nii)S 

Carrots 

Bouka  . 

Yorkshire  chicory 

Black  malt  . 

Turnip.s 

Rye-meal 

English  chicory   . 

Dandelion  root    . 

Red-beet 

Foreign  chicory  . 

Guernsey  chicory 

Blangel-wurzel 

Maize  . 

Bread  raspings    . 


1007  30 
lOOSOO 
10i8-40 

1008  •4<) 
1008-70 
10i>8-70 
1003-70 
100900 
1009-16 

1009  00 
1010 -9(3 
1U14  3  I 
101710 

1018  50 

1019  10 
1021-20 
1021-40 
1021-60 
1021-70 
1021-90 
102210 
102a&i 
1023 -iO 
1023 -to 

1025  30 

1026  3() 


Allen  (Chemical  News,  March  27,  1874) 
gives,  as  the  result  of  his  estimations  of  the 
density  of  pure  coffee,  1008*7,  and  proposes 
the  following  formula,  by  which,  when  pre- 
pared as  above,  the  proportion  of  chicory  to 
coffee  may  be  calculated.  C  represents  the 
percentage  of  coffee,  D  the  density  of  the 
solution: — 

(1020*6-1-)  100 


C  = 


12 


5.  Decolourise  an  infusion  of  the  sample 
either  by  animal  charcoal  or  by  permanganate 
of  potash,  and  test  for  starch  by  tincture  of 
iodine.  Tliis  test,  when  negative,  excludes 
many  adulterations,  but  does  not  exclude 
chicory.  Neither  chicory  nor  coffee  possesses 
starch. 

6.  Put  1  gramme  of  coffee,  well  ground,  in 
a  platinum  dish,  and  ignite  until  the  ash  is 
constant,  then  cool  and  weigh.  The  ash  of 
genuine  coffee  should  not  exceed  more  than 
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4*5  per  cent.,  and  it  sboold  be  nearly  all  sol- 
uble in  boiling  bydrocbloric  acid.  If  only 
1  per  cent,  remains  undissolved,  it  is  a  proof 
of  adulteration,  as  coffee  ash  contains  no 
silica. 

7.  Ignite  5  grammes  of  coffee,  and  carefully 
fXAmine  the  chemical  constitution  of  the  ash. 
Tije  following  are  the  princii>al  differences  be- 
tween the  aah  of  coffee  and  of  chicory : — 


Sn5ca  and  sand    . 
Carbonic  acid 
Ses^oioxide  of  Iron 
Chlorine 


CoffMAnb. 

•  •• 

14^2 
0-44  too  98 
0-26  to  111 


Chtonry  Aih. 

10-4)9  to  35  85 

1-78  to    3  19 

313  to   6*32 

3-28  to   4^3 


It  result*  from  this,  that  coffee  a<lulterated 
with  chicory  will  give  an  ash  containing  silica, 
with  less  carbonic  acid  than  normal,  more 
iron  and  more  chlorine,  all  of  which  can  be 
easily  determined. 

8.  The  proportion  between  the  soluble  and 
insoluble  constituents  of  the  ash  in  water 
appears  constant.  On  this  account,'Mr.  Allen 
propoeea  it  in  union  with  other  tests  as  a  valu- 
able indication.     He  says — 

*'  I  i^ite«l  three  samples  of  genuine  coffee 
of  different  kinds  and  three  of  chicory,  taking 
5  grammes  for  each  experiment.  After  weigh- 
ing, the  ash  was  boiled  in  water,  the  liquid 
filtered,  the  clear  solution  evaporated  to  dry- 
neaa.  and  the  residue  heated  to  full  redness 
and  weighed.  The  following  were  the  propor- 
tions in  100  of  the  sample : — 


1.  Coffee 


Total  A>h. 

8-86 
395 
4^0 


Sulnbla 
Aih. 

296 

8-40 

3-38 


Percent  of 
toUIAsh. 

=    76 

=    86 

=    80 


Avenge  of  coffees 
L  Chicory,  foreign 

a.       „ 

of  chicories  5-06 


4-00       8-24    =    81 


6-36 
,.  605 

English       4  90 


1-20 
183 
218 


22 
36 
44 


174    =    34 


"The  proportion  the  soluble  ash  of  the 
chicories  bears  to  the  total  varies  considerably, 
owing  to  the  different  quantities  of  silica  pre- 
sent in  the  samples,  and  the  percentage  of 
fcilable  ash  is  not  so  constant  as  in  the  case  of 
eolTee. 

'*Ajsnming  3'24  per  cent,  as  the  average 
soluble  ash  of  coffee,  and  1*74  as  that  of 
caieoiy,  the  percentage  of  coffee  in  a  mixture 
voold  be  represented  by  the  following  equa- 
tion, where  C  is  the  percentage  of  coffee  and 
S  the  percentage  of  soluble  ash. 


C=  (100  8-174)2." 
3 
HChemical  News,   March  27,  1874.)      See 
CiFTinrE,  CmcoBT. 

OolflUeiaa — An  alkaloid  extracted  from 
ftc  mmLi  of  the  meadow  saffron  {Colehicum 


autumnaU).  It  was  formerly  supposed  to  be 
identical  with  veratria.  It  differs  from  ver- 
atria  in  being  more  soluble  in  water,  and  not 
exciting  sneezing.  It  is  extremely  poisonous. 
Sulphuric  acid  turns  it  of  a  yellowish 
brown.  J*fitrio  acid  turns  it  violet,  passing 
into  indigo  blue,  green,  and  yellow. 

OoUeotor  of  Rates  — /See  Ofyicebs, 
Appointment  op. 

Oolofltrum,  or  "  Beastings  "—The  first 
mUk  yielded  by  the  cow  after  parturition. 
It  is  of  a  somewhat  viscid  or  stringy  consist- 
ence, with  a  turbid  and  yellowish  appearance, 
and  a  strongly  alkaline  reaction.  For  the 
first  ten  days  after  the  cow  has  calved,  it  is 
totally  unfit  for  use.  It  contains  more  albu- 
men than  caseine,  and  hence  undergoes  coag- 
ulation on  boiling.  Under  the  microscope 
a  number  of  large  irregular  bodies  are  seen, 
which  consist  of  conglomerations  of  small 
fat  globules,  held  together  by  an  amorphous, 
somewhat  granular  substance.  These  are 
called  colostrum  corpuscles. 

Colostrum  has  a  somewhat  sickly  odour 
and  a  purgative  action. 

Colouring  Matters— The  following  list 
gives  the  names  of  the  principal  substances 
used  for  colouring  food,  drugs,  &c. : — 


Alum. 
Ann&tto. 
Antwerp  blue. 
Artificial  ultramarine. 
Baked  horse's  liver. 
Beetroot  dregs. 
Bichromate  of  potash. 
Bilberries. 

Bisulphuret  of  mercury. 
Black-jack  (burnt  sugar). 
Black-lead. 
Blood,  burnt. 
Bole,  Armenian. 
Brazil  wood. 
Brick-dust 
Brunswick  green. 
Carbonate   of  lime   and 

magnesia 
Catechu. 
Chalk. 
China  clay. 
Chinese  yellow. 
ChromattfS  of  potash. 
Chrome,  yellow. 
Cobalt. 
Cochineal. 
Copper,  salts  of. 
Dutch  pink. 
Elderberry  Juice. 
Emerald  green. 


Ferruginous  earths  (vari- 
ous). 
Gamboge. 
Gum. 
Indigo. 
Lard. 
Liquorice. 
Litmus. 
Lognirood. 
Madder  root. 
Milk  of  almonds. 
Naples  yellow. 
Opium. 
Oxalic  acid. 
Plaster-of-Paris. 
Potash. 
Prussian  blue. 
Red  dyes. 
Red-lead. 
Red  ochre. 
Rose  pink. 
Sap-green. 
Smalt. 
Sugar. 
Treacle. 
Turmeric. 
Ultramarine. 
Yenetian  red. 
Yermilion. 
Yeilow  ochre. 


Combustion,  Products  of —It  is  found 
that  coal  of  average  quality  gives  off  in  com- 
bustion— 

1.  Carbon, — About  1  per  cent,  of  the  coal  is 
given  off  as  fine  carbon,  and  tarry  particles. 

2.  Carbonic  Acid, 

3.  Carbonic  Oxide. — When  there  is  aban- 
dance  of  air  given  to  fuel  at  the  proper  tim« 
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Rud  place,  the  result  of  the  combustion  of  car- 
bon is  carbonic  acid ;  but  if  there  be  more 
carbon  than  air,  the  result  is  carbonic  oxide. 

4.  Sulpfnirf  and  Sulphurous  and  Suiphurie 
Add.— The  amount  of  sulphur  in  coal  varies 
from  ^  to  6  or  7  per  cent. 

5.  Sulphuret  of  Carlton. 

6.  Ammonium^  Sulphide,  or  Carbonate. 

7.  Sulphuretted  Hydrogen.— Bometimca. 

8.  Water. 

Regarding  the  sulphuric  acid  found  in  coal 
smoke,  it  may  be  observed  that  when  coal  is 
burnt,  every  pound  consumes  the  oxygen  of 
150  cubic  feet  of  air.  AVlien  there  is  1  ner 
cent,  of  sulphur  in  the  coal,  this  will  be  equal 
to  '46  grains  in  a  cubic  foot  of  the  smoke,  or 
•92  of  sulphurous  acid  —nearly  one  grain  of 


sulphurous  acid  in  a  cubic  foot  of  smoke. 
But  twice,  and  sometimes  even  four  times, 
this  amount  of  air  is  supplied. 

Burning  coal  with  1  per  cent,  of  volatile 
suljihur  gives  out  a  smoke,  a  cubic  foot  of 
which  at  the  ordinary  temperature  contains 
the  following  grains  of  sulphurous  acid : — 

GnlBA. 

Uiting  150  cubic  feet  of  air  to  1  lb.  of  coal         1 


ft 


300 
OUO 


It 


»» 


6 
25 


and  burning  coal  with  2  per  cent,  of  volatile 
sulphur,  double  the  amount  is  given  out. 

Dr.  Angus  Smith,  in  his  well-known  work, 
"Air  and  Kain,"  gives  the  following  table, 
showing  the  sources  of  the  different  gases 
found  in  coal  smoke : — 


Scarce  of  Gas. 


Carbonic 
Acid. 


Carbonic 
Oxide. 


Oxygen. 


Nitrogen. 


Gas  from  chimney  4  feet  above  the  ) 
fireplace [ 

Gas    from    the  middle  of  a  good  ) 
fire f 

A  great  mass  of  coal  over  the  fire,  \ 
the  ^  taken  from  below  the  > 
glowmc  mass  .        .        .        .      j 

A  heap  of  glowing  coal  gas  taken  \ 
close  to  the  spot  where  carbonic  > 
oxide  was  burning  .        .        .     j 

Gas  from  clear  fire  below     . 

Gas  from  same  fire  at  the  upper  part ) 
1  inch  below  the  surface .        .      | 


o-a5 

1-65 
19-46 
20-90 

0-38 
0-09 
010 

19-03 
19-29 

•  •  • 

•  •  • 

80-02 
78-68 
80-45 
79-00 

17-50 
17-44 

•  •  • 

2-46 
0  39 

80-04 
82-17 

15-43 
18-17 

3-49 

2-48 

096 

•  •  ■ 

80-12 
79-35 

16-10 
17-21 

20-80 

•  •  • 

•  •  • 

099 

4-95 
4-25 

•  •  • 

78-95       , 

78-54 

78-21 

In  fuur  analyses  of  the  smoke  issuing  from 
the  large  chimneys  of  sugar-works,  the  same 
observer  obtained  the  following  results  : — 


Gaum. 

Carbonic  acid  .. 
Carbonic  oxide. 

OxTgcn 

Oleflant  gas 

Nitrogen 


I 


II. 


in. 


7  07 
none 
12  61 
none 
79  62 


IV. 


7  47 

7  31 

none 

none 

8  11 

10  59 

none 

nono 

84  42 

82  10 

713 

0  52 

12  93 

none 

79  42 


99  90    I  loO  00    I  100  00 


100-00 


And  in  an  examination  of  the  deposit  taken 
from  the  top  of  a  blast-furnace  (which  may  be 
considered  as  condenseil  smoke),  the  following 
substances  were  found  in  it  :— 


The  composition  of  coal  ash  is  thus  given  in 
Watt*s  **  Dictionary  of  Chemistry  : " — 

Analysis  of  the  Ashes  of  Coal. 


NeweMtle 
C<mU,  aftci 
licdavtiuR 
Bulpharlc 
Add. 


Antenic 

0  08 

Oxldo  of  lead 

n-24 

Peroxide  of  iron  *  . 

2335 

Alumina          .... 

14  37 

Silica 

26  63 

Sulphate  of  lime 

Carbonate        .... 

12  76 

2-50 

Lime,  probably  with  silica 

2  12 

Sulphate  of  potaidi 

666 

Chloride  of  sodium 

4  89 

Sulphate  of  soda 

1-72 

Msfrne.sia        .... 

1-63 

Carbon 

195 

Lithium 

trace 

Vanadium        .... 

trace 

16-03  soluble,  7  32  nearly  insoluble. 


Silica 
Alumina   . 
Sesquioxideof  iron  ^ 
and  alumina  .      / 
Sesquioxide  of  iron 
Lime 

Mtignosia  . 
PotoMh 
So«la 

Sulphuric  acid  . 
Pliosphoric  acid 
Percentage  of  a^h 


02-44 
3122 


2  20 
0  75 
0  85 
2-48 


1-36 


Arfnam 
of  Fir* 
Welsh 
Coali. 


42  67 

•  •  • 

43  60 

6  65 
1^8 


4  46 
066 
8  15 


Ar«iv* 

ofViv* 


49  63 
38^ 

•  •• 

8-18 
1-41 


6^ 
103 


For  complete  combustion  1  lb.  of  coal  de- 
manils  about  240  cubic  feet  of  air.  Tlie  pro- 
ducts of  the  combustion  of  coal  i)ass  into  the 
atmosphere,  and  usually  are  at  once  largely 
diluted  ;  but  it  is  not  so  with  the  tarry  mat- 
ters and  suspended  carbon.  Particles  of  car- 
bon are  not  found  higher  than  600  feet.  The 
air  of  London  is  so  loaded  with  carbon,  that 
eveD  when  there  is  no  fog,  particles  cah  be 
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•oUected  ou  Pouchet's  aerotcope,  when  only  a 
very  small  quantity  of  air  is  drawn  through. 
It  would  appear  that  it  is  chiefly  from  00m- 
VutioQ  that  the  air  of  towns  contains  so  much 
aad  as  to  make  the  rain-water  acid« 

Angus  Smith  found  in  Manchester,  in  1868, 
tbe  rain  to  contain  from  5*6  grains  to  1*4 
(run  of  sulphuric  acid  (free  and  comhined), 
&Dd  from  1*277  to  '0*278  grains  of  hydrochloric 
acid,  per  gallon.  The  sulphuric  acid  is  always 
Ur^r  in  amount  than  the  hydrochloric. 
(W  pof  has  the  following  composition  : — 


nt4rof«n 

JUnb  pas  (ligb^  carburetted) 


hjdrojEen  1 
Carbooic  oxide 
(Hcfiantms  . 
Acrtrleo* 

5«lphiirett«d  hydrogen 
Nitrogten 
CtrhuDic  add 
telphoroos  acid 


J 


40 
35 

3 

3 
S 


to 

to 

to 
to 
to 


0?0  to 

2  to 

3  to 
0.6    to 


45  5S 

40 

66 
4 
3 
1 

2  5 

3  75 
1 


Aminoniaorammoniain  sulphide 
lATioD  hi^ulphide         .  1 


r  in  the  best 
J  cannel-coal 


gas  only 
traces. 


As  much  as  11  per  cent,  of  carbonic  oxide, 
56  per  cent,  of  the  light  carburetted  hydrogen, 
sod  00  grains  of  sulphur  have  been  found. 
Tbe  Parliamentary  umximum  of  sulphur  is 
liDprains  in  100  cubic  feet. 

When  the  gas  is  partly  burnt,  the  hydrogen 
sad  light  an<l  heavy  carburetted  hydrogens 
are  almost  destroyed,  nitrogen  (67  per  cent), 
water  (16  per  cent.),  carbonic  acid  (7  per 
cent.),  and  oirbonic  oxide  (5  to  6  per  cent.) 
being  the  principal  resultants  which  escape 
gtenerally  into  the  air  of  rooms.  If  the  com- 
bustion were  perfect,  there  would  be  little 
carbonic  oxide. 

One  cubic  foot  of  gas  will  destroy  the  entire 
•xygen  of  about  8  cubic  feet  of  air,  and  it  will 
nise  the  temperature  of  31  '21K)  cubic  feet  of 
sir  1'  F.  Weaver  found  as  much  as  5*32 
volumes  of  carbonic  acid  per  1000  in  the  room 
of  a  framework-knitter  in  Leicester,  with  four- 
teen gaslights  burning.  In  other  workrooms 
tie  amounts  were  5*28,  4*6,  down  to  2 '11 
Tolnmes  per  1000.  Such  large  amounts  are  un- 
doubtedly very  injurious. 

Wood  produces  carbonic  acid,  acetio  acid, 
■nd  water,  but  few  compounds  of  sulphur. 
1  lb.  of  dried  wood  demands  about  120  cubic 
feet  of  air  for  complete  combustion. 

CandltM.  —The  products  of  the  combustion 
d  a  candle  are  carl>onic  anhydride  and  aque- 
oni  vajtour.  A  candle  of  six  to  the  pound 
will  in  an  hour  bum  about  170  grains. 

OU,—A  lamp  with  a  moderately  good  wick 
vill  bum  about  154  grains  of  oil  2>er  hour, 
isd  will  consume  the  oxygen  of  about  3*2 
csbk  feet  of  air,  and  produce  nbout  ^  a  cubic 
foot  U  carbonic  aci(L  1  lb.  of  oil  demands 
btm  140  to  150  cubic  feet  of  air  for  complete 


combustion.  Dr.  Zock  says  that  oil,  for  an 
equal  illuminating  power,  gives  off  less  car- 
bonic acid  than  gas.  Dr.  Olding  found  that 
candles,  for  an  equal  illuminating  power,  con- 
taminated the  air  more  than  gas ;  the  latter, 
though,  gives  out  more  water. 

Tobacco  smoke  contains  particles  of  nico- 
tine* or  its  salts,  and  probably  of  piooline 
bases.  There  are  also  much  carbonic  acid, 
butyric  acid,  and  ammonia. 

Committees — A  committee  for  sanitary 
purposes  is  often  a  better  body  for  the  de- 
spatch of  business  than  a  larger  board. 

Boards  of  guardians  for  unions  of  any  sixe 
have  generally  so  much  business  to  transact 
at  their  ordinary  meetings,  that  when  they 
form  a  sanitary  authority,  it  is  generally  at  a 
late  hour,  and  the  sanitary  business  neces- 
sarily gets  hurried  through  or  slurred  over,  so 
that  it  is  well  for  those  thus  situated  to  delegate 
all  their  powers  to  a  committee,  who  should 
meet  on  some  other  day  than  a  board-day. 

In  those  districts  which  are  formed  of 
several  unions  which  have  united  in  order  to 
secure  the  services  of  one  health  officer,  a 
central  committee,  composed  of  delegates 
from  each  of  the  local  authorities,  if  not  ab- 
solutely essential,  would  be  found  of  great 
utility.  Such  a  committee  could  meet  at 
least  once  a  year.    See  Districts,  United. 

**A  rural  authority  may,  at  any  meeting 
specially  convened  for  the  purpose,  delegate 
for  the  current  year  of  their  office  all  their 
powers  to  a  committee  consisting  wholly  of 
their  own  members  ;  provided  that  one-third 
at  least  of  such  committee  shall  consist  of  ex- 
officio  guardians,  but  in  case  an  adequate 
number  of  such  ex-officio  guardians  does  not 
exist,  then  the  number  deficient  shall  be 
made  up  of  elected  guardians  ;  and  any  such 
committee  shall  have  the  powers  by  this  Act 
vested  in  the  rural  authority  by  which  it  was 
formed,  and  shall  be  deemed  to  bo  during 
such  year  of  office  as  aforesaid  the  rural 
authority  of  the  district."— (P.  H.,  s.  201.) 

**  Every  urban  authority  may  from  time 
to  time  appoint  out  of  their  own  number  so 
many  persons  as  they  may  think  fit,  for  any 
purposes  of  the  Public  Health  Act,  which  in 
the  opinion  of  such  authority  would  be  better 
regulated  and  managed  by  means  of  a  com- 
mittee :  provided  that  any  committee  so  ap- 
pointed shall  in  no  case  be  authorised  to 
borrow  any  money,  to  make  any  rate,  or  to 
enter  into  any  contract,  and  shall  be  subject 
to  any  regulations  and  rostrictions  which  may 
be  imposed  by  the  authority  that  formed  it." 
-(P.  H.,  s.  200.) 


"  This  is  denied.    Ste  ToBicco. 


I 


OOM 


(156) 


OOH 


CommitteeSf  Parochial. — Parochial  commit- 
tees, according  to  their  constitution,  are  either 
an  assistance  or  an  obstruction  to  sanitary 
work. 

The  best  men  to  be  on  a  parochial  com- 
mittee, Rpeaking  generally,  are—  (1)  the  guar- 
dians of  the  parish;  (2)  the  ex-ojfficio  guardians ; 
(3)  the  clergyman  of  the  parish ;  (4)  one  or  two 
of  the  principj  J  owners  of  property  in  the  pariah. 
"  A  rural  authority  (including  any  commit- 
tee so  formed  as  aforesaid)  may,  at  any  meet- 
ing specially  convened  for  the  purpose,  form 
for  any  contributory  place  within  their  dis- 
trict a  parochial  committee  consisting  wholly 
of  members  of  such  authority  or  committee, 
or  partly  of  such  members  and  partly  of  such 
other  persons  liable  to  contribute  to  the  rate 
levied  for  the  relief  of  the  poor  in  such  con- 
tributory place,  and  qualified  in  such  other 
manner  (if  any)  as  the  authority  forming  such 
parochial  committee  may  determine. 

**  A  rural  authority  (including  any  commit- 
tee so  formed  as  aforesaid)  mny  from  time  to 
time  add  to  or  diminish  the  number  of  the 
members,  or  otherwise  alter  the  constitution 
of  any  parochial  committee  formed  by  it,  or 
dissolve  any  parochial  committee. 

**A  parochial  committee  shall  be  subject 
to  any  regulations  and  restrictions  which  may 
be  imposed  by  the  authority  which  formed 
it:  provided  that  no  jurisdiction  shall  be 
given  to  a  parochial  committee  beyond  the 
limits  of  the  contributory  place  for  which  it 
is  formed,  and  that  no  powers  shall  bo  dele- 
gated to  a  parochial  committee  except  powers 
which  the  rural  authority  could  exercise  with- 
in such  contributory  place. 

'*  A  parochial  committee  shall  be  deemed  to 
be  the  agents  of  the  authority  which  formed 
it,  and  the  appointment  of  such  committee 
shall  not  relieve  that  authority  from  any 
obligation  imposed  on  it  by  Act  of  Parliament 
or  otherwise. 

*  *  A  petrochial  committee  may  bo  empowered 
by  the  authority  which  formed  it  to  incur 
expenses  to  an  amount  not  exceeding  such 
amount  as  may  be  prescribed  by  such  author- 
ity ;  it  shall  report  its  expenditure  to  such 
authority  as  and  when  directed  by  such 
authority,  and  the  amount  so  reported,  if 
legally  incurred,  shall  be  discharged  by  such 
authority."— (P.  H.,  s.  202.) 

*'Any  casual  vacancy  occurring  by  death, 
resignation,  disqualification,  or  otherwise,  in 
any  committee,  may  bo  filled  up  within  one 
month,  by  the  authority  which  formed  such 
committee,  out  of  qualified  persons.** — (P.  H., 
B.  203.) 

The  following  duties  may,  in  the  opinion  of 
the  Local  Government  Board,  be  assigned  to 
parochial  committees : — 


1.  To  inspect  their  district  from  time  to 
time,  with  a  view  of  ascertaining  whether  any 
works  of  construction  are  required,  or  any 
nuisances  exist  which  should  be  abated. 

2.  To  superintend  the  execution  and  main- 
tenance of  any  works  which  may  be  required, 
or  have  been  provided  for  the  special  use 
of  the  district;  and  to  give  directions  for 
any  repairs  or  other  matters  requiring  im- 
mediate attention  in  relation  to  such  works, 
which  fall  within  the  reasonable  scope  of  the 
authority  which  they  possess  as  agents  of  the 
sanitar}"  authority. 

3.  To  consider  complaints  of  any  nuisances, 
and  the  action  of  the  medical  officer  of  health, 
or  inspector  of  nuisances  thereon;  and  to 
inform  these  officers  of  any  nuisances  retjuir- 
ing  their  attention,  and  to  give  such  direc- 
tions for  abatement  of  the  same,  in  cases  of 
urgency,  as  the  circumstances  may  seem  to 
require. 

4.  To  examine  and  certify  all  accounti 
relating  to  expenditure  cliargeable  as  special 
expenses  within  their  district. 

5.  To  report  to  the  sanitary  authority  from 
time  to  time  the  several  matters  requiring 
their  attention,  and  the  manner  in  which 
their  officers  and  servants  have  discharged 
their  duties. 

The  i)roceeding8  of  a  committee  are  to  be 
conducted  in  strict  accordance  with  the  rules 
given  in  tlie  first  schedule  of  the  Public 
Health  Act,  1875,  as  follows  :— 

Rules  applicable  to  Committees  of  Local  Authorities, 
other  than  Councils  of  Boroughs,  and  to  Joint 
Boards. 

1.  A  committee  or  Joint  board  may  meet  and  ad- 
journ as  it  thinks  proper. 

2.  The  quorum  of  a  committee  or  joint  board  shall 
consist  of  8uch  number  of  members  as  may  be  pre- 
scribed by  the  authority  that  appointed  the  commit- 
tee or  joint  board,  or,  if  no  number  is  prescribed,  of 
three  members. 

3.  A  committee  or  joint  board  may  appoint  a  chair- 
man of  its  meetings. 

4.  If  no  chairman  is  elected,  or  if  the  chairman 
elected  is  not  present  at  the  time  appointed  for 
holding  any  meeting,  the  members  present  shall 
choose  one  of  their  number  to  be  chairman  of  such 
meeting. 

5.  Every  question  at  a  meeting  shall  be  deter- 
mined by  a  majority  of  votes  of  the  members  present 
and  voting  on  that  question. 

6.  In  case  of  an  equal  division  of  votes,  the  chair- 
man shall  have  a  second  or  casting  vote. 

7.  The  proceedings  of  a  committee  or  joint  board 
shall  not  be  invalidated  by  reason  of  any  vacancy  or 
vacancies  amongst  their  members,  or  any  defect  in 
the  mo<le  of  appointment  of  such  committee  or  Joint 
board,  or  of  any  member  thereof. 

8.  Any  minute  made  of  i)rocuedings  at  a  meeting, 
and  copies  of  any  orders  made  or  resolutions  passetl 
at  a  meeting,  purporting  to  be  signed  by  the  chair- 
man of  the  meeting  at  which  such  proceedings  took 
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flacc  or  vach  orders  were  made  or  resolatioiu  passed, 

tr  bj  the  chaLmuin  of  the  next  enAUiog  meeting, 

AftU  be  receired  as  evidence  in  all  legal  proceed- 

tafi:   asd,  until  the  contrary   is   proved,    every 

BcctiDi^  where  minntes  of  the  proceedinfiTS  have 

be«a  to  Bade  shall  be  deemed  to  have  been  duly 

oareoed  and  held,  and  all  the  proceedings  thereat 

to  hsve  been  duly  had. 

Oompen— tlon— Full  compensation  must 
be  made  to  any  person  sustaining  damage  by 
rnst^n  of  the  exercise  of  any  of  the  powers  of 
the  Pablic  Health  Act,  1875,  in  relation  to 
UT  nutter  as  to  which  he  is  not  himself  in 
«ief«alt  Disputes  as  to  the  amount,  &c.,  are 
to  be  settled  by  arbitration.     See  Abbitra- 

TI05. 

Compensation  in  certain  cases  is  provided 
for  officers  deprived  of  their  posts.  See 
OfncubSw 

C0Bily*8  Difliiifectiiig  Fluid— This  con- 
sists of  a  solution  of  permanganate  of  potash. 
It  oxidises  organic  matter,  but  does  not  de- 
stroy living  organisms.  As  it  has  no  odour, 
is  of  a  beautiful  colour,  and  easily  applied,  it 
is  much  used  as  a  disinfectant.  Clondy's  fluid 
is,  however,  untrustworthy  if  used  to  disinfect 
Butters  exposed  to  the  contagion  of  fever. 
See  Disinfectants. 

CoBftotkmery,  Colouring  Matter 
oC  and  Adulterations— The  colouring 
and  flavouring  matters  of  confectionery  are 
extremely  various.  Many  substances— such 
as  chromate  of  lead,  essence  of  almonds,  and 
aniline  contaminated  with  arsenic — are  very 
poisonous ;  but  it  must  be  remembered  that, 
ordinarily  s}ieaking,  the  analyst  finds  these 
cabatanoes  in  such  minute  quantities,  that  no 
injurious  effect  upon  the  health  could  result, 
except  a  person  consume  a  pound  or  so  at 
once.  Still,  as  undoubted  cases  of  wholesale 
(■cisoning  have  occurred,  it  is  evidently  the 
duty  of  the  local  authorities  from  time  to  time 
to  have  the  gaudy  and  attractive  wares  of  the 
confectioner  tested. 

The  manufacturer  can  put  anything  he 
pleases  in  the  sweetmeat,  providing  it  is  not 
iajurious  to  health,  and  therefore  the  chemical 
examination  is  solely  to  discover  if  there  be 
uiy  poisonous  salt  in  sufficient  quantity  to  be 
injorious.  The  poisons  that  sweetmeats  are 
aaade  of  generally  reside  in  the  colouring  mat- 
ten.  It  must  be  remembered  that  all  shades 
vf  brown,  up  to  black,  may  be  produced  by 
the  ragar  being  partly  or  wholly  changed  into 
ctfunel,  and  that  the  biigliter  reds,  greens, 
and  yellows  arc  the  most  suspicious.  If  the 
iiulyst  determines  (a)  the  nature  and  amount 
of  eiJouing  matter,  (6)  the  amount  of  sugar, 
(c)  the  amount  of  ash,  he  will  then  generally 


be  in  a  position  to  state  whether  the  sub- 
stance is  injurious  or  not. 

Examination  of  the  Colouring  Mature, 

(a)  Hcd.  —  1.  Powder  1  gramme  of  the 
sweetmeat,  previously  dried,  and  digest  it 
with  alcohol.  It  dissolves ;  it  is  probably  an 
aniline  dye:  pass  on  to  4.  It  does  not  dis- 
solve :  pass  on  to  2. 

2.  Place  a  drop  of  a  solution  of  bleaching- 
powdor  on  the  colour.  The  colour  fades  and 
disappears  ;  it  is  in  all  probability  a  vegetable 
colour.  The  colour  does  not  fade :  pass  on 
to  3. 

3.  Bum  a  weighed  portion  of  the  sweet- 
meat in  a  porcelain  dish,  estimate  the  ash, 
and  then  dissolve  it  in  weakly  acidulated 
water.  Test  for  lead  by  sulphuretted  hydro- 
gen, mercury  by  iodide  of  potash,  iron  by 
hydrosulphate  of  ammonia,  confiiming  it  by 
ferrocyanide  of  potassium.  The  sulphuretted 
hydrogen  precipitates  lead,  black  ;  the  iodide 
of  potash  precipitates  mercury,  light  yellow, 
changing  to  scarlet ;  ferrocyanide  of  potash 
gives  a  blue  precipitate  with  iron. 

4.  Put  the  substance  in  a  Marshes  apparatus 
and  test  for  arsenic.    See  Abbenic. 

(6)  yif//ow.— The  probable  colouring  matters 
will  be  chromate  of  lead,  gamboge,  chromate  of 
barium,  antimony,  arsenic,  and  oxide  of  lead. 

1.  Dissolve  the  sweetmeat  in  distilled  water. 
The  insoluble  residue  is  Altered  off ;  a  portion 
of  it  is  fused  with  carbonate  of  soda  on  a 
bit  of  charcoal.  Minute  beads,  with  yellow 
colouration  of  the  surrounding  carbonate,  and 
the  beads  very  soft,  flattening  under  pressure, 
denote  lead. 

2.  The  rest  of  the  residue  may  be  boiled  in 
a  solution  of  carbonate  of  potassium  and  fil- 
tered. Neutralise  with  dilute  nitric  acid, 
add  a  few  drops  of  nitrate  of  silver.  A  puri)le 
or  scarlet  precipitate  or  colouration  taking 
place  is  evidence  of  chromium. 

3.  If  lead  has  been  already  discovered,  and 
chromium,  then  it  is  probably  chromate  of 
lead;  if  chromium  has  been  found,  but  no 
lead,  add  dilute  sulphuric  acid  to  the  residue 
in  solution.  A  dense  heavy  prccii)itato  indi- 
cates sulphate  of  baryta,  and  therefore  the 
colouring  matter  was  probably  chromate  of 
barium. 

4.  Arsenic  and  antimony,  if  present,  will 
volatilise  completely  when  heated  on  char- 
coal, or  the  residue  may  be  dissolved  in  a 
dilute  acid,  and  either  tested  with  hydro-sul- 
phuric acid  (a  canary-yellow  ]>recii)]tate  denotes 
arsenic,  an  orange,  antimony)  or,  better  still, 
put  in  a  Marsh's  apparatus.     See  Absenic. 

5.  If  none  of  the  former  substances  are 
found,  the  colouring  matter  is  i>robably  gam- 
boge.   To  detect  it,  disbolvo  the  sweetmeat 
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in  alcohol,  filter,  and  add  distilled  water  in 
excess.  The  resin  will  then  fall  as  a  precipi- 
tate, and  when  moistened  with  ammonia  a 
deep  red  colour  is  produced. 

(c)  Green. — Tlie  probable  colouring  matters 
are  copper,  chromium,  arsenic,  zinc,  Kin- 
man*s  green  (zinc  and  cobalt).  The  chromium 
and  arsenic  would  be  detected  as  above;  if 
none  of  those  arc  present — 

1.  Dissolve  the  sweetmeat  in  acetic  acid, 
and  saturate  with  ammonia.  A  blue  colour 
indicates  copper. 

2.  If  copper  be  not  present,  again  acidulate 
the  same  solution,  and  pass  a  stream  of  sul- 
phuretted hydrogen,  which,  if  zinc  be  i^re- 
sent,  will  precipitate  it  as  the  whole  sulphide. 
This  may  be  identified  by  redissolving  in 
hydrochloric  acid,  boiling,  saturating  with 
ammonia,  and  precipitating  with  sulphide  of 
ammonium. 

3.  Cobalt  should  be  tested  for  by  moisten- 
ing a  bead  of  borax  with  the  solution,  and 
holding  it  in  the  blow-pipe  flame.  A  fine 
blue  colour  in  both  flames  is  produced,  if  that 
metal  be  i)re8ent.  If  cobalt  be  present,  arsenic 
is  frequently  associated  with  it. 

The  sugar  of  the  sweetmeat*  may  l>e  esti- 
mated by  taking  a  weighed  quantity  and  pro- 
ceeding as  in  the  process  described  under 
Sugar,  Estimation  of. 

A  weighed  i)ortion  of  the  sweetmeat 
should  also  be  carefully  burnt  down,  and 
the  ash  examined  and  weighed.  This  will 
generally  give  a  clue  as  to  whether  there  is 
any  mineral  matter  or  not.  A  special  por- 
tion should  also  be  tested  for  prussic  acid, 
so  often  in  the  essence  of  almonds  used  as  a 
flavouring  matter.  A  little  of  the  sweetmeat 
is  put  into  a  watch-glass,  and  slightly  acidi- 
fied with  dilute  sulphuric  acid.  Another 
watch-glass,  the  concave  side  of  which  is 
moistened  with  a  solution  of  yellow  sulphide 
of  ammopium,  is  inverted  over  it,  and  they 
are  put  on  one  side  for  some  time.  The  upi>er 
one  is  then  taken  off,  and  dried  in  a  water- 
oven.  The  residue  is  then  moistened  with  a 
weak  solution  of  perchloride  of  iron.  A  blood- 
red  colour  is  evidence  of  prussic  acid,  due  to 
the  formation  of  sulphocyanide  of  iron. 

The  following  is  a  list  of  colouring  matters 
which  are  actually  used  or  have  been  found  : — 

Yellmcs. — Saffron,  turmeric,  yellow  lakes, 
Persian  berries,  fustic  wooils,  gamboge,  chro- 
mate  of  lead,  massicot,  iodide  of  lead,  yellow 
ochre,  sulphide  of  antimony,  aniline. 

i2e(/«.— Cochineal,  various  red  lakes,  car- 
mine, Brazil  wood,  red-lead,  vermilion,  red 
earths,  bisulphate  of  arsenic,  aniline,  &c. 

Browns. — Caramel,  Vandyke  brown,  amber. 

Purples. — Madder  purple,  logwood,  indigo; 
any  of  the  lakes  with  intUgo  or  litmus. 


Bfucs.  —Indigo,  litmus,  Prussian  blue,  Ant- 
werp blue,  cobalt,  smaltblue,  verditer,  ultra- 
marine,  German  ultramarine. 

Greens. — Sap-green,  yellow  lake  ;  any  of 
the  vegetable  colours  or  lakes,  with  indigo, 
and  including  Persian  berries  and  indigo ; 
false  Brunswick  greens,  mineral  green,  ver- 
digris, emerald  green,  true  Brunswick  green, 
false  verditer. 

Bronze  Powders. — gold,  silver,  and  coi)per 
bronzes,  white  or  carbonate  of  lead. 

Conia  (C^HipN)-A  liquid  volatUe  alka- 
loid, contained  in  all  parts  of  the  hemlock 
plant,  but  found  more  plentifully  in  the  fruit 
than  in  the  leaves.  It  is  an  oily-looking  trans- 
parent volatile  liquid,  its  specific  gravity  be- 
ing '878  (Bltth).  It  has  a  strong  peculiar 
odour,  resembling  somewhat  a  combination  of 
the  odours  of  tobacco  and  mice.  Its  taste  is 
acrid,  and  its  vapour  produces  a  flow  of  tears. 
Conia,  when  exjiosed  to  the  air,  is  resolved  into 
ammonia,  and  a  bitter  extractive  matter  pos- 
sessed of  no  poisonous  pro]>ertie8.  Conia  ii 
soluble  in  alcohol,  ether,  or  chloroform,  leav- 
ing the  oil  behind  on  evaporation.  It  is  not, 
like  nicotine,  soluble  in  water.  Its  solutions 
are  not  precipitated  by  alkalies.  Conia  is  re- 
markably poisonous  ;  one  drop  placed  in  the 
eye  of  a  rabbit  killed  it  in  nine  minutes.  For 
the  discovery  of  the  presence  of  this  poison, 
see  Alkaloids. 

No  chemical  antidote  is  known  for  conia, 
although  Percira  thinks  that  an  infusion  of 
galls  might  be  serviceable.  The  first  object 
should  be  to  evacuate  this  poison  from  the 
stomach.  Subsequent  treatment  will  depend 
on  the  symptoms.  Blood-letting  may  be  ne- 
cessary, and  in  extreme  cases  artificial  res- 
piration should  not  be  omitted.  Sec  Alka- 
loids. 

Oonoamption— <Sc£  Phthisis. 

Contagion— The  word  "contagion  *'  is 
conmionly  used  to  express  the  communication 
of  disease  from  one  body  to  another,  whether  by 
means  of  actual  contact  or  through  a  medium 
such  as  the  air,  &c.  By  some,  however,  con- 
tagion  is  used  only  to  express  a  communication 
by  direct  contact,  in  contradistinction  to  in- 
fectiony  which  operates  at  a  distance. 

The  Nature  of  Contagia. — It  appears  cer- 
tain that  in  some,  and  probable  that  in  all 
diseases,  the  contagious  particles  are  not 
liquid  nor  gaseous,  but  of  a  solid  nature ; 
that  they  are  excessively  minute ;  that  they 
possess  un  independent  life ;  that  under  cer- 
tain conditions  they  increase  and  multiply  at 
a  prodigious  rate ;  and  that  probably  their 
chemical  composition  is  of  a  nitrogenous 
nature. 
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In  lymph  from  the  vaccine   vesicle,   and 
from  the   variolous   pustule,    the   particles 
Vat«  actually  been  seen;  and  Bealo,  in  the 
lerom  of  cattle-plague  blood,  discovered  par- 
tides  of  bioplasm  not   present   in   normal 
Uood,  some  of  them  being  not  more  than 
1^9  of  an  inch  in  diameter. 

^t  contagion  consists  of  particles  is 
■hown  bj  Chauveau*s  experiments,  in  which 
the  pcHion  of  smallpox,  glanders,  vaccine, 
isd  iheep-pox  iras  placed  at  the  bottom  of  a 
noil  t«st-tube  standing  upright.  AVater  was 
tlMii  allowed  to  flow  over  the  surface  of  the 
Ikjohl  until  it  formed  a  layer  a  few  lines  in 
ti^kness.  The  tube  was  then  allowed  to 
fwiod  some  time.  Diffusion  took  place  ac- 
euding  to  the  ordinary  laws— i.e.,  the  soluble 
idti  sad  albumen  passed  into  the  water,  but 
tbst  which  was  solid  remained  below,  the 
■Itper  part  of  the  liquid  being  inert,  the  lower 
actire. 

Cwtnfiion  mainly  Resides  in  the  Excreta. — 
In  scariet  fever,  for  example,  it  is  principally 
eonreyed  by  the  epithelial  cells  of  the  skin, 
and  sU  discharges,  whether  from  the  nose, 
bnwel,  throat,  or  elsewhere.  The  same  may 
be  Mid  of  smallpox. 

In  typhoid  fever  there  is  probably  some 
eootagion  in  the  emanations  from  the  skin, 
bat  it  resides  mainly  in  the  bowel  excreta. 
In  typhus,  again,  more  especially,  the  skin 
is  affected.  Below  is  a  list  of  the  principal 
eontagious  and  infectious  diseases,  most  of 
which  obey  the  following  laws  : — 

L  That  they  invariably  arise  from  a  pre- 
existing disease  of  exactly  the  same  essential 
Mture. 

2.  That  they  run,  within  certain  limits,  a 
definite  course. 

3.  That  they  have  a  period  of  incubation,  a 
period  of  development,  a  period  of  height  and 
decline. 

These  diseases  may  be  divided  into  two 
classes  of  practical  utility,  viz.  :— 

L  Those  transmitted  only  by  direct  inocu- 
Istion  or  immediate  contact  (contagious). 

2L  Those  transmitted  through  the  medium 
of  the  air  or  other  carrier  (infectious). 

1.  Conta^ioiu  Disecueg. 
Xama.  ri^<v1  cf  Incnb»ti(m. 

Sjphilis From  six  weeks  to   six 

months,        sometimes 
more. 
CoDorrbcca No  true  perio<l  of  incuba- 
tion ;  a  local  disease. 
Tarions    skin  disfaHes,'\ 
often     depvoding    on 
fongold  growth  or  ani- 
mMl    parasites;     t.g., 
pityriasis,    scabies   or 
itch,  Uaea,  mycetoma, 

Ac J 

BjdropboMa  From    four    to    sixteen 

weeks,   or    sometimes 
longer. 


^Local  diseases ;  no  period 
of  incubation. 


Name.  Period  of  iDenhation. 

Farcy From  two  to  eight  days. 

Malignant  pustule  (char-  't  No  true  period  of  incuba- 
bon)  J     tlon. 

2.  Infectious  Dlteases. 

Smallpox  About  fourteen  days. 

Scarlet  fever  (scarlatina)... From  a  few  hours  to  ten 

days. 

Measles From  ten  to  sixteen  days. 

Rubeola,  rotheln  Not  exactly  known. 

Hospital  erysipelas Not  exactly  known. 

Cholera From   three   days    to  a 

week,  sometimes  no 
true  incubation ;  pre- 
monitory diarrhwa  fre- 
quent, and  varying 
fVom  a  few  days  to  one 
or  two  weeks. 

Diphtheria  No  true  or  a  very  short 

latent  period ;  premoni- 
tory symptoms  show 
themselves  rapidly,  al- 
though actual  develop- 
ment is  at  first  slow. 

Ilooping-cough Five  to  six  days  or  more. 

Dysentery Uncertain;  in  somec&ius 

attack  very  sudden. 
Typhus About  twelve  days,  some- 
times twenty-one,  and 
in  some  cases  five  days  ; 
occasionally  no  latent 
period. 

Typhoid Probably  from   eighteen 

to  twenty-one  days. 

Relapsing  fever From  four  to  nine  days; 

occasionally  no  latent 
period. 

Tlie  contagious  diseases,  or  first  class,  are 
scarcely  transmitted  unless  from  direct  con- 
tact or  inoculation,  and  this  mostly  from  man 
to  man;  but  some,  like  hydrophobia,  arise 
from  actual  inoculation  from  animals  to  man ; 
while  others — charbon,  for  example— are  not 
unfrequeutly  carried  by  insects. 

Tlio  predisposing  Influence  to  both  classes 
of  disease  is,  without  doubt,  filth.  That  they 
ever  arise  spontaneously  is  improbable,  and 
has  never  yet  been  satisfactorily  proved ;  but 
that  insanitary  conditions  not  alone  assist  in 
their  propagation,  but  add  to  their  malignancy 
and  fatality,  is  fairly  established. 

There  are  certain  atmospheric  and  geological 
conditions  which  appear  to  greatly  modify  tho 
propagation  of  some  kinds  of  contagion.  St  e 
Cholera,  Asiatic;  Smallpox;  Fever, 
Typhoid,  &c. 

Contagious  Diseases  Aot  — An  Act 

passed  for  the  purpose  of  regulating  and  con- 
trolling prostitution  in  certain  military  and 
naval  stations,  in  order  to  prevent  the  sx^read 
of  venereal  diseases. 

History. — The  first  Act  was  passed  in  1864 
(27  &  28  Vict.  c.  85),  but  it  was  a  temporary 
measure.  The  first  permanent  Act  was  issued 
(29  &  30  Vict.  c.  35)  in  18G6,  and  amended 
Acts  were  passed  in  18(»8  (31  &  32  Vict.  c.  80, 
and  32  k  33  Vict.  c.  %).  These  AcU  are 
applied  only  to  certain  military  and  naval 
stations.     The  Admiralty  and  Secretary  of 


state  for  War  havepowerato  appoint  vUitinK 
■nrg«an>ancl  inipccloia.  Tlivy  do  not  diroctly 
Corac  under  the  co^iiianu  oE  niedtcal  officer* 
of  Ileal  Ch. 

The  vorkine  of  the  Acta  may  tie  judged  of 
bjthe  following  eitmct  from  tLe  Arm)- : 
cnl  Heport.  JWl  r— 
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qC  «Mli  cu«,'  ihaU  at  the  tint  examination  of  each 

vQoaa  examined  by  him,  and  aftenrarda  from  time 

to  time  as  occasion  requires,  prescribe  the  times 

ud  ptaces  at  which  she  is  required  to  attend  again 

far  examination;  and  he  shall  ftom  time  to  time  give 

«r  caose  to  b«  giyen  to  each  such  woman  notice  in 

wriiiDf  of  the  times  and  places  so  prescribed. 

;  Sect  SO.  If  on  anj  such  examination  the  woman 

examined  is  found  to  be  affected  with  a  contagious 

4ii«s«e.  she  shall  thereupon  be  liable  to  be  detained 

ii  s  certified  hospital,  subject  and  according  to  the 

pivTisioDS  of  this  Act ;  and  the  Tisiting  surgeon  shall 

■rn  s  certiflcace  to  the  effect  that  she  is  affected 

litli  s  contagious  disease,  naming  the  certified  hos- 

pittl  is  which  she  is  to  be  placed ;  and  he  shall  sign 

that  rertlficate  in  triplicate,  and  shall  cause  one  of 

ibe  origioab  to  be  delivered  to  the  woman,  and  the 

othen  to  the  superintendent  of  police. 

Sect  21.  Any  woman  to  whom  any  such  certificate 
•f  the  Tisiting  surigeon  relates  may,  if  she  thinks  flt^ 
proceed  to  the  certified  hospital  named  in  that  cer- 
liflcate.  and  place  herself  there  for  medical  treat- 
Bvnt ;  bat  if  after  the  certificate  is  delivered  to  her 
ibe  neglects  or  refiises  to  do  so,  the  superintendent 
cf  police,  or  a  constable  acting  under  his  orders,  shall 
apprpbend  her,  and  convey  her  with  all  practicable 
■peed  to  that  hospital,  and  place  her  there  for  medi- 
cd  treatment ;  and  the  certificate  of  the  visiting 
BoriFeon  shall  be  a  sufficient  authority  to  him  for  so 
doing.  The  reception  of  a  woman  in  a  certified  hos- 
pital by  the  managers  or  persons  having  the  control 
or  Banagement  thereof  shall  be  deemed  to  b»  an 
nadertakingby  them  to  provide  for  her  care  and  treat- 
ment, lodging,  clothing,  and  food,  during  her  deten- 
tion in  tlie  boi<pital. 

Sect  2SL  Where  a  woman  certified  by  the  visiting 
mircon  to  be  affected  with  a  contagious  disease 
places  benelf,  or  is  placed  as  aforesaid,  in  a  certified 
kofpital  for  medical  treatment,  she  shaill  be  detained 
there  for  that  purpose  by  the  chief  medical  officer 
«f  the  hoipital  until  discharged  by  him  by  writing 
■Oder  his  hand.  The  certificate  of  the  visiting  sur- 
feAs.  one  of  the  three  originals  whereof  shall  be  de- 
brered  by  the  superintendent  of  police  to  the  chief 
■edical  offlcer,  shall,  when  so  delivered,  be  sufficient 
aathority  for  iiuch  detention. 

Sect  23.  The  inspector  of  certified  hospitals  may, 
if  in  any  case  it  seems  to  him  expedient,  by  order  in 
vrixiog  signed  by  Iiim,  direct  the  transfer  of  any 
voman  detained  in  a  certified  hospital  for  medical 
ireataent  finom  that  certified  hospital  to  another 
oasied  in  the  order. 

Every  such  order  shall  be  made  in  'triplicate,  and 
sne  of  the  originals  shall  be  delivered  to  the  woman 
and  the  others  to  the  superintendent  of  police. 
fvery  such  order  shall  be  sufficient  authority  for  the 
Mperiatendent  of  police,  or  any  person  acting  under 
kis  orders,  to  transfer  the  woman  to  whom  it  relates 
from  the  one  hospital  to  the  other,  and  to  place  her 
Acre  for  medical  treatment;  and  she  shall  be  de- 
fined there  for  that  purpose  by  the  chief  medical 
aftcer  of  the  hospital  until  discharged  by  him  by 
wricinir  under  his  hand. 

The  order  of  the  inspector  of  certified  hospitals, 
one  of  the  originals  whereof  shall  be  delivered  by 
the  superintendent  of  police  to  the  chief  medicid 
eOeer  of  the  hospital  to  which  the  transfer  is  made, 
iban,  when  ao  delivered,  be  infllcient  authority  for 
detention. 


Sect.  24.  Provided  always  that  any  woman  shall 
not  be  detained  under  any  one  certificate  for  a  longer 
time  than  three  months,  unless  the  chief  medical 
officer  of  the  hospital  in  which  she  is  detained,  and 
the  inspector  of  certified  hospitals,  or  the  visiting 
surgeon  for  the  place  whence  she  came  or  was 
brought,  conjointly  certify  that  her  further  detention 
for  medical  treatment  is  requisite  (which  certificate 
shall  be  in  duplicate,  and  one  of  the  originals  thereof 
shall  be  delivered  to  the  woman) ;  and  in  that  case 
she  may  be  further  detained  in  the  hospital  in 
which  she  is  at  the  expiration  of  the  said  period  of 
three  months  by  the  chief  medical  officer  until  dis- 
charged by  him  by  writing  under  his  hand  ;  but  so 
that  any  woman  be  not  detained  under  any  one  cer- 
tificate for  a  longer  time  in  the  whole  than  six 
months. 

Sect.  25.  If  any  woman  detained  in  any  hospital 
considers  herself  entitled  to  be  dischaiiged  therefrom, 
and  the  chief  medical  officer  of  the  hospital  reftises 
to  discharge  her,  such  woman  shall  on  her  request 
be  conveyed  before  a  justice,  who,  if  he  is  satisfied 
upon  reasonable  evidence  that  she  is  free  firom  a 
contagious  disease,  shall  discharge  her  from  such 
hospital,  and  such  order  of  discharge  shall  have  the 
same  effect  as  the  discharge  of  the  chief  medical 
officer. 

Sect,  26.  Every  woman  conveyed  or  transferred 
under  this  Act  to  a  certified  hospital,  shall,  while  being 
so  conveyed  or  transferred  thither,  'and  also  while 
detained  there,  be  deemed  to  be  legally  in  the  cus- 
tody of  the  person  conveying,  transferring,  or  detain- 
ing her,  notwithstanding  that  she  is  for  that  purpose 
removed  out  of  one  into  or  through  another  jurisdic- 
tion, or  is  detained  in  a  Jurisdiction  other  than  that 
in  which  the  certificate  of  the  visiting  surgeon  was 
made. 

Sect.  28.  In  the  following  cases,  namely : — 

If  any  woman  subjected  by  order  of  a  Justice  under 
this  Act  to  periodical  medical  examination  at  any 
time  temporarily  absents  herself  in  order  to  avoid 
submitting  herself  to  such  examination  on  any  occa- 
sion on  which  she  ought  so  to  submit  herself,  or 
refu-scs  or  wilfully  neglects  to  submit  herself  to  such 
examination  on  any  such  occasion ; 

If  any  woman  authorised  by  this  Act  to  be  de- 
tained in  a  certified  hospital  for  medical  treatment 
quits  the  hospital  without  being  discharged  there- 
from by  the  chief  medical  officer  thereof  by  writing 
under  his  hand  (the  proof  whereof  shall  lie  on  the 
accused); 

If  any  woman  authorised  by  this  Act  to  be  detained 
in  a  certified  hospital  for  medical  treatment,  or  any 
woman  being  in  a  certified  hospital  under  medical 
treatment  for  a  contagious  disease,  refiises  or  wilftiliy 
neglects,  while  in  the  hospital,  to  conform  to  the 
regulations  thereof  approved  under  this  Act ; 

Tlien,  and  in  every  such  case,  such  woman  shall 
be  guilty  of  an  offence  against  this  Act,  and  on  sum- 
mary conviction  shall  be  liable  to  imprisonment, 
with  or  without  hard  labour,  in  the  case  of  a  first 
offence,  for  any  term  not  exceeding  one  month ;  and 
in  the  case  of  a  second,  or  any  subsequent  offence, 
for  any  term  not  exceeding  three  months  ;  and  in 
the  case  of  the  offence  of  quitting  the  hospital  with- 
out being  discharged  as  aforesaid,  the  woman  may 
be  taken  into  custody  without  warrant  by  any  con- 
stable. 

Sect.  29.  If  any  woman  is  convicted  of  and  im- 
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prisoned  for  the  offence  of  absenting  herself,  or  of 
reftuing  or  neglecting  to  submit  herself  to  examina- 
tion as  aforesaid,  the  order  subjecting  her  to  periodi- 
cal medical  examination  shall  be  in  force  after  and 
notwithstanding  her  imprisonment,  unless  the  sur- 
geon  or  other  medical  officer  of  the  prison,  or  a 
yisiting  surgeon  appointed  under  this  Act,  at  the 
time  of  her  discharge  from  imprisonment,  certifies 
in  writing  to  the  effect  that  she  is  then  flree  from  a 
contagious  disease  (the  proof  of  which  certificate  shall 
lie  on  her),  and  in  that  case  the  order  sntjecting  her 
to  periodical  examination  shall,  on  her  discharge 
from  imprisonment,  cease  to  operate. 

Sect.  90.  If  any  woman  is  convicted  of  and  impri- 
Boned  for  the  offence  of  quitting  a  hospital  without 
being  discharged,  or  of  refusing  or  neglecting,  while 
In  a  hospital,  to  conform  to  the  regulations  thereof 
as  aforesaid,  the  certificate  of  the  yisiting  surgeon 
under  which  she  was  detained  in  the  hospital  shall 
continue  in  force,  and  on  the  expiration  of  her  term 
of  imprisonment  she  shall  be  sent  back  from  the 
prison  to  that  certified  hospital,  and  shall  (notwith- 
standing anything  in  this  Act)  be  detained  there 
under  that  certificate  as  if  it  were  given  on  the  day 
of  the  expiration  of  her  term  of  imprisonment,  un. 
less  the  surgeon  or  other  medical  ofllccr  of  the  prison, 
or  a  visiting  surgeon  appointed  under  this  Act,  at 
the  time  of  her  discharge  flrom  imprisonment,  certi- 
fies in  writing  to  the  effect  that  she  is  now  free  fh>m 
a  contagious  disease  (the  proof  of  which  certificate 
shall  lie  on  her) ;  and  in  that  case  the  certificate  under 
which  she  was  detained,  and  the  order  subjecting 
her  to  periodical  medical  examination,  shall  on  her 
discharge  from  impriAooment  cease  to  operate. 

Sect.  81.  If  on  any  woman  leaving  a  certified  hos- 
pital a  notice  in  writing  is  given  to  her  by  the  chief 
medical  officer  of  the  hospital  to  the  effect  that  she 
is  still  affected  with  a  contagious  disease,  and  she  is 
afterwards  in  any  place  for  the  purpose  of  prostitu- 
tion without  having  previously  received  Arom  a  visit- 
ing surgeon  appointed  under  this  Act  a  certificate  in 
writing  endorsed  on  the  notice,  or  on  a  copy  thereof 
certified  by  the  chief  medical  officer  of  the  hospital 
(proof  of  which  certificate  shall  lie  on  her)  to  the 
effect  that  she  is  then  free  from  a  contagious  disease, 
she  shall  be  guilty  of  an  offence  against  this  Act,  and 
on  summary  conviction  before  two  justices  shall  be 
liable  to  be  imprisoned  with  or  without  hard  labour, 
in  the  case  of  a  first  offence,  for  any  term  not  ex- 
ceeding one  month,  and  in  the  case  of  a  second,  or 
any  subsequent  offence,  for  any  term  not  exceeding 
three  months. 

Sect.  32.  Every  order  under  this  Act  subjecting  a 
woman  to  periodical  medical  examination  shall  be  in 
operation  and  enforceable,  in  manner  in  this  Act  pro- 
vided, as  long  as  and  whenever  from  time  to  time 
the  woman  to  whom  it  relates  is  resident  within  the 
limits  of  the  place  to  which  this  Act  applies  wherein 
the  order  was  made,  or  within  five  miles  [now  ton 
miles]  of  those  limits,  but  not  in  any  case  for  a 
longer  period  than  one  year  :  and  where  the  chief 
medical  officer  of  a  certified  hospital,  on  the  dis- 
charge by  him  of  any  woman  firom  the  hospital 
certifies  that  she  is  free  from  a  contagious  disease 
(proof  of  which  certificate  shall  He  on  her),  the  order 
subjecting  her  to  periodical  medical  examination 
shall  thereupon  cease  to  operate. 

Sect.  83.  If  any  woman  subjected  to  a  periodical 
medical  examination  under  this  Act  (either  on  her 


own  submission  or  under  the  order  of  a  ja^itice),  de- 
siring to  be  relieved  therefirom,  and  not  being  under 
detention  In  a  certified  hospital,  makes  application 
in  writing  in  that  behalf  to  a  justice,  the  Justice  shall 
appoint  by  notice  in  writing  a  time  and  place  for  the 
hearing  of  the  application,  and  shall  cause  the  notice 
to  be  delivered  to  the  applicant,  and  a  copy  of  the 
application  and  of  the  notice  to  be  delivered  to  the 
superintendent  of  police. 

Sect  34.  If  on  the  hearing  of  the  application  it 
Is  shown  to  the  satisfkction  of  a  justice  that  the 
applicant  has  ceased  to  be  a  common  prostitute,  or  If 
the  applicant,  with  the  approval  of  the  justice,  enters 
into  a  recognisance,  with  or  without  sureties,  as 
to  the  justice  seems  meet,  for  her  good  behaviour 
during  three  months  thereafter,  the  Justice  shall 
order  that  she  be  relieved  from  periodical  medical 
examination. 

Sect  86.  Every  such  recognisance  shall  be  deemed 
to  be  forfeited  If  at  any  time  during  the  term  for 
which  It  Is  entered  into  the  woman  to  whom  it  relates 
Is  (within  the  limits  of  any  place  to  which  It  applies) 
in  any  public  thoroughfare,  street  or  place  for  the 
purpose  of  prostitution,  or  otherwise  (within  those 
limits)  conducts  herself  as  a  common  prostitute. 

Sect  36.  If  any  person,  being  the  owner  or  occn- 
pier  of  any  house,  room,  or  place  within  the  limits  of 
any  place  to  which  this  applies,  or  being  a  manager 
or  assistant  in  the  management  thereof,  having  rea- 
sonable cause  to  believe  any  woman  to  be  a  common 
prostitute,  and  to  be  affected  with  a  eontagious 
disease,  induces  or  suffers  her  to  resort  to  or  be  in  that 
house,  room,  or  place  for  the  purpose  of  prostitution, 
he  shall  be  guilty  of  an  offence  against  this  Act,  and 
on  summary  conviction  thereof  before  two  justices 
shall  be  liable  to  a  i)enalty  not  exceeding  £20,  or, 
at  the  discretion  of  the  Justices,  to  be  imprisoned  for 
any  term  not  exceeding  six  months,  with  or  without 
hard  labour  :  Provided  that  a  conviction  under  this 
enactment  shall  not  exempt  the  offender  from  any 
penal  or  other  consequences  to  which  he  may  tw 
liable  for  keeping  or  being  concerned  in  keeping 
a  bawdy-house  or  disorderly  house,  or  for  the  nuis- 
ance thereby  occasioned. ', 

Sect   37.  All  proceedings  under  this  Act  before 

and  by  justices  shall  be  had  in  England  according 

to  the  provisions  of  the  Act  of  the  session  of  the  11th 

and  12th  years  of  her  Majesty  (chapter  43),  <*to 

facilitate  the  performance  of  the  duties  of  justices 

of  the  peace  out  of  sessions  within  England  and 

Wales  with  respect  to  suromazy  convictions  and 

orders,"  and  in  Ireland  according  to  the  provisions 

;  of  the  Petty  Sessions  (Ireland)  Act  1851,  as  far  as 

;  those  provisions  respectively  are  not  consistent  with 

I  any  provisions  of  thiii  Act,  and  save  that  the  room 

I  or  place  In  which  a  Justice  sits  to  inquire  into  tha 

truth  of  the  statements  contained  in  any  information 

or  application  under  this  Act  against  or  by  a  woman 

shall  not,  unless  the  woman  so  desires,  be  deemed 

an  open  court  for  that  purpose ;  and  unless  the  woman 

otherwise  desires,  the  Jujitice  may,  in  bis  discretion, 

order  that  no  person  have  access  to  or  be  or  remain 

in  that  room  without  his  consent  or  permission. 

Tke  Contagious  Diseases  Act,  1809 
(32^33  Vict.  c.  90). 

Sect.  8.  Any  woman  who,  on  attending  fbr  exami- 
nation or  being  examined  by  the  visiting  surgeon,  is 
found  by  him  to  be  In  such  condition  Uiatjhe  caanot 
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pnpcrlj  examine  her,  thall,  if  enoh  surgeon  has  rea- 
Kiaiible  fToonds  fbr  belierlng  that  she  is  affected 
wiU  a  cootafioQfl  disease,  be  liable  to  be  detained  in 
snrtUled  boqiital,  subject  and  acconling  to  thepro- 
Tifioai  of  the  Contagions  Diseases  Acts,  1860  to 
1W.  until  the  Tisiting  sargeon  can  properly  examine 
Iff.  w  that  she  be  not  so  detained  for  a  period  ex- 
cMdiov  flTe  days.  The  Tisiting  sargeon  Rhall  sign  a 
CiTtificatc  to  the  effect  that  she  was  in  such  a  condl- 
tiw  tliat  he  coold  not  properly  examine  her,  and 
ttat  he  has  reasonable  groands  to  beliere  that  she  is 
i&cted  vith  a  contagious  disease,  and  shall  name 
tbcrrin  the  eertifled  hospital  in  which  she  is  to  be 
phced;  and  such  certificate  shall  be  signed  and  other- 
■iM  dealt  with  in  the  same  manner,  and  hare  the 
MBtf  cffecLe»:«pt  as  regards  duration,  as  a  certificate 
Ddtftbe  principal  Act.  If  the  reason  that  the  risit- 
Icff  nugeoQ  cannot  examine  the  woman  is  that  she 
if  drank,  she  may  be  detained  upon  an  order  of  the 
Tisiiiag  sargeon  for  a  period  not  exceeding  twenty- 
ftmr  hoars  in  any  place  named  in  the  order  where 
penoDS  accused  of  being  drunk  and  disorderly  or  of 
offeaces  punishable  summarily  are  usually  detained, 
and  the  gaoler  or  the  keeper  of  such  place  shall 
epoo  the  receipt  of  such  order  receire  and  detain  the 
vvnan  accordingly. 

Sect  4.  Vhere  an  information  on  oath  is  laid  be- 

Ave  a  Justice  by  a  superintendent  of  police,  charging 

to  the  effect  that  the  informant  has  good  cause  to 

Where  that  a  woman  therein  named  is  a  common 

pntticute.  and  either  is  resident  within  the  limits  of 

acr  place  to  which  this  Act  applies,  or  being  resident 

within  ten  miles  of  those  limits  or  having  no  settled 

place  of  ahode,  has^  within  fourteen  days  before  the 

tsriag  of  the  information,  either  been  within  those 

limits  for  the  purpose  of  prostitution,  or  been  outside 

ef  those  limits  for  the  purposes  of  prostitution  in  the 

cempaay  of  men  resident  within  those  limits,  the 

Jutice  may.  if  he  thinks  fit.  issue  a  notice  thereof 

sidrmed  to  such  woman,  which  notice  the  superin- 

tesdcDt  of  police  shall  cause  to  be  -serred  on  her : 

Prmrided  that  nothing  In  the  Contagious  Diseases 

Arts.  1906  to  I860,  shall  extend,  in  the  case  of  Wool- 

w.ch.  to  any  woman  who  is  not  resident  within  the 

kaits  specified  in  the  first  schedule  to  this  Act. 

Section  15  of  the  principal  Act  is  hereby  repealed, 

sad  the  foregoing  enactment  in  this  section  is  sub- 

tfitoted  for  it ;  prorided  that  all  proceedings  taken 

sad  acts  done  under  the  section  hereby  repealed  shall 

aecwithstanding  r«>main  of  full  effect,  and  stutll,  if 

■ecetsary,  be  continued  as  if  they  had  been  taken 

sad  done  under  this  section. 

S'Hct  5.  Any  order  for  subjecting  a  woman  to  perl- 
•dkal  medical  examination  shall  be  in  operation  and 
0eA«reable  as  long  as  and  whenevor  such  woman  is 
sesident  within  ten  miles  of  the  limits  of  the  place 
where  the  order  was  made,  instead  of  within  five 
■ilea,  aa  preacribed  by  section  32  of  the  'principal 
Act. 

Sect.  6.  When  any  woman  in  pursuance  of  the 
priDcip*!  Act  roluntarily  subjects  herself  by  submis- 
fi«a  in  writing  to  a  periodical  medical  examination 
■Bder  that  Act,  such  submission  shall,  for  all  the 
p■rpe«i^a  of  the  Contagious  Diseases  Acts,  1866  to 
U9,  hare  the  same  effect  as  an  order  of  a  Justice 
•■l>!i«ctinf  the  woman  to  examination  ;  and  all  the 
fvwTiaioiuor  the  principal  Act  respecting  the  attend- 
of  tha  wooun  for  examination,  and  her  absent- 
heisclf  to  ATOid  exjuBlnation,  and  her  refusing  or 


wilfkilly  neglecting  to  submit  herself  for  examination, 
and  the  force  of  the  order  subjecting  her  to  exami- 
nation after  imprisonment  for  such  absence,  refusal, 
or  neglect,  shall  apply  and  be  constnied  accordingly. 

Sect.  7.  A  woman  may  be  detained  for  a  further 
period  not  exceeding  three  months,  in  addition  to 
the  six  months  allowed  under  section  21  of  the  prin- 
cipal Act,  if  such  certificate  as  is  required  by  that 
section  (to  the  effect  that  her  farther  detention  for 
medical  treatment  is  requisite)  is  given  at  the  expi- 
ration of  such  six  months ;  so,  nuverthelcss,  that  any 
woman  be  not  detained  under  one  certificate  for  a 
longer  time  in  the  whole  than  nine  months. 

Sect.  8.  Where  an  order  is  made  discharging  a 
woman  from  any  hospital,  or  where  a  certificate  la 
given,  under  section  SO  of  the  principal  Act,  that  a 
woman  is  free  from  a  contagious  disease,  such  order 
and  certificate  shall  be  delivered  to  the  superinten- 
dent of  police,  and  retained  by  him. 

Sect.  0.  Any  woman  subjected,  either  on  her  own 
submission  or  under  the  order  of  a  Justice,  to  a  peri- 
odical medical  examination  under  the  principal  Act. 
who  desires  to  be  relieved  therefirom,  and  Is  not 
under  detention  In  a  certified  hospital,  may  make 
application  In  writing  in  that  behalf  to  the  visiting 
surgeon.  The  visiting  surgeon  shall  cause  a  copy  of 
such  application  to  be  delivered  to  the  superintendent 
of  police,  and  if  after  a  report  from  such  superinten- 
dent be  is  satisfied  by  such  report  or  other  evidence 
that  the  applicant  has  ceased  to  be  a  common  prosti- 
tute, may,  by  order  under  his  hand,  direct  that  she 
be  relieved  from  periodical  medical  examination. 
Such  order  shall  be  in  triplicate ;  one  copy  shall  be 
delivered  to  the  woman,  and  two  copies  shall  be 
delivered  to;the  superintendent  of  police,  who  shall 
communicate  one  copy  to  the  Justice  (if  any)  who 
made  the  order  subjecting  the  woman  to  a  periodical 
medical  examination,  or  to  his  successor  in  ofllce. 
The  provisions  of  this  section  shall  be  in  addition  to 
and  not  in  substitution  for  the  provisions  of  the 
principal  Act  for  relieving  a  woman  from  examina- 
tion. 

Contagious  Diieaaea,  Prevention  of 

—See  Epidemic. 

Contraote  —  Any  local  authority  may 
enter  into  any  contracts  necessary  for  the  due 
execution  of  the  Public  Health  Act,  1875.— 
(P.  II.,  B.  173.) 

With  respect  to  urban  contracts  the  follow- 
ing  regulations  are  to  be  observed : — 

**  1.  Every  contract  made  by  an  urban 
authority  whereof  the  value  or  amount  ex- 
ceeds Jiftp  pounds  shall  be  in  writing  and 
sealed  with  the  common  seal  of  such  autho- 
rity: 

*'  2.  Every  such  contract  shall  specify  the 
work,  materials,  matters,  or  things  to  be  fur- 
nished, had,  or  done,  the  price  to  be  paid,  and 
the  time  or  times  within  which  the  contract 
is  to  be  performed,  and  shall  specify  some 
pecuniary  penalty  to  be  paid  in  case  the  terms 
of  the  contract  are  not  duly  performed : 

**d.  Before  contracting  for  the  execution  of 
any  works  under  the  provisions  of  this  Act, 
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an  urban  anthority  shall  obtain  from  their 
■nrvejor  an  estimate  in  writing,  as  well  of 
the  probable  exx)ense  of  executing  the  work 
in  a  substantial  manner  as  of  the  annual  ex- 
pense of  repairing  the  same ;  also  a  report  as 
to  the  most  advantageous  mode  of  contracting, 
that  is  to  say,  whether  by  contracting  only  for 
the  execution  of  the  work,  or  for  executing 
and  also  maintaining  the  same  in  repair  dur- 
ing a  term  of  years  or  otherwise : 

"4.  Before  any  contract  of  the  value  or 
amount  of  one  hundred  pounds  or  upwards  is 
entered  into  by  an  urban  authority,  ten  days^ 
public  notice  at  the  least  shall  be  given,  ex- 
pressing the  nature  and  purpose  thereof  and 
inviting  tenders  for  the  execution  of  the  same ; 
and  such  authority  shall  require  and  take 
sufficient  security  for  the  due  performance  of 
the  same : 

**  6.  Every  contract  entered  into  by  an  ur- 
ban authority  in  conformity  with  the  provisions 
of  this  section,  and  duly  executed  by  the 
other  parties  thereto,  shall  be  binding  on  the 
authority  by  whom  the  same  is  executed,  and 
their  successors,  and  on  all  other  parties 
thereto,  and  their  executors,  administrators, 
successors,  or  assigns,  to  all  intents  and  pur- 
poses :  Provided  that  an  urban  authority  may 
compound  with  any  contractor  or  other  person 
in  respect  of  any  penalty  incurred  by  reason 
of  the  non-performance  of  any  contract  entered 
into  as  aforesaid,  whether  such  penalty  is  men- 
tioned in  any  such  contract,  or  in  any  bond 
or  otherwise,  for  such  sums  of  money  or  other 
recompense  as  to  such  authority  may  seem 
proper.' —(P.  H.,  s,  175.) 

Convalescents  —  Convalescents  from 
scarlet  fever,  smallpox,  typhus,  and  measles, 
&c.,  are  often  more  liable  to  sx)read  disease 
than  those  actually  ilL  The  reason  is  that 
(1.)  the  skin  is  desquamating,  or  other  organs 
are  throwing  off  the  poison  in  large  quantities. 
(2.)  Instead  of  being  confined  to  a  sick-cham- 
ber, they  may  be  walking  about,  and  may  even 
go  into  crowded  assemblies,  and  there  one 
case  may  give  a  fearful  disease,  like  typhus,  to 
numbers.  (3.)  Even  when  the  convalescent 
is  not  contagious  himself,  he  may  wear  the 
clothes  that  have  been  infected  by  him,  or 
those  from  which  he  originally  caught  the 
disease. 

There  is  no  adequate  provision  against  con- 
valescents from  infectious  diseases  exposing 
themselves.  They  miglit,  perhaps,  be  proceeded 
against  under  P.  H.,  s.  126,  if  they  wore 
clothing  which  had  been  exposed  to  infection. 
8u  Exposure,  Infection,  &c. 

Conveyanoes—Conveyances  for  the  pur- 
pose of  transporting  persons  suffering  under 


contagious  or  infectious  diseases  may  be  pro- 
vided by  any  sanitary  authority,  and  it  is 
lawful  for  the  latter  to  pay  the  exi>ense  of 
conveying  any  such  person  to  an  hospital  or 
place  for  the  reception  of  the  sick  or  other 
place  of  destination. — (P.  H.,  s.  123.) 

Any  one  entering  a  public  conveyance  suf- 
fering from  a  contagious  disease  without  pre* 
viously  notifying  to  the  owner  or  driver  that 
he  was  so  suffering,  shall  on  conviction  be 
liable  to  a  penalty  not  exceeding  £5,  and 
shall  also  be  ordered  by  such  justice  to  pay 
such  owner  and  driver  all  the  losses  and  ex- 
penses they  may  suffer  in  carrying  out  the 
provisions  of  the  Public  Health  Act,  1875, 
which  provides  that  the  owner  or  driver  of  a 
public  conveyance  must  immediately  disinfect 
the  vehicle  after  it  has  conveyed  a  person  so 
affected.  Penalty  fbr  neglect,  £5  or  less. — 
(P.  H.,  s.  12c,  127.) 

No  owner  or  driver  of  any  public  conveyance 
shall  be  required  to  convey  a  person  suffering 
from  a  contagious  disease  until  they  shall  have 
been  first  paid  a  sum  sufficient  to  cover  all 
such  expenses. — (P.  H.,  s.  127.) 

Urban  sanitary  authorities  have  the  i)ower 
of  licensing  conveyances  which  ply  for  hire, 
and  of  regulating  such  matters  by  bylaws. — 
(P.  H.,  s.  171.)  See  Hackney  Cabbiages, 
Bylaws. 

Cooking— Much  depends  on  the  method 
in  which  our  food  is  prepared,  not  only  as  to 
its  digestibility,  but  also  as  to  the  amount 
eaten,  well  and  properly  cooked  meat  tempt- 
ing the  appetite,  while  the  stomach  turns 
against  food  which  is  revolting  to  the  sight 
and  badly  prepared.  All  nations  have  dis- 
covered the  advantages  attendant  upon  cook- 
ing, and  it  is  only  amongst  savages  who  have 
no  fuel  {e.g.,  the  Esquimaux  and  Samoeides) 
that  flesh  is  eaten  in  a  raw  state.  Besides 
improving  the  flavour  of  meat,  rendering  it 
more  easy  of  mastication,  and  pleasing  to  the 
sight,  cooking  possesses  other  advantages  ;  it 
kills  any  parasites  which  may  exist  in  the 
tissues  of  the  meat,  and  it  secures  a  certain 
temperature,  and  by  this  means  conveys 
warmth  to  the  system. 

Cooking  has  the  effect  of  solidifying  the 
fibrin e,  gelatinising  the  tendinous,  fibrous, 
and  connective  tissues,  and  of  coagulating  the 
albumen  and  colouring-matter.  Thus  the 
whole  substance  becomes  more  tender  and 
less  coherent,  and  hence  more  digestible. 
Meat  cooked  before  the  ri{for  mortis  has  set 
in  is  more  easy  of  digestion  than  if  cooked 
after  that  state  has  passed  off.  Bruising  also 
before  cooking  has  the  effect  of  loosening  the 
texture  of  the  meat  and  rendering  it  more 
tender. 
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The  principal  modes  of  cooking  commonly 
employed  in  thii  country  are  boiling,  roast- 
ing, broiling,  baking,  frying,  stewing.    It  is 
liighly  essential  that  meat  should  not  be  over- 
done, for  Dr.  Beaumont  has   satisfactorily 
fthown  that  meat  when  overdone  is  rendered 
more  and  more  indigestible  in  proportion  to 
the   prolonged  action  of  heat.       In  boiling 
me^t,  the  piece  should  be  large,  and  it  should 
be  plunged  suddenly  into  the  water  when  it 
is  in  a  state  of  brisk  ebullition.     The  boiling 
ahuold  be  kept  up  for  some  few  minutes. 
When  the  meat  is  treated  in  this  manner,  the 
albuminous  matter  uiK>n  the  surface  is  coagu- 
lated, and  leads  to  the  formation  of  a  more 
or  leas  unpermeable  layer,  through  which  the 
joicee  of  the  meat  cannot  escape.     The  boil- 
ing should  not  be  continued,  but  a  tempera- 
tore  of  between  160^  and  170''  F.  maintained 
until  the  cooking  process  is  completed  will  be 
quite  sufficient.     Meat  cooked  in  this  way 
presents  a  far  finer  appearance  than  either  that 
which  has  been  subjected  to  a  greater  heat  than 
170^,  or  that  which  at  first  has  been  placed  in 
water  below  the  boiling  -  point ;    for  in  the 
former  case  the  meat  will  be  found  to  be 
shrunken,  hard,  and  indigestible,  and  in  the 
latter  the  meat  will  present  a  raw  and  un- 
dresse<l    appearance,    consequent    upon   the 
albuminous  and  colouring  matters  not  being 
properly  coagulated.     If   the    object  be   to 
extract  the  nutritive  qualities  of  the  meat,  an 
exactly  opposite  course  should  be  pursued. 
The  meat  should  be  chopped  in  small  pieces, 
and  be  allowed  to  remain  soaking  in    cold 
water  for  some  little  time,  and  the  tempera- 
tare  gradually  raised.     For  broths  boiling  is 
not  necessary,  but  for  soups,  when  we  desire 
to  folly  extract  the  gelatine,  prolonged  boil- 
iDg  is  requisite. 

BcfUing  is  the  most  economical  method  of 
preparing  meat,  and  it  also  renders  it  most 
digestible  ;  but  the  flavours  developed  are  not 
wa  savoury  as  those  obtained  from  roasted 
meat 

Some  descriptions  of  meat  are  altogether 
nnsuited  for  boiling  purposes,  such  as  the 
iesh  of  young  animals,  which  contain  a  largo 
proporti<Hi  of  gelatine  and  albumen,  substances 
which  freely  dissolve  in  water,  and  will  there- 
fore to  a  great  extent  boil  away. 

American  pork  loses  50  per  cent,  of  its 
vei^t  in  boiling,  whereas  the  ])ork  of  Den- 
mark, Uolstein,  England,  and  Ireland  only 
loses  from  25  to  30  per  cent. 

The  average  loss  in  weight  sustained  by 
mutton  and  beef  during  the  process  is,  oc- 
eocding  to  Dr.  Pereira,  only  about  17^  per 
cent 

Letheby  gives  the  ordinary  loss  of  weight  in 
Moking  in  the  following  table  :  — 


1 

1 

Boiling. 

Baking. 

Boeeting. 

Percent 

Per  rent. 

F»r  cent. 

Beef  generally 

20 

29 

31 

Mutton  generally  . 

20 

31 

36 

Legs  or  mutton 

20 

32 

33 

Shoulders  of  mutton 

24 

32 

34 

Loins  of  mutton    . 

30 

33 

36 

Necks  of  mutton    . 

25 

32 

84 

Average  of  all 

23 

31 

34 

In  roasting  meat,  as  in  boiling,  the  heat 
should  be  strongest  at  first,  and  may  then  be 
much  reduced.  Liebig  recommends  that  in 
all  cooking  operations  of  meat  the  heat  should 
be  limited  to  170^  F. ;  but  it  is  doubtful 
whether  that  heat  is  strong  enough  to  kill 
the  parasites  which  infest  meat,  and  therefore 
Letheby  advises  that  the  temperature  should 
be  as  nearly  as  possible  that  of  boiling  water. 
Roasted  meats  are  not  generally  so  digestible 
as  meats  which  have  been  boiled  ;  and  many 
stomachs  which  can  tolerate  poultry,  meat, 
fish,  and  puddings  boiled,  find  that  roasted 
meat,  &o.,  and  baked  puddings,  cause  great 
discomfort.  This  may  be  explained  by  the 
fact  that  during  the  process  of  roasting  much 
of  the  superficial  fat,  from  prolonged  expo{nire 
to  heat,  undergoes  decomposition,  attended 
with  the  production  of  fatty  acids,  and  an  add 
volatile  product  known  as  acroleine,  which 
may  seriously  disturb  sensitive  stomachs. 

These  remarks  apply  also  to  broiling f  fry- 
ing, and  baking^  and  more  especially  to  the 
latter,  for  the  operation  being  carried  on  in  a 
confined  space,  the  volatile  fatty  acids  gene- 
rated are  prevented  from  escaping,  and  thus 
permeate  the  cooked  articles. 

Slewing  and  Hashing.— ^y  either  of  these 
processes  the  meat  is  placed  in  a  highly  favour- 
able state  for  digestion.  Much  of  the  nutri- 
tive matter  passes  into  the  surrounding  liquid, 
which  is  consumed  with  the  solid  material. 
The  best  way  to  stew  meat  is  to  place  it  in  a 
vessel  over  the  top  of  which  a  cloth  is  tied. 
The  vessel  is  then  immersed  in  water  con- 
tained in  a  saucepan.  The  water  in  this 
saucepan  is  made  to  gently  simmer  or  slightly 
boil,  and  in  this  manner  the  meat  is  stewed 
in  its  own  vapour,  and  forms  a  most  suitable 
food  for  the  convalescent  invalid.  Captain 
Warren's  cooking-pot  depends  on  this  prin- 
ciple. 

A  contrivance,  called  the  "Norwegian  nest," 
sold  by  Messrs.  Silver  &  Co.,  may  be  worth 
describing  here.  It  consists  of  a  box  con- 
structed like  a  refrigerator,  the  only  differ- 
ence being  that  it  keeps  the  heat  in  instead 
of  out.  It  is  padded  inside  with  a  non-con- 
ducting material,  with  a  space  in  the  centre 
for  receiving  the  vessel  in  which  the  process 
of  cooking  is  carried  on.  If  the  vessel  be 
filled  with  water,  and  this  by  the  aid  of  heat 
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kept  at  the  boiling-point  for  a  few  minutes, 
and  then  placed  in  the  box  and  ihut  in  by 
the  closure  of  the  lid,  the  process  of  cooking 
goes  on  away  from  the  fire,  no  matter  in  what 
situation  the  box  may  be  placed.  On  the 
score  of  economy  this  box  recommends  itself 
to  eyery  household. 

On  account  of  its  economy,  the  Norwegian 
pot  was  introduced  into  the  French  navy  in 
1869,  and  the  results  have  been  very  satisfac- 
tory.— (Annales  d'Hygifene,  1874.) 

In  boiling  JUh^  it  is  well  to  remember  that 
fish  boiled  in  hard  water  is  much  firmer  than 
if  it  be  prepared  in  soft  water ;  hence  fish 
boiled  in  sea-water,  or  water  to  which  salt 
has  been  added,  is  finer  flavoured  and  much 
firmer  than  it  would  have  been  had  it  been 
cooked  in  ordinary  water.  Speaking  gener- 
ally, although  there  are  some  very  important 
exceptions,  fish  arc  always  better  fried. 

Vegetables  boiled  in  water  to  which  salt  has 
been  added,  are  not  so  tender  as  they  wouM 
be  if  no  salt  were  added.  The  •  salt  is  gener- 
ally put  in  to  preserve  the  colour. 

Copper  —  Metallic  copper  is  found  in 
various  parts  of  the  globo,  but  its  most 
abundant  source  is  that  of  various  copi>er 
ores.  It  is  principally  obtained  from  the 
pyrites  of  Cornwall,  Devonshire,  and  Cuba, 
and  from  the  carbonates  of  copper  imported 
from  Australia. 

It  has  a  specific  gravity  of  8*86  to  8*894. 
It  is  combustible  and  readily  oxidised.  It 
communicates  a  green  tinge  to  flame.  Acid, 
alkaline,  saline,  and  fatty  bodies,  when  placed 
in  contact  with  it  in  air,  promote  its  union 
with  oxygen,  and  by  dissolving  a  portion  of 
the  newly -formed  oxide  acquire  poisonous 
propeHies. 

Characteristics  of  the  Salts  of  Copper. — 
Copper  dissolves  in  dilute  nitric  acid.  The 
solution  possesses  the  following  properties : 
In  colour  it  is  bine  or  greenish-blue.  With 
potash  or  soda  it  yields  a  blue  precipitate 
{hydrate  of  copper) ;  a  small  quantity  of 
ammonia  produces  with  it  a  similar  bluish- 
white  precipitate,  but  an  excess  redissolves 
it,  forming  a  deep  blue  liquid ;  ferrocyanide 
of  potassium  occasions  in  it  a  reddish-brown 
precipitate  (faTocyanide  of  copper) ;  sulphu- 
retted hydrogen  and  the  hydrosulphidos  throw 
down  a  black  precipitate  {sulphide  of  coppei') ; 
and  lastly,  a  polished  iron  plate  plunged  into 
the  liquid  becomes  coated  with  metallic 
copper  (Cu2N03  -I-  Fe = Cu  -I-  Fe2N08). 

One  of  the  most  important  salts  which 
copper  forms  is  sulphate  of  copper.  It  is  met 
with  in  the  form  of  oblique  rhombic  azure- 
blue  crystals,  with  a  styptic  metallic  taste, 
BYightlj    efflorescing  in  dry  air,    soluble  in 


water,  and  reddening  litmus  paper.  It  acts 
as  an  emetic,  as  a  stimulant  and  astringent, 
and  externally  as  an  escharotic  The  fatal 
dose  of  this  salt  is  variable  ;  aa  much  as  5 
drachms  have  been  taken  without  proving 
fatal.  Smaller  doses  are  often  more  fatal  than 
larger  ones,  owing  to  the  emetic  action  in- 
duced by  the  latter. 

Detection  of  Copper. — WTiethcr  copper  be 
searched  for,  in  cases  of  poisoning,  in  the  con- 
tents of  the  stomach  or  in  foods,  the  same 
process  is  applicable.  If  searched  for  in  an 
organic  liquid,  it  will  be  better  to  evaporate 
to  dryness,  add  nitric  acid,  and  boil  to  destroy 
organic  matter,  dilute  and  filter.  A  clean 
knife-blade  or  a  needle  inserted  in  the  liquid 
will  give  evidence  of  copper,  if  present. 

Another  excellent  way,  applicable  to  any 
organic  solid,  is  to  bum  down  to  an  ash  in  a 
platinum  dish,  treat  the  ash  with  a  little 
dilute  acid,  and  then  insert  a  slip  of  zinc ;  if 
copper  be  present,  it  is  deposited  on  the 
platinum  dish.  Copper  thus  obtained  may 
be  confirmed  by  otlier  tests ;  thus  prussiate 
of  potash  added  to  a  solution  of  copper  gives  a 
chocolate  precipitate,  ammonia  abluecolvur,  &c. 

Adulterations. — Sulphate  of  iron  and  sul- 
phate of  zinc  are  sometimes  fraudulently 
added.  The  iron  is  detected  by  ammonia  not 
redissolving  the  oxide ;  zinc,  by  first  precipi- 
tating the  copper  with  sulphuretted  hydrogen, 
then,  on  the  addition  of  ammonia,  some  of  the 
above  gas  being  in  solution,  a  whitish  sulphuret 
of  zinc  is  thrown  down. 

Copper-founders,  and  others  working  in  this 
metal,  arc  very  subject  to  affections  of  the 
chest. 

When  copper  vessels  are  used  for  culinary 
or  pharmaceutical  puri>ose8,  great  care  should 
be  exercised  in  their  employment.  Copper 
vessels  should  never  bo  employed  for  any 
fluids  that  are  the  least  acidulous,  or  that  may 
have  to  remain  long  in  them.  Acid  syrups, 
vegetable  juices,  a<iueous  extracts,  soups, 
stews,  &C.,  prepared  in  copper  sauce-pans  or 
boilers  receive  a  metallic  contamination  pro- 
portional to  the  length  of  time  they  are  ex- 
posed to  the  action  of  the  metal ;  and  it  is 
important  to  remember  that  when  copper 
vessels  are  allowed  to  get  wet  or  dirty,  or 
more  especially  greasy,  a  poisonous  green 
rust  forms  upon  the  surface  somewhat  similar 
to  verdigris.  If  articles  are  prepared  in  them 
iu  this  state,  serious  consequences  may  ensue. 
Cases  of  poisoning  from  this  cause  are  fre- 
quently met  with,  therefore  it  is  necessary  to 
be  very  careful  that  coi)per  vessels  should  be 
thoroughly  cleaned  out  immediately  previous 
to  their  being  used. 

Such  copper  vessels  are  occasionally  lined 
by  a  thin  film  of  tin;  but  this  necessarily. 
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from  oonKtant  tue,  becomes  imperfect,  and 
&lfordi  but  little  protection,  therefore  great 
caution  most  be  used  in  employing  tinned 
ropptr  boHfrs.  Mr.  W.  Thompson  in  one 
case  found  no  less  than  3*575  grains  of  copper 
in  a  gallon  of  water  drawn  from  a  kitchen- 
boiler  of  this  description.  The  copper  existed 
in  this  case  in  the  form  of  a  soluble  sul- 
phate. After  a  careful  examination  of  the 
cause,  Hr.  Thompson  could  only  suggest,  that 
as  in  the  process  of  galvanising  the  copper  it 
is  fiLnt  pickled  in  sulphuric  acid,  some  of  the 
acid  must  hare  been  retained  in  the  crevices 
of  the  rivets  and  then  dialysed  out,  carrying 
with  it  the  copper.— (<SEe€  Chemical  News,  vol. 
xxxL  No.  801,  1875.) 

Indeed  co]»per  in  minute  quantities  is  con- 
tinually finding  its  way  into  the  human  body 
through   the  use  of  copper  vessels,  copper 
coins,  intentional  and  accidental  contamina- 
tion of  foo<U  &c.     This  fact  is  conclusively 
established  by  Bergeron  and  L.  L.  Hote,  who 
examined  specially  the  kidneys  and  livers  of 
fourteen  human  bo<lies  for  copper,  the  result 
being  that  the  metal  was  found  in  every  case. 
In  tiro  of  the  oases,  aged  seventeen  years, 
its  presence  could  only  be  proved  qualita- 
tively. In  eleven,  Af^ed  from  twenty-six  to  fifty- 
eight  years,  the  quantities  of  copper  found 
rangetl  from  '7  to  1  milligramme.   And  in  one 
individual,  aged  seventy-eight  years,  the  cop- 
per found  amounted  to  1*5  milligrammes. — 
(Comp.  Reml,  Ixxx.  268.) 

Water,  and  hence  foo<l,  has  occasionally 
become  contaminated  with  copper  through 
Ktrange  channels.  For  example,  in  France, 
at  Ruubaix,  many  of  the  rain-water  tanks 
were  found  to  contain  considerable  quantities 
of  8ul]>hatc  of  copper.  Most  of  the  stoves 
there  had  been  supplied  with  copper  flues, 
the  sulphur  compounds  from  the  coal  had 
formed  a  8ul]>hide  of  copper,  which  the  action 
of  the  air  changed  into  sulphate ;  this  being 
tleposited  on  the  roofs,  the  rains  washed  down 
sod  diuolved  into  the  cisterns. 

The  various  compounds  of  copper  are  largely 
Died  for  the  adulteration  and  colouring  of 
different  articles  used  as  foods. 

Carbonate  and  arsenite  of  copper  have  been 
used  for  the  purpose  of  colouring  tea  leaves. 
ikeTzi, 

Sulphate  of  copper  has  been  employed 
chiefly  in  Belgium  for  the  purpose  of  whiten- 
ing bread.    See  Bread. 

Sulphate  and  acetate  of  copper  are  con- 
it&ntly  added  to  pickles  for  the  purpose  of 
friving  them  a  bright  green  colour.  See 
Pickles. 

Preserves  and  jellies  are  often  adulterated 
with  copi^er.  In  sauces,  also,  this  metal  has 
freguentlj  been  diMCovered,    It  has  been  de-  / 


tected  in  annatto,  in  confectionery,  in  wine, 
and  in  the  absinthe  so  much  used  in  France. 

The  emanations  from  copper-works  where 
pyrites  are  burnt  are  large  quantities  pf  sul- 
phurous acid,  arsenic,  and  a  little  copper. 


Copperas — A  generic  name  for  the  crude 
metallic  sulphates.  When  used  without  a 
qualifying  adjective,  it  generally  means  sul- 
phate of  iron.    See  Iron. 

Coriander  Seeds— The  dried  ripe  fruit 
of  the  Coriandrum  sativum,  natural  order 
Umhelliferce.  Grows  wild  about  Ipswich  and 
some  parts  of  Essex,  although  not  really  indi- 
genous, but  a  native  of  the  south  of  Europe. 
The  coriander  seed  is  used  for  mixing  with 
curry  powders.  It  is  about  the  size  of  white 
pepper,  globular,  finely  ribbed,  and  of  a  yel- 
lowish-brown colour.  It  consists  of  two  hemi- 
spherical mericarps,  adherent  by  their  concave 
surfaces.  Each  mericarp  is  without  eWdent 
primary  ridges,  but  the  four  secondary  ridges 
aro  more  prominent  and  keelecL  The  channels 
are  without  vittie,  but  the  commissure  has 
two.  It  has  a  peculiar,  agreeable,  aromatic 
odour.  The  mature  seed  does  not  contain 
starch.    Set  Cubby. 

Com-Flonr— iSee  Flour,  &c 

Cosmetios — It  is  convenient  to  under- 
stand by  the  term  **  cosmetics  "  all  substances 
applied  to  the  skin,  hair,  beard,  nails,  and 
teeth  to  improve  their  appecfhince.  lliere 
are  many  instances  on  record  of  i>oisoning  from 
the  use  of  cosmetics  of  a  deleterious  nature ; 
for  example,  Horace  Walpole  relates,  "That 
pretty  young  woman.  Lady  Fortrose,  Lady 
Harrington's  eldest  daughter,  is  at  the  point 
of  death,  killed,  like  Coventry  and  others,  by 
white-lead,  of  which  nothing  could  break  her.*' 
—  (HoBACE  Walpole,  Letters,  vol.  iii.  p. 
200.) 

The  same  substance  is  to  this  day  used  by 
the  London  actresses.  Dr.  George  Johnson 
has  recently  called  attention  to  several  cases, 
treated  at  King's  College  Hosi>ital,  of  lead- 
poisoning,  caused  by  the  use  of  flake-xchite, 
*'  amongst  the  ballet  dancers  and  others." 

Cosmetics  aro  generally  prepared  from  the 
vegetable  and  mineral  kingdom ;  some  few 
from  the  animal  world,  such  as  spermaceti, 
civet,  and  most  pomades. 

Cosmetics,  speaking  generally,  are  not  adul- 
terated with  dangerous  substances,  but 
usually  mixed  with  similar  articles  of  an 
inferior  quality. 

On  the  other  hand,  some  few  consist  almost 
entirely  of  metallic  substances. 

Arsenic  is  generally  present  in  large  quan- 
tities iu  depilatory  powdcn. 
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Subnitrate  of  bitmuth  is  used  as  a  prepara- 
tion for  imparting  clearness  to  the  complexion 
{Uanc  dt  perU), 

Carbonate  of  Uad  is  often  used  to  adulterate 
this  substance,  and  enters  largely  into  the 
composition  of  two  substances  known  as  blanc 
de  KHnu  and  blanc  de  vinaigre. 

Lead  \&  also  frequently  present  in  prepara- 
tions used  to  stain  the  hair  black ;  and  in  ono 
or  two  instances  poisoning  has  occurred,  for 
example — 

Mr.  John  G.  Hunter  relates  the  case  of  a 
gentleman  in  Glasgow  who  had  used  a  **  hair- 
restorer"  to  dye  his  grey  locks,  and  soon 
exhibited  symptoms  of  lead-poisoning.  The 
strength  of  the  wash  appears  to  have  been 
275  grains  of  lead  to  the  fluid  ounce,  the  lead 
existing  in  the  form  of  acetate. — (Pharmaceu- 
tical Journal,  February  27,  1875.) 

Dr.  Taylor  also  states,  that  he  has  met'with 
an  instance  in  which  paralysis  of  the  muscles 
on  one  side  of  the  neck  arose  from  the  impru- 
dent use  of  a  hair-dye  containing  litharge.  — 
(Taylor's  Principles  of  Medical  Jurispru- 
dence, voL  i.  p.  299.) 

Nitraie  of  silver  as  a  dye  is  also  much  used, 
and  mercury  finds  its  place  in  various  washes 
and  ointments  largely  dispensed  by  chemists 
for  the  purpose  of  destroying  parasites,  &c. 

Cottages— 5ee  Habitations. 

Cotton — The  cotton  of  which  textile  fabrics 
are  made  coAsists  of  hairs  covering  the  seeds 
of  certain  plants  belonging  to  the  natural  order 
Malvacea,  or  the  Mallow  family.  The  com- 
mercial cotton  is  derived  from  four  distinct 
species— (7oMj/ptt(m  arboreum,  an  Indian  spe- 
cies; Goasppium  Barbaden$e,  the  Barbadoes 
•otton  plant ;  Oossypium  herbaceum^  the  com- 
mon cotton  plant  of  India ;  Oossypium  Peril- 
vianum  or  acuminatunif  a  species  supposed  to 
be  indigenous  to  America.  It  is  a  diaphanous 
substance,  which  forms  fibres  about  ^^j^  of 
an  inch  in  diameter,  ribbon-like,  and  flattened 
in  shape.  The  fibres  are  twisted  at  intervals, 
and  the  borders  are  a  little  thickeDed.  The 
interior  canal  is  very  frequently  obliterated, 
or  if  it  is  not,  it  may  contain  some  extractive 
matters. 

Fresh  cotton  fibre  is  a  cylindrical  hair  with 
thin  walls,  which  collapses  and  twists  as  it 
becomes  dry.  Iodine  stains  it  brown ;  iodine 
and  sulphuric  acid  (in  very  small  quantities) 
give  a  blue  or  violet  blue ;  nitric  acid  unrolls 
the  twists,  but  does  not  destroy  them. 

Gotton  wears  well;  it  is  very  non-absorbent, 
does  not  shrink  in  washing,  and  conducts  heat 
less  rapidly  than  linen,  but  much  more  rapidly 
than  wooL  Smoothness,  evenness  of  texture, 
and  equality  of  spinning  are  the  chief  points 
to  be  attended  to  in  choosing  cotton  fabrics. 


Gotton  alone  is  used  in  cotton  shirting  and 
calico.  In  merino  and  other  fabrics,  it  is  used 
with  wool  in  the  proportion  of  20  to  60  per 
cent,  of  wool,  the  threads  being  twisted  to- 
gether to  form  the  yam.    See  Glothiko. 

Court  Xioet— /See  Left,  Goubt  of. 

Courts— The  hygienic  condition  of  our 
courts  of  law  in  past  times  was  defective 
in  the  extreme,  and  led  to  serious  results. 
For  example,  the  Black  Assizes  at  the  Old 
Bailey,  Taunton,  Launceston,  Exeter,  &c., 
were  directly  due  to  contagion  from  the  pri- 
soners, and  this  contagion  would  probably  not 
have  been  so  fatal  if  the  courts  had  been  built 
larger  and  not  so  crowded.  At  the  present 
date  many  of  our  courts  are  the  same  as  those 
of  the  Black  Assizes.  Their  great  fault  is  their 
small  size,  which  permits  overcrowding  to  a 
great  and  insufferable  extent.  Besides,  it  is 
not  ordinary  overcrowding,  but  a  collection  of 
people  very  frequently  from  the  lowest  and 
most  unhealthy  parts  of  our  towns.  The  sani- 
tary officials  of  every  place  should  carefully 
examine  the  drains,  water-closets,  ventilation, 
&C.,  of  every  courthouse,  and  notices  should 
be  posted  warning  people  recovering  from 
any  infectious  disease  from  entering  into  the 
court.  See  Black  Assizes,  Ventilation, 
Disinfection. 

Cream  is  that  portion  of  the  milk  which 
rises  to  the  surface  on  standing.  It  is  really 
milk  rich  in  fat. 

The  following  table  shows  the  composition 
of  six  samples  of  genuine  cream  analysed  by 
Mr.  Wauklyn  :— 


Water 

Fat 

Milk,  sugar, 
caseine, 
and  ash 


1.         9.        s.         4.  •      I.         c 

72-20  71  2  66  36  6017  53U2  50D0 
1900  14-1  18-87  33  02  36  17  43-90 
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7  14  77    6-81    8-21    6  10 


Gream  is  rich  in  butter,  a  quart  of  good 
cream  generally  yielding  from  13  oz.  to  15  ox. 
of  commercial  butter.  In  good  seasons,  when 
the  cows  are  fed  on  rich  pasture-land,  a  quart 
of  cream  will  often  yield  about  16  oz.  of  butter; 
and  if  they  are  fed  on  oilcake,  as  much  as 
from  22  oz.  to  24  oz.  are  obtained.  The  so- 
called  clotted  cream  of  Devonshire  is  thus 
prepared.  The  milk  is  allowed  to  stand  for  a 
day  to  allow  the  cream  to  rise ;  it  is  then 
strongly  heated,  but  not  allowed  to  boil ;  the 
heat  coagulates  some  of  the  caseine,  and  the 
cream  is  involved  in  the  coagulum. 

The  analysis  of  cream  is  conducted  on  exactly 
the  same  principle  as  that  of  milk;  but  it 
must  be  weighed,  not  measured,  and  smaller 
quantities  may  be  evaporated  to  dryness  in 
order  to  estimate  the  water,  if  the  ratio  of 
the  water  to  the  solids,  not  fat,  is  such  that 


■dnltcratioD  ma;  be  itupeeted  ;  for  thij  ntio, 
tlthoosli  occuioiulljr  diitorbed  bj  loma  of 
Ihe  eucine  luing  with  the  fut,  ui  praotiiailly 

Lhe  ume  u  ia  milk. 

MiDciml  ulaltentioni,  aucb  at  carboiute  of 

Bugncsik.  will  be  detected,  if  preaent,  in  the 

t  uTlnma)— Theu  arecha- 
I  where  children  of  both 
■eiea,  up  to  the  iige  of  aii,  are  ubnitted  dnr- 
ing  the  daj,  and  recairs  proper  cure  nud  edu- 
ektii)o.wfailittheirm<itheniireatwock.  They 
appear  to  have  been  fint  originated  by  Ober- 
iin,  the  well-known  Proteitant  paitoc  of  the 
Yoaeea.  They  were  definitely  eatablithed  in 
Fnoce  aboat  the  year  1636.  In  1837  there 
wci«  in  France  261  aiiln,  admittiiig  daily 
39,344  children  ;  inl840  they  hadincreaaedto 
!i5S  1  and  in  1H60  they  had  again  mcreued  to 
3D00,  atiliied  by  300,000  children.  Crichei 
bare  been  introdnced  into  Englaud.  There 
aiT  aereral  in  London,  which  are  found  very 
iMfnl,  and  a  benefit  to  the  poorer  claaaei, 

OraavtbrlxFolr^ar*— A  plant  or  fun- 
pi  belongiag  to  a  new  genui,  and  to  wbicbthe 
iboTe  name  wai  given  by  I>r.  Cohn,  who  dii- 
oonml  it  in  well-water  at  Uretlau,  in  a  part 
noted  for  the  preialence  of  typhiu. 
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C.Hj.O,',  tp.  gr.  1-057  — ThU  i«  a  peculi 
nibftUH  diacovertd  by  Reichenbaeh,  and  lo 
aimed  from  ita  antifleptio  properties  (jcpeaf, 
Aeih:  cwrrip,  preeerrer).  The  true  eompmi- 
tiod  <•!  er«oK>t«  i*  nut  definitelj'  aettleil. 

Uullcr  coDiiden  it  ai  methyloiykreaylic 
idJ  |HC:{CH,|HcO,). 

It  ii  obtained  amonggt  the  products  of  the 
diitillatioB  of  wood  tar,  and  its  purificBtiou 
11  dificolt  and  tedtona. 

I4iig  befor*  ita  diacovery  by  Reichenbaeh. 
it  vaa  a  component  of  Aqua  Binclli,  the  com- 
podtioci  of  which  waa  kept  aacret  in  Italy  for 

Creonle,  when  VTirt,  ia  a  coloarleaa  oilj 
liquid  of  great  lefnctiie  power.  Its  taste  i* 
pwagent  and  canatic,  and  the  Taponr  ia  ex- 
tremely irritating  to  the  eyes.  It  boils  at 
400^  F.,  and  ia  atill  Snid  at  16-0°  F.  It  ia 
■duble  in  all  proportions  in  acetic  acid,  alco- 
bot,  ether,  beniola.  naphtha,  biaolphide  of 
carbon,  the  essential  and  fatty  oils,  ammonia, 
aod  potaah ;  but  it  i*  fpanDgly  aolublo  in 
water  (aboat  1  la  80).  Qmelin  atatea  that 
water  containing  ao  aniaU  a  quantity  as  1  in 
10.000  imelU  of  amoke. 

Creoaot*  i(  decompoaedbytheitrong  acida. 
It  rsdncea  the  nitrate  and  acetate  of  silTsr,  ia 
lauiified  by  chloriiM,  and  ia  a  aolTect  for 
|iboaphMii«,kidiiie,nilphui,  thereaiu^  tbeal- 
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kaloi  Js,  indigo  blue,  the  acetales  and  chloride 
of  calcium  and  tin,  and  several  other  salts. 

Creosote  precipitates  albumen,  altboogh 
the  aqueous  solution  ia  DentraL 

Creosote  is  inflammable.  It  burna  with 
difficulty,  with  a  aiuoky  flame.  A  slip  of 
deal  immened  in  creosote,  and  then  dipped  in 
hydrochloric  acid  and  allowed  to  dry  in  the 
air,  acquires  a  greeniBh-blue  colour.  It  turns 
a  ray  of  poUriscd  light  to  tbe  right,  wbich 
easily  diatinguishes  it  from  carbolic  acid, 
whicbtnmaa  tayof  polarieed  light  to  the  left. 

Few  BubatBuces  are  more  adulterated  and 
impure  than  commercial  creoaote.  Much  of  it 
ia  nothing  but  carbolic  acid  flavoured  with  creo- 
aote. In  other  caaea  it  ia  a  mixture  of  creo- 
sote, picamar,  and  light  oil  of  tnr.  The  purity 
of  creoiote  may  be  known  by  the  following 
testa:  1.  It  ahould  be  perfectly  aotuble  in 
acetic  acid.  3.  Mixed  witli  water,  not  more 
than  gig  should  diaappear ;  if  more  than  ^ 
disappear,  it  haa  probably  been  adulterated 
with  water.  3.  Ita  aqueous  aolution  ia  per- 
fectly neatnil,  and  there  is  no  residue  floating 

Creosote  is  a  powerful  antiseptic  It  pre- 
serves all  animal  aubatanees.  Smoked  hams, 
lie,  ure  resily  prciorved  in  great  measure  by 
the  creoaote  which  the  anioke  coataini.  In 
the  preservation  of  meat  it  acts  in  two  wayi — 
by  arresting  putrefaction,  and  by  preventing 
the  access  of  iuaeeta,  for  it  ia  a  true  inaccticidc, 

sote  will  keep  a  pantry  very  ftco  from  fliea. 

Urge  scale,  its  place  having  been  taken  to  a 
greut  extent  by  carbolic  acid. 

Creosole  is  uacd  in  the  arts  as  a  preservative 
of  all  kinds  of  orgjinio  subatancea.  It  ia  em- 
ployed in  medicine  both  eitemally  and  inter- 
nally, and  it  has  been  used  as  an  adulterant  to 
give  a  smoky  flavour  toa  made-up  wlusky,&c. 

Cr^tinum— SfC  GoltRE. 

Croton  Oil— Ste  OrLS. 

Croup— The  croup  of  English  writer*,  H 
Dr.  O.  Johnson  has  ably  shown,  confuses  to- 
gether two  distinct  aflfections:  one,  a  spasm 
of  the  larjrni  ILarynsiimui  itridulai),  not  a 
Fatal  disease,  although  death  occaiionally  re- 
sults ;  the  other,  true  diphtheria,  with  tbe 
characteristic  eiudatioD  in  tbe  laiyni.  Ste 
UlPUTUERU. 

OnbiO  8p«e«— To  maintain  the  purity 
of  tbe  air  in  rooms,  publio  buildinga,  ke.,  the 
cubic  space  should  be  large  enough  to  permit 
the  passage  of  3000  cubic  feet  of  air  per  head 
without  producing  any  perceptible  draughts. 
Profeiaor  Pettenkofer  found  that  by  means 
ot  utiflcial  venUUtiou,  wid  with  tbe  idd  of 


the  b«st  mechanicU  contrivuicei,  the  kir  in  a 
chamber  of  424  cubic  feet  can  be  reDeneil  six 
tjinet  per  hour  without  cteatiDg  aDj  nppreci- 


mon  lodging-hoaaea,  30  luper- 
ficial  and  240  cubic  feet  are  nllowed.  In  the 
aeotion  houtei  uf  the  metroiiulitim  police.  50 
foet  superficial  and  450  cubic  foet  are  given. 
The  Poor  Law  Board  allows  300  cubic  feet  tor 
ever;  healtli;  ]>eraoD  in  tlonuitoriea,  and  from 
850  eubic  feet  and  upwiirdi,  according  to  cir- 
cuniBtaiicea,  as  far  ai  1200  feet,  for  ever;  aick 
peruin.  In  Dublin  an  allowance  of  300  cubic 
fact  ia  re<]uired  in  the  registered  todging- 
houaea.  In  the  Pruaaian  arm;  the  allowance 
ia  495  eubic  feet,  the  auperfiiial  apoco  being 
42-45  aquara  feet.  In  the  old  HanoTerian 
arm;  the  cubic  apace  waa  700  to  SOO  cubic 
feet  (Pruaaian). 

Tlic  London  School  Board  have  given  in  a 
geneml  achoolrooni  10  aquarefeet  perieholar, 
nnil  in  graded  schoola  9  aquare  feet-the  height 
was  ordered  to  be  13  teet^malting  130  and 
117  cubic  feet  re.pectivel;. 

To  mcaiure  cubic  space,  aimplj  multiply 
the  three  dim eniiona— length,  breadth,  and 
height.  Should  tlie  room  be  of  irregular  form, 
aemicircular,  containing  man;  angles,  &o., 
then  the  ordinar;  rules  for  the  meatutement 


lofci 


inta, 


^anglea. 


mnst  be  applied, 
should  also  be  measured  and  added  to  the 
amount  of  cubic  apace.  Solid  masaeaof  furni- 
ture, projectiona.  cupboarda,  i:c.,  ahould  also 
be  meaaured  and  their  cubic  coutenta  deducted 
from  that  alre^ul;  taken.  Uedding  occnpiea 
a  certain  amount  of  siaco,  and  the  fact  that 
tlia  bodies  of  peraona  living  in  the  room  take 
the  place  of  a  certain  quantity  of  air  should 
not  be  forgotten.  A  eolilier's  hoapital  mattresa, 
pillow,  three  blanket),  one  coverlet,  and  two 
aheeU  will  occup;  almost  10  cubic  feet.— 
(Parkeb.}  And  a  man  uf  areragB  aiie  dis- 
places about  2^  to  4  eubic  feet  of  air.  Sre 
ViairiiuMioN. 

Oomiii  Boeda— The  cumin  plant  [Cami- 
niim  Cyinini(iit),  belonging  to  the  natural  ordor 
VmUlhftrif,  ia  a  native  of  Upper  Egyj't.  '»'''■ 
ia  extensive!;  cultivated  in  Sicily  and  Malta. 
The  aeeds  are  much  naed  in  the  making  of 
curr;  iHiwders;  the;  are  larger  than  anise, 
and  of  a  light  brown  or  gre;iah-;ellow  colour 
— something  like,  but  lai^er  tlian,  a  carawa; 
seed.  Each  meriearp  has  five  primar;  cidgea, 
which  ue  filiform  and  [urnubed  with  ver; 
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fine  prickles.  The  fout  iecondar;  ridgea  si 
prominent  and  pricklj,  and  under  each  tbet 
is  one  vitta.  These  seedi  have  a  peculia 
medicinal  taste  and  smell.  The  leeda  do  nc 
contain  starch.     See  Cl'ullV  Fon'DEB. 

Onpralnin—  A  form  of  diiinf ectant  d. 
aigncd  by  Dr.  Bond,  Medical  Officer  of  Heal- 
to  the  Gloucestershire  Combined  Sanita 
Districts,  composed  of  a  combination  of  t 
aulphatea  of  aluminum  and  copper  vfi 
l«itBa«ie  dichromate  and  terebene.  Dr.  Boj 
claims  for  this  combination  the  followi. 
advantages  :  (a)  tlis  highest  power  of  coa^, 
lating  albumen  practicall;  available;  ((.) 
similarly  high  antiseptic  jiower;  (c)  grei 
activit;  at  a  deodomnt,  due  p^rtiy  to  thi 
action  of  the  metallic  aalts  ujiou  sulpliutetlec' 
li;'drogen,  ammonia,  kc,  parti;  to  tiie  BCtioi 
of  terebene  as  an  oioniser,  and  parti;  to  Ul< 
meehonicnl  eHeot  which  the  latter  body  ha 
in  preventing  diuemination  of  gisaa  tnn 
liquid  surfacea  by  forming  over  them  an  im 
lienneable  film. 

CaronBut  Arrowroot— Sk  Starch. 

Onrd — Cord  constitntes  the  basis  of  cheex 
It  is  coagulated  caaeine  which  has  involve 
and  curried  with  it  the  susiieDded  mil 
globules.  Curd,  therefore,  oousists  of  tb 
nitrogenous  portion  of  milk  mixed  with  th 
chief  part  of  its  fatty  element.  Sit  Cheq) 
Mile,  &c. 

Onmutta— The  so-called  cutranta  whic 
I  are  used  in  cakea  and  puddinga  constitute  tl 
dried  fruit  of  a  vino  which  grows  in  the  lonb 
lalands,  and  yields  a  ver;  small  berry.     Tl 

I  niption  ot  Corinth,  wliere  the  fruit  waa  fo 
I  merl;  produced.  The  currants  of  our  gardei 
I  are  varieties  of  the  RiUs  rufirvm  and  Sib 
I  niifrvm  (Linn.)  The  fiist  includes  red  en 
I  rants,  and  the  second  white  currants.    Tl 

fruit  ot  both  these  varieties  is  gentiv  add 
.  loua,   cooling,  and  wholesome.     The  tmit 

the  black  currant  is  aligbtly  aperient. 
Conpnltitm  ofCamnU  (Faisinos). 

Solubit  MnUtr— 


JnioIuMt  MaUtT— 


■tlfrUii  given  1        .    [O'llJ       10  S3]       [OIR 
lOD-M    lOOIW       100 1> 


■    ill;' 


Cany  P*wd«r— Carry  pow.leri  are  nie- 
fgl  for  giring  ik  relish  to  tbe  otlicrwiae  iii9i|iid 
in  K  Un;<;lj  bkcn  in  the  Hurt,  ami  for  the 
ame  nuaa  me  ate  tliem  with  tUc  iilmott  fla- 
TuDilcn  miiturei  uf  rice  nntl  chicken,  rabbit, 
gr  6>b.  Thf  eampoiition  of  the  Ceylon  curr? 
iwvjer,  wUieb  i.i  uiuflllj  nllowcil  to  be  the 
finat,  in.MconliDg  to  Dr.  IlHH-.ur.  as  follows  : 
A  put  of  green  einger,  two  Inementt  of 
^lir.  I  few  ciiriHtKler  and  cutnin  kbiIii,  six 
dBUeuioai,  one  drj  chilli,  eight  peppeccorni, 
±  mull  jiiece  of  turmeric,  hulf  a  ilBBStt-Fipoon- 
filef  butter,  UbU  ■  cocoa-nut,  and  half  a  lime  ; 
Imi  it  ii  iieceaurjr,  to  have  it  in  perfection, 
Ibit  it  be  mailo  the  une  d;>}  on  which  it  ii 
b>becu..ke<l. 

Goi»1  aniulultemteil  cunj  powder,  at  met 
villi  in  tliii  country,  generatl;  coiuiatt  of  tur- 
mEric  lilsck  pepper,  coriander  leedi,  cafenne, 

■|iice,  anil  cluvea  :  tliu  three  hitter  aubrtancea 
are  [re<)neatty  omitteil.  A  itvncription  af 
ingredieuta  will  Iw  found  in 


iracli-i 


■I  their 


ral  hi 
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CyBUoar^  are  formi  of  embiyo  (jpuia  or 
tape worma  which  infest  the  bodieaof  animals, 
and  these,  whea  taken  into  the  aTatem  of 
an  appropriate  aubject,  by  eating  the  infeated 
fieah  or  othenriie,  become  developed  into 
tapewonna;  they  are,  therefore,  although 
aeparate  parasitea,  crtrBiiielj  unlike  tape- 
worma  —  in  point  of  fact,  only  a  atago  of 
development  in  the  life-history  of  the  tape- 
worm, juat  aa  the  chryanlia,  in  the  ioaect 
world,  ia  an  intermediate  atage  between  the 
maggot  or  caterpillar,  and    the   fuUy-devel- 

The  following  are  the  more  important 
eyaticerci:- 

1.  C'lilitcrdu  tela  (tHalota  —  the  cyati- 
cerena  of  the  Tani  oio/iunt  found  in  man,  in 
tliH  pig,   oi,   horse,   ciimel,  ihecp,  and   cue- 

3.  The  cyaticercue  of  the  Taa\n  mtdio- 
eanellalii  found  in  the  muaolaa  and  internal 
organs  of  cnttlc. 

3.  The  eynticoreHB  of  the  Twaia  marijinata 
found  in  cattle,  aheep,  horses,  the  reindeer, 
aquirrels,  in  varioua  nioukcya,  and  occasionally 

The  Cgtticrreut  fclliihiir  ia  a  parasite  vcr 
firqueutly  niet  with,  moro  eii|iecially  in  pork, 
which  when  attacked  by  it  ia  generally 
known  aa  "  measly."  According  to  Profeaaor 
(iamgee'e  comnmnicatinn  in  the  "  Fifth 
Itcport  of  the  Medical  Officer  to  the  Trivy 
Council,"  1865.  at  lenst  3  per  cent.,  and  pro- 
bably 5  per  cent,,  of  the  pigs  in  Ireland  are 
thus  nffecteil. 

Tlic  Cy^h-trciit  ceUiitoKB  ia  in  tbe  shape  of 
a  bttle  white  glistening  conical  vesicle,  vary- 
ing in  siie  from  the  ]  *g  of  an  inch  long  and 


Tile  cuny  jiowdar  of  eoninierce  is  seldom 
pnn^  The  B<lultcrations  that  have  been  de< 
\fttf\1aeg7\1und  rice,  pvtata  itarch,  red-ltaii, 
ind  ^1^', 

Cyaaida  t>f  Fotaaalnm  —  5r«  PriraH- 

Cranlda  of  tHrtitStt  Bilver. 
Cjoharimn  Intybiw— &^  Ciiiciini. 
Cyelopa  QiMdrtoomis,  or  IVater- 

FlM-Genemlly  very  common  in  tbe  ipring, 
icd  only  found  within  1  or  2  feet  of  the 
•nrbcc.  Tlicy  occur  in  lo  many  gooil  waters, 
libit  they  euniiot  be  considered  aa  indieating 
Mj  dangerous  imparity,  Tbe  Cycl-ipt  qHoilri- 
■■i-tiit,  when  first  bom,  is  totally  unlike  its 
IKirenls,  being  of  an  ovoid  shaiie,  having  only 
pairs  of  feet.     In 


ulls  thi 


diMinct  rings  or  segment!. 


s  perfect  more.  To  this  veaicle  Ihe  head  of  a  iT'nia  is 
:wo  pairs  of  anlennt,  five  attached  Ijy  a  narrow  tranavenely  -  marked 
:1  bo.ly  divided  into  several  pedicle  or  neck.  The  head  is  furnished  with 
the  chuncteristic  booklets  deaoiibeil  in  article 
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11  be  retnkoted  witliin  or  pro-  I 

firm  tis«ua«,  a  ej-»t  i«  dsTelopod  aronnd  the  I 
p»ra«ite  it  tlie  cipense  of  the  titaue ;  in  free 
cftTitiea,  aiioh  u  in  ths  Tentridea  of  the  brain 
and  in  the  eye,  thia  extemul  cyit  ii  abtent, 
and  the  parauto  may  darelap  tu  a  var;  large 

Fig.  23  ahovi  tha  bead  of  tha  ernbrjo 
CjfSticercus  cttlaloMr  from  meaaly  pork. 

TLe  ajmptonia  of  meAsIea  in  the  pig  are 
ubioure  :  tha  anirnal  ii  duil  and  off  ita  food,  ' 
there  is  tcndemau  iu  the  groin  and  awelling 
in  tha  aliauhler ;  but  ttieae  eymptoma  may  all 
be  uhsent.  It  tanj  be,  bonever,  faand,  during  I 
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life,  in  tha  tongna,  especially  aademeath  it, 
in  tho  sablingnal  glatida  ;  it  may  alao  be  dii- 
covered  on  the  conjunctiva,  and  in  the  foUi 
of  mucoos  membrane  near  the  anna. 
From  the  experiment!  of  Frofcaaor  Louckart 


jf  Glesi 


appaa 


become  infeated  with  the  T/rnin  mrdio- 
cancllata  by  eating  jmperteotljr-oookod  veal 
or  lieef  affected  with  cyaticercL 

Tbia  cjaliG«rcus  ia  very  limiLtr  in  appear- 
ance, in  aiie,  tie.,  to  tha  one  previouily  de- 
acribed ;   it  may  ba  diagnoaed  by  ita  hooli- 


D. 


anoe  ii  nov  lugel; 
aoanting  UDfofttued 
It  tiunu  which  hive 

Dr.  Kltin  giTM  the  following  rceeipt  for  pro- 
fiuiDg  Ihii  Said;—  I 

(•1.)  Gam  dusnur,  J  oc;  oil  of  tan>«it>i>*< 
1  oi. :  diuolve  ind  filter. 

I\)  Gam  mutie,  }  ot.;  nhloiofonn,  2  oe.: 
■iicaolTe  and  filter.  Add  tolDtioD  a  to  loli]- 
ti™t. 

Dammkr,  it  rendGred  thick  b;  dr;ing,  maj 
be  QWil  u  ■  lotitig. 

Dampoesa,  wbelber  of  fonndiitioiu  of 
houtr*.  of  doon,  or  of  cluthing,  ii>  reoogniud 
<^jU]ie  of  A  gr^at  Tmrietj  of  dise&sei. 

Aitfmpta  h»Te  been  rocentlj  made  to  eiiti- 
■nate  Ih(  dampueu  of  walla  qnBntitatiTely. 

J.  GI&iKgen  (ZeitKbrift  fUr  Biologie,  i. 
247-203)  obtained  good  remit*  by  taking  a 
riec«  o(  mortal  from  the  wall  and  paaiing 
•irj  air  free  from  carbonic  KCJd  OTcr  it,  the 
weii;ht  of  the  mortar  before  and  after  tLe 
upcrstioD  being  carefnllr  taken,  and  the 
diiference  eijirened  u  the  iii(rAani*c»'fj/-com- 
binrd  water.  IomUj,  tiie  chtmicallti-tioTahineii 
nated  bj  pauin^  carboikie  anbj- 


drider 


Eipeiiments  of  tb»  kind  carried  oat  nt 
3tDmeh  ahowed  the  gndnal  drying  ot  the 
wall*  with  age,  and  the  retardntion  of  the 
diTing  jprocei*  in  building!  in  confined  litoa^ 
lioni,  where  the  air  bariDg  but  little  more- 
mrnt  become*  Kitunited  with  moialnrc,  «o 
thai  tbe  water  can  no  longer  eiapoiale  from 
the  walll. 

The  abaolule  amoDDt  of  nioirtare  allowable 
ia  anj  git-tD  locality  dependu  on  the  material 
of  which  tbe  houae  it  built,  tbo  teaaen  of  the 
ifiir.  anil  loeid  condition*.  J.  Gliiwgen  con- 
.i'tcr*  that  the  nioiitnre  on  the  wall*  ot  hou*ei 


Ij  inch  tbick.  Thii  rentOstei  the  floor, 
prevent*  dry-rot  in  the  timber*,  and  act*  a* 
an  efficient  damp.proof  course. 

D«phiil«  Poles  (W*ter-FIe*)— Thin 

snitnol  i*  found  in  so  many  good  water*,  thab 
dieation  ot  dangcrou*  impurity.     jSrc  WateB. 

SailMKXoJitinifflnurnilxni)— Thi*  poiaon- 
ona  grsM  frequently  become*  mixed  either 
with  the  flour  of  wbent  or  tome  other  cereal 
farina.  The  effect*  of  theae  leed*  on  nian  are 
de*ciibed  by  Pcreira  a*  being  headache,  giddi- 
ne**,  langnor,  ringing  in  tbe  ear*,  oonfuiioa 
ot  *ight,  dilated  papil,  delirium,  heavineta, 
somnolency,  trembling  convalaioas,  panlyna, 
and  great  gaitro-inteatinal  irritation.  Heeger 
aays  that  one  of  the  moat  certain  sign*  ot 
poi*otiing  by  ihem  is  trembling  of  the  whole 
body. 

All  the  inmates  ot  the  poorhouie  at  Shef- 
field, to  tha  cumber  of  eighty,  were  attacked 
with  analogoo*  symptomg  after  a  meal  of  oat- 
meal porridge,  and  it  waa  iupposed  that  iheae 
ill-elfect*  Bro*a  from  the  presence  of  darnel  in 
the  meal.  On  the  authority  ot  Dr.  Kingeley 
ot  Ro*cren,  Dr.  Taylor  *tatea  that  in  tbe 
mouth  of  January  18&1  about  thirty  people 
auffcrcd  »cverely  from  the  effect*  ot  bread 
containing  the  Sour  of  darnel  aecils  ;  and  in  a 
prison  at  Cologne  sixty  penon*  suffered  frovt 
the  Q*e  of  a  bread-meal  contiuning  a  drachm 
and  a  halt  of  Lolinn  temultalum  in  6  ounoei 
of  bread. 

Monsieur  C.  Baillet  and  Filball  made  some 
valuaMe  eiperimente  a  tew  years  ago  on  tha 
action  of  the  watery  extract  and  the  oil  of 
darnel  in  animsl*. 

The  oil  citracted  from  ^  kilogrammes  of 


nel  a 


i-rta  by  bnildera  and  arehitecta 
t  in  tbe  wall*  of  houses  U 
damp,  arising  from  the  foundation  by  capillary 
attmetion,  from  going  upward*  ^ 


IS  kinds  I 


Them 


simple  on*  ia  ■  double 
cemcat,  laid  along  the  top  ot  the  wall*  just 
as  they  emerge  above  the  ground-line.  The 
best  damp  eoune  is  said  to  be  a  Titrified 
e  tile,  perforated  with  hole*,  abont 


J  increaseil  frequency  ot  tho 
heart's  action  and  of  the  renpinitioii.  followed 
by  tremor*  of  tbe  wiiule  body,  passing  into  con- 
vulsion*, dentb  taking  place  in  a  Bomnolent 
*tate  ;  or  if  the  dose  be  sinnll,  a  sleepy.  *tupid 
aipect  inTariably  preceding  recovery.  Tha 
po*(  mortem  appearances  sliowc.1  congestion  of 
tbe  bmin  and  spina]  cord,  congestion  of  ths 

gorgemcnt  of  tbe  liver. 

The  wnteiy  eilract,  when  given  by  tlie 
month  ia  very  large  doses,  causes  bat  very 
(light  symptom*  in  hor*es,  but  given  to  doga, 
cnts,  4c.  {Camivora),  is  rapidly  fatal ;  but 
when  a  lai^e  dose  of  the  extract  (that  from  4 
kilogrammes  of  the  plant]  waa  injected  into 
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the  veins  of  an  old  horse,  the  animal  died  after  1864,  p.  24.)  Daturia,  if  heated  in  a  tube, 
three  days  of  great  suffering,  the  symptoms  evolves  ammonia.  It  is  soluble  in  water,  with 
being  very  similar  to  those  produced  by  the  an  alkaline  reaction.  It  is  precipitated  by 
oiL  But  in  addition,  there  was  a  profuse  sali-  tannic  acid  and  chloriodide  of  potassium, 
vation  ;  the  urine  was  scanty,  thick,  dark,  and  Nitric  and  hydrochloric  acid  dissolve  it 
offensive  ;  and  a  large  obdematous  swelling  of  without  change  of  colour.  It  is  precipitated 
the  chest  apx>eared.  After  death,  engorge-  from  its  solutions  by  alkalies  in  the  form  of  a 
ment  of  the  kidneys  and  liver,  redness  of  the  white  powder.  Daturia  crystallises  in  colour- 
peritoneum  and  stomach,  and  congestion  of  less  quadrangular  prisms.  It  is  highly  poison- 
the  intestines,  were  the  principal  lesions  ob-  ous ;  one-eighth  of  a  grain  killed  a  sparrow 
served.  in  three  hours. 

The  chemical  tests  for  darnel,  when  mixed  The  principal  symptoms  of  daturia-poison- 

with  flour,  are  of  a  very  unsatisfactory  charac-  iug  are  insensibility  and  dilated  pupils.    See 

tor.     Viewed  beneath  the  microscope,  the  Alkaloids,  &o. 
flour  of  the  darnel  seed  presents,  according  to 

Dr.  Hassall,  the  following  appearance:  The  Dead,  Di«po«aI  of— The  ancient  methods 

starch  corpuscles  are  polygonal,  and  resemble  of  disposal  of  the  dead  were  various, 

in  this  respect  those  of  rice.    They  are,  how-  The  ancient  Greeks  burnt  their  dead  from 

ever,  much  smaller,  aud  frequently  united  *  very  early  period  ;  so  also  did  the  Romans 

into  compound  grains  of  various  sizes,  the  ^^^   *   time,  but  afterwards   they  adopted 

larger  grains  consisting  of  some  fifty  or  sixty  burial, 

starch  corpuscles.  Cremation  was  also  used  by  the  Thracians, 

The  structure  of  the  testa  is  very  different  Celts,  Germans,  Danes,  Swedes,  Norwegians, 

from  that  of  either  rice  or  oat,  or  indeed  any  '^^  Sarmatians. 

of  the  other  cereal  grains.    It  is  formed  of  The  Egyptians  embalmed  their  dea<l,  and 

three  coats  or  membranes.    The  cells  of  the  preserved  them  in  immense  stone  edifices, 

outer  coat  form  but  a  single  layer,  and,  con-  The  Ichthyophagi,   or  fish  -  eating  nations 

trary  to  the  arrangement  which  exists  in  the  around  Egypt,  cast  their  dead  into  the  sea. 

oat,  their  long  axes  are  disposed  transversely,  The  Hebrews  sometimes  made  use  of  crema- 

in  which  respect  they  resemble  rice.    The  tiou,  but  mostly  buried, 

fibres  6f  the  husk  of  rice  and  the  cells  of  the  The  Scythians  exposed  their  dead  to  the  air. 

testa  of  lolium  arc,  however,  veiy  distinct  in  The  Chinese  neither  used  interment  nor 

other  respects.    In  the  former  the  cells  are  cremation,  but  planted  trees  and  burnt  wood 

long  and  narrow,  forming  fibres,  while  in  the  by  the  grave. 

latter  they  are  but  between  two  and  three  The  Hindoos  in  part  burnt  their  dead,  but 

times  as  long  as  broad.    The   cells  of  the  some  threw  them  into  sacred  rivers,  or,  more 

second  coat,  whicli  are  ranged  in  two  layers,  curious  still,  exposed  them  to  be  eaten  by 

follow  a  vertical  di8i)osition,  an  arrangement  vultures. 

which  is  contrary  to  that  which  obtains  in  all  In  modem  times  many  of  these  customs 

the  other  cereal  grains,  with  the  exception  of  have  descended. 

rice.     The  cells  of  the  third  coat  form  but  a  The  Hindoos  still  endeavour  to  follow  the 

single  layer,  and  resemble   those    of   other  ancient  usages ;  bodies  yet  float  in  the  Ganges, 

grains.  and  the  silent  towers  are  standing. 

l>*te«-The  date  is  derived  from  the  PA«!-  ,?>*  ^ew  Zealanden  have  a  curion.  oiutom 

nix  dacti^lifera,  or  palm-tree  of  Scripture,  a  "^  ''"^'^"6  *^"■  .*'*"^f  ^°/  '  '"°«'  """*  *^*° 

native  of  Africa  and  parts  of  Asia.    The  fruit  °»«^1"°K  *"»  "» <"^"  ^.J^'"  .*•»«  ""T"^ 

U  of  a  drupaceous  nature,  and  according  to  ""«"'»•    Some  tnbe.  pUoe  the  body  in  a  kind 

Keinsch,  the  fleshv  part  contains  88  per  cent  t  ""^°  ""!.        1     ^\        ,  through     The 

^9  .»»».   «««^,«^«-Lj  u-  .  -  a-                  •  bones  are  then  cleansed,  and  preserved  with 

of  sugar,  accompanied  by  |)ectme,  gum,  &c.  .       ,..,,    ,            ,     *1   ,              , 

Tkof^.    «^A  «.«»«   «.»^;rii^  A^^A  A  A  reverence  m  a  little  house  ele\-ated  on  a  pole. 

IMtes,  and  more  especially  dried  dates,  are  m.     j*         i    r  xv     j    j               • 

very  nutritious.  ®  disposal  of  the  dead  vanes  m  some 

parts  on  account  of  some  peculiarity  of  the 

Daturia — An  alkaloid  obtained  from  the  locality.    At  Iquique  the  corpses  are  placed 

seeds  of  the  thorn-apple  {Datura  Stramonium),  in  a  large  cave,  the  sides  of  which  are  natur- 

The  seeds  themselves,  or  preparations  from  ally  saturated  with  nitre.    Here  they  are  pre- 

them,  are  employed  to  a  considerable  extent  in  served  indefinitely,  but  when  the  cave  is  full 

India  by  the  Thugs  to  render  their  victims  in-  there  is  a  general  delivery,  and  putrefaction 

sensible.    The  alkaloid  was  considered  by  Dr.  in  the  Exposed  corpses  is  rapid  even  in  that 

Plauta  and  others  to  be  identical  with  atropia,  dry  air.    In  like  manner,  the  Cordeliers  at 

but  the  physiological  properties  are  different.  Toulouse  had  a  church  in  which   the   soil 

{See  BONCHABDET,  Ann.  de  Th^ntpeutique,  dried  the  dead,  *' a  property  not  belonging  to 
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mny  other  part  of  the  convoDt  or  its  grounds. 
Oltl  bchlies  are  taken  ont  to  make  room  for 
B*v-comers,  put  in  the  tower  to  sweeten,  and 
then  arranged  along  the  walls  of  the  chamier^ 
which  is  under  the  choir."  "L'on  y  a  ru 
pendant  longtemps  oelni  de  la  Belle  Panle, 
que  fat  la  pins  helle  femme  de  Toulouse.*'— 
^Bn^cHnrc) 

The  disposal  of  the  dead  has  at  times  yaried, 

amply  from  fear  of  desecration  of  the  grave. 

In  the  time  of  the    resurrectionists  many 

hodies   were    huried    in    quicklime,    and    a 

resident  of  Dundee  was  so  fearful  lest  the 

codin  of  his  child  should  be  disturbed,  that 

he  arranged  an  explosive  apparatus,  which  was 

buricdwiththe  coffin.— (Southet's  Common- 

place-Book,  iiL  783.) 

The  methods  in  modem  use  are,  however, 
ss  every  one  knows— 1.  Burial ;  2.  Cremation ; 
y  Embalmment.  The  latter  method  is  treated 
ol  elsewhere.  {See  Embalmixo.)  The  two  re- 
maiaiDg  ones  will  now  be  considered. 

Bwrinl  of  the  Dead,— This  is  the  methotl 
of  disposal  which  is  adopted  by  all  civilised 
iseea.  It  is  a  question  whether  it  is  the  best 
or  not.  In  a  purely  sanitary  point  of  view, 
oertaialy  not ;  but  there  are  other  considera- 
tions-such  as  popular  prejudice,  the  detec- 
tioD  of  crime,  old-established  custom,  &c — 
which  ought  to  have  weight.  Other  methods 
of  pvtting  the  dead  out  of  our  sight  have  been 
proposed,  and  have  met  with  more  favour  than 
mi^t  have  been  anticipated— f.^.,  cremation 
hee  Cremation)  and  deep-sea  burial.  The 
Istter  ii  certainly  impmcticablo  for  inland 
plseei,  nor  is  it  in  harmony  with  the  feelings 
rf  the  present  day. 

Mr.  Seymour  Haden  would  abolish  coffins 
ihogether,  and  substitute  wickerwork  filled 
•Tth  iowers.  The  proposal  is  new,  and  has  been 
Roommended  with  great  force,  but  we  fear 
the  result  might  be  something  like  that  de- 
scribed  in  the  following  extract: — 

"  In  the  couTM  of  walking  round  this  city 
we  had  occasion  to  pass  through  one  of  the 
cemeteries,  but  the  horrible  effluvia  from  the 
iraves  obliged  us  to  alter  our  course.  The 
Tmrka  do  not  make  use  of  coffins.  Having 
dressed  the  dead,  they  place  over  the  body  a 
few  thin  pieces  of  wood,  and  then  cover  it 
with  earth.  Hotvy  rain  has  often  the  effect 
of  opening  passages  down  to  the  putrefying 
Bass,  ooeasioning  that  pernicious  and  terrible 
mell  which  we  experienced,  and  to  which 
Bay  in  scMne  degree  be  attribute<l  the  fre- 
^nesej  of  pestilential  diseases  in  Turkey.'* — 
IJOHX    Oalt,    Yoyagei   and   Travels,    &c., 

^2^6.) 

The  present  method  of  burial  may  be  modi- 
ied  so  as  to  remove  many  of  the  objections 
BsiMd  hj  those  who  advooate  cremation.   We 


draw  out  a  scheme  of  disposal  of  the  dead 
guided  by  the  following  principles  :  1.  Quick 
burial,  in  such  a  manner  that  the  body  is  pre- 
served for  a  certain  limited  time.  2.  That 
there  shall  be  no  nuisance. nor  danger  of 
infection  to  the  living.  3.  That  there  shall 
be  no  danger  of  a  cemetery  becoming  injurious 
to  health. 

Every  body  directly  after  death  should  be 
covered  with  sawdust,  to  which  should  be 
added  either  tan,  carbolic  acid,  or  chloride  of 
lime— charcoal  would  be  a  good  application, 
if  it  were  not  for  its  colour,  which  to  some 
people  would  be  most  objectionable  ;  tho  saw- 
dust not  only  absorbs  obnoxious  gases,  but 
also  prevents  the  escape  from  a  badly-joined 
coffin  of  putrescent  fluids.  We  cannot  but 
think  that  it  is  safest  to  treat  all  corpses  as 
if  they  wore  infectious,  and  to  have  a  very 
speedy  burial ;  the  time  we  would  fix  would 
be  at  the  end  of  three  days,  but  in  time  of 
virulent  epidemics  as  quickly  as  it  can  pos- 
sibly be  done,  certainly  within  forty-eight 
hours. 

The  material  that  the  coffin  is  made  of  is,  in 
a  sanitary  point  of  view,  of  great  importance  ; 
the  grand  and  essential  point  is  that  it  should 
be  impervious  to  air,  and  sufficiently  strong  to 
bear  for  a  considerable  time  a  good  weight  of 
earth. 

One  of  the  best  and  cheapest  coffins  is  that 
described  by  Mr.  Baker  in  his  evidence  before 
the  Sanitary  Commission.  The  body  is  first 
of  all  placed  in  a  common  shell,  and  then  the 
shell  in  a  coffin  ;  the  interval  between  the  two 
is  filled  with  boiling  pitch,  and  then  the  out- 
side coffin  is  coated  over  with  pitch,  so  that 
it  is  as  perfectly  air-tight  as  a  leaden  shelL 
If  required,  a  glass  can  be  put  over  the  face 
in  both  shell  and  coffin,  so  that  a  jury,  for 
example,  could  inspect  the  body. 

In  the  Exhibition  of  1850,  at  Paris,  an 
American  artisan  exhibited  a  coffin  of  glass. 
This  material  can  only  be  looked  upon  as  a 
curiosity.  Leaden  coffins,  though  excellent 
and  durable,  are  too  expensive  for  general  use. 
It  is  not  so,  however,  with  a  patent  American 
metallio  coffin,  which  is  cheap,  strong,  and 
air-tight.  With  infectious  corj^B^^**  it  is  cer- 
tain that  no  onlinary  wooden  coffin  (unless 
pitched)  should  be  used. 

The  time  of  burial  is  an  important  matter. 
Why  should  we  not  convey  our  friends  to  the 
last  resting-place  at  night  ?  The  advantages 
of  this  alteration  are  real  and  solid,  at  all 
events,  in  large  towns.  There  is  no  one  who 
knows  London  well,  but  must  have  been  struck 
by  the  numerous  ])roce8sions  of  funerals  pour- 
ing along  the  roadf*  leading  to  the  great  ceme- 
teries, and  obstructing  the  traffic.  Surely  we 
are  reminded  sufficiently  of  death  without  re- 
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quiring  the  visual  perception  of  those  hideous 
mummeries  a^nst  which  the  hite  Charies 
Dickens  lifted  his  voice !  Burial  at  night  would 
also  have  the  real  advantage,  in  times  of  epi- 
demic, of  lessening  the  prohahilitj  of  spread- 
ing the  disease,  as  fewer  people  would  be 
about ;  and  it  would  strike  a  blow  to  that 
foolish  and  often  repulsive  pomp  of  woe 
which  some  people  love  to  indulge  in,  even  to 
the  detriment  of  the  living. 

We  would  strongly  advocate  an  excessive 
depth  for  the  grave,  that  only  one  body  should 
be  buried  in  it,  and  that  there  should  be  suffi- 
cient space  between  grave  and  grave. 

The  depth  of  the  grave  varies  in  different 
countries.  In  Austria  the  depth  adopted  is 
6  ft.  2  in.  ;  in  Hesse  Darmstadt,  from  6  ft.  7  in. 
to  6  ft.  6  in. ;  Munich,  6  ft.  7  in. ;  Stuttgard, 
6  ft.  6  in. ;  Russia,  from  6  ft.  to  10  ft.  In  our 
own  country  the  practice  is  generally  to  make 
the  depth  about  6  ft.,  but  then  coffins  may  be 
placed  one  on  the  other,  so  that,  as  an  actual 
fact,  they  often  very  closely  approach  the 
surface.  The  regulations  followed  at  Stutt- 
gard are  much  to  be  commended.  In  the 
cemeteries  there,  the  space  allotted  for  each 
grave  is  an  oblong  piece  of  land  10  ft.  in  length 
and  5  ft.  broad.  In  France  the  graves  vary  in 
depth  from  1^  metres  (4 '921  ft.)  to  2  metres 
(6-561  ft.)  They  are  8  decimeters  (2-264  ft.) 
in  breadth,  and  distant  the  one  from  the 
other  from  3  to  4  decimeters  (11*911  in.  to 
1-132  ft.) 

There  is  some  practical  difficulty  in  laying 
down  a  universal  law  for  the  depth  of  graves, 
on  account  of  difference  of  soil,  height  of  the 
subsoil  water,  &c.  Still  we  would  strongly 
recommend,  where  possible,  a  minimum  depth 
of  8  ft.,  and  that  in  the  selection  of  ceme- 
teries it  should  be  made  essential  that  neither 
rock  nor  water  should  be  found  within  10  or 
12  ft.  of  the  surface ;  or  if  the  soil  is  damp, 
that  it  should  be  deeply  drained.  The  lower 
part  of  the  grave  should  in  most  cases  be  well 
lined  with  clay.  It  should  never  be  lost  sight 
of  that,  in  the  interests  of  justice,  we  should 
strive  to  keep  every  body  from  decay  for  at 
least  a  month  or  so,  and  it  is  pretty  certain 
that  the  looser  the  soil  the  more  air  it  will 
contain,  and  that,  all  other  things  being  equal, 
the  quicker  decomposition  will  set  in.  We 
would,  therefore,  have  a  supply  of  clay  in 
every  churchyard  and  cemetery  where  the 
soil  is  not  clayey,  and  the  coffin  should  rest 
on  and  be  covered  with  it.  The  length  and 
breadth  of  each  burial  allotment  for  adults 
should  be  8  ft  by  4  ft. ;  for  children,  propor- 
tionately less.  There  should  only  be  one 
body  buried  in  the  same  grave  for  many  years, 
even  in  the  most  preservative  soils.  The  size, 
then,  of  a  new  burial-ground  or  cemetery  for 


a  town  or  district  should  be  large  enough  to 
contain  the  bodies  (calculated  from  the  ave- 
rage  death-rate)  of  those  that  may  be  expected 
to  die  in  many  years  to  come ;  it  should  then 
be  divided  into  two  halves,  and  one  half  should 
be  used  until  full  before  the  other  half  i» 
utilised. 

In  order  to  utilise  cemeteries,  it  must  be 
presumed,  first  of  all,  that  no  brick  graves 
nor  family  vaults  should  be  allowed ;  that 
the  bodies  themselves  should  be  at  the  depth 
already  stated ;  that  they  should  not  be 
utilised  until  seventy  or  eighty  years  after 
the  last  burial ;  and  that  two'or  three  years' 
notice  of  the  reversion  of  the  cemetery  to 
secular  uses  should  be  given,  and  permission 
accorded  to  any  relatives  to  remove  the  dust 
of  their  ancestors,  if  they  desire  it. 

Popular  prejudices  are  at  present  against 
any  utilisation  of  cemeteries,  on  account  of 
desecration — a  very  proper  feeling  when  the 
death  is  recent ;  but  it  is  idle  to  talk  of 
desecrating  human  dust  centuries  old— a  mere 
matter  of  sentiment,  followed  so  little  in 
practice  that  hardly  a  king  of  England  has 
been  allowed  to  rest  in  peace.  Every  time 
a  church  is  repaired,  or  an  old  graveyard 
opened,  this  desecration  is  committed  far 
more  wantonly,  and  in  a  more  repulsive 
manner,  than  could  ever  occur  in  the  method 
suggested. 

Cremation  (the  burning  of  the  dead).— This 
very  ancient  method  of  disposing  of  the  dead 
has,  in  modem  times,  been  to  a  certain  extent 
revived.  In  England  a  society  has  been 
formed  to  introduce  the  practice,  and  in  Ger- 
many  cremation  has  also  made  some  progress. 
Different  experiments  prove  very  conclusively, 
that  a  body  may  be  burnt  without  odour  and  at 
a  comparatively  small  cost.  Sir  Henry  Thomp- 
son consumed  a  body,  weighing  227  lbs.,  in 
a  furnace  invented  by  Dr.  W.  Siemens,  in 
fifty-five  minutes :  the  ashes  weighed  about 
5  lbs.  The  essential  feature  of  this  fnmaoo 
is  that  it  contains  a  cylindrical  vessel  7  ft. 
long  by  6  ft.  in  diameter.  This  is  heated 
white  hot  (2000''  F.),  and  then  the  body  is  in- 
troduced, the  gases  emitted  going  over  a  large 
surface  of  strongly  -  heated  firebricks.  Sir 
H.  Thompson  suggests  the  following  sketch  of 
cremation,  if  universally  adopted  :  **  When 
death  occurs,  and  the  necessary  certificate  has 
been  given,*  the  body  is  placed  in  a  light 
wood  shell,  then  in  a  suitable  outside  re- 
ceptacle preparatory  to  removal  for  religions 
rites  or  otherwise.  After  a  proper  time  has 
elapsed,  it  is  conveyed  to  the  spot  where  ere- 


*  Sir  H.  Thompson  very  properly  suggests  that 
officers  be  appointed  to  examine  and  certify  Into  all 
cases  of  death.  They  would  hold  a  position  sinular 
to  the  midecin  verificateur  of  France. 
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be  peifonned.  There  nothing 
be  Men  by  the  Urt  kttetiduit  or  attcnd- 
Ihui  the  pluinf  of  ■  ihell  within  i. 
1  compartment,  >Dd  the  dofing  of  tlie 
apon  it.  It  ilidee  down  into  the  bested 
ib«r,  Mid  u  left  there  ma  honr  until  the 
Mtzj  chADgee  hkve  taJcsn  plue.  The 
I  ue  then  pUoed  at  the  diipoMl  of  the 
."— (SirH.  TaovraotfiCrenution, 

mi.) 

The  nrioQt,  end  ilmoit  iniopenble  ob- 
jKtuB,  ii  the  facilit;  vith  wbloh  cremation 
mid  (DDoeal  oertain  ciimei,  iDch  u  poiion, 
nd  Roder  ideDtity  in  other  nimn  impouible. 
nil  diSenlty  ii  not  got  orer  hj  keeping  {at 
ka  been  propoied)  the  itomuh  in  a  jai, 
|n|istj  prteerred,  for  a  oertain  time,  nnce  it 
■nD  known  that  many  alliBloidi  cannot  be 
tad  in  that  organ,  bnt  mnet  be  diicoTered 
klhetimea. 
Burial  0/  rte  lUad  and  hurial-ffrowndt 
n  ngnlatad  bf  varianj  etatatea  whieh 
katl  tnthoritiei  have  nothing  to  do  with 
tnetij,  with  the  exception  that  in  a  local 
jmnmwnt  dittiict.  when  the  Tntiy  reaoWe* 
b  appoint  a  burial  board,  (he  veatry  may 
Ivlan  the  looal  board  10  be  the  bnrial  board 
rf  nch  pruiah ;  and  the  eipenaea  of  anch 
Inial  board  are  to  be  def  lajed  out  of  a  rate 
totied  on  aneh  pariah  in  the  aame  manner  ae 
a|*Mial  diatrict  rate. 

tf  anch  pariah  bu  been  declared  a  ward  for 
Hm  tleetioa  of  membera  of  the  local  board, 
mA  mombtn  are  to  form  the  bnrial  board  for 
tt* pariah.— {21  &  22  Vict.  c.  90,  a.  49.) 

A  aanitarr  aothority  may  provicio  a  jiroper 
pkee  for  the  receptioa  of  dead  bodiea,  u  well 
m  fcr  thoea  which  are  to  nnderga  a  poit 
Wftim  examination.  A  aanitary  authority 
Miy  make  airangementa  for  interment.  Alt 
rstiuk  aanitaiy  antliority  baa  the  naefnl  power 
rf  ngnlatiDK  theae  matteia  by  bflawa.  A 
■aitaiy  anthority,  once  eonititnted  a  barial 
kMtd,  haa  to  carry  ont  the  Burial  Acta,  to 
^air  tbe  fence  of  a  'dianied  burial-ground, 
«a  generally  to  pteaerve  and  regulate  alt 
hiial-gnnnda  within  ita  juriadiction.— (24  k 
STiet.  e.61,  a.  21.) 

Wbm  a  burial-ground  ia  dangeroui  to  the 
kahh  of  peraona  living  in  ita  DBighbonrhood, 
■ki  tlie  health  of  thote  frequenting  the  chnrch, 
k  Bay  be  cloeed,  and  a  place  of  interment 
^Milled  elsewhere.  It  may  be  uieful  in  thia 
|hc*  ta  note,  that  the  common  law  eaiCa  upon 
fa  pcnon  under  wboae  roof  a  death  t«jces 
^ce,  the  obligation  of  proriding  bnriaL  Ho 
By  neither  oaat  the  body  forth,  nor  carry  it 
■BuiLiul  to  the  grave,  but  mait  give  the 
apaa  daoent  bnrial.  Tbii  obligation  not 
citandt  to  private  penone,  but  to  public 
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Juaticei  may,  on  a  oertifioate  aigned  hy  a 
Isgally-quBliGed  medical  practitioner,  oiiHer 
removal  of  a  corpae  to  a  mortuary  in  certain 
oaaee.    5k  Hortuabt. 

Interment  within  the  walls  or  underneath 
any  church,  or  other  place  of  public  wonhip, 
built  in  any  urJan  diatrict,  aince  Auguat  31, 
1848,  i>  forbidden  under  a  penalty  of  £M.— 
(11  k  13  Tict.  c-  63,  a.  S3.)    Ste  iMrscnous 

DiaUBn,  MOBTD ABIES. 


DMttlu,  Tarifioation  of— In  Paria  and 

large  French  towna  there  ia  a  complete  ayetem 
of  medical  inapectora  called  midKint  virifiea- 
levTi,  whoae  bniineaa  it  ia  to  viait  each  hauae 
where  a  death  occura,  and  aacertain  that  the 
penon  u  really  dead,  and  that  there  are  no 
Buapicioui  circumatances  whatever  connected 
with  hia  or  her  deoeaie.  More  than  eighty 
qualified  medical  men  are  employed  for  tiai 
purpoae  in  Paria. 
In  the  rural  diatrtcta  of  France  this  ayatem 

declaration  to  tbe  civil  officer  thai  adeath  haa 
taken  place,  is  considered  aafficient.  Theburial 
ia  not  allowed  to  take  place  until  at  leaat 
twenty-four  houra  after  thia  declaration.  The 
maire  is  also  suppoaed  to  aaaura  himself,  by 
actual  inapection,  that  the  peraon  ia  dead, 
and  that  there  are  no  anapiciooa  circnmatancea 
about  the  death ;  bnt  this  ia  not  alwaya 
followed  out  in  practice. 

Z>*ooiiipaaltlon,  Aaimal— Ste  Pctbe- 


Sengott— A  peculiar  febrile  disease,  the 

chief  aymptoma  of  which  would  almoit  agree 
with  those  of  a  mixture  of  scarlet  fever  and 
rheumatism.  There  ia  an  eruption  about  the 
third  or  foarth  day,  and  the  contse  of  diaeasa 
is  marked  by  paina  in  the  limbi,  glandolar 
awellinga,  and  frequent  remiasiona 

It  appears  to  be  infeotioua,  but  it  ia  not 
known  ma  an  epidemic  diieaae  ia  England, 
although  A  few  isolated  cases  have  ocourred. 
It  prevails  from  time  to  time  in  India,  in  tha 
Weat  Indiea,  and  was  epidemio  in  America  in 
1826-28,  and  then  disappeared  for  aome  time 
—at  all  eventa,  until  1847.  An  epidemic  in 
Virginia  oooiured  in  1861. 

For  prevention,  4o. ,  let  Feteb,  SckRLrv. 

Dmw-Polat—Set  Hiqbomrib. 
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DMctriaa  (CeHioOs)— Thii  ia  a  loluble  DUrrhiBa  is  a  great  canta  of  infant  mor- 

labftanoe  ■omething  like  gum,  formed  by  the  tality.    The  ordinary  rammer  and  aatumnal 

action  of  dilute  acids  at  the  boiling  tempera-  diarrhoea  appean  to  coniiit  ewentially  of  a 

ture,  and  by  infuiion  of  malt  at  about  160"  catarrh  of  the  inteitines;  lo  that  juat  as  in 

Fahr.,  on  ■tarch.    It  ia  also  obtained  by  ex-  winter  colds  affecting  the  nose  and  bronchial 

posing  potato  starch  and  some  of  the  other  tubes  are  frequent,  so  in  summer  the  action 

farinas  to  a  heat  of  about  400^  is   changed   to   the   intestinal  canaL     The 

Dextrine  is  used  in  the  adulteration  of  sugar  deaths  from  diarrhcea  are,  taking  the  arerRge 

and  of  icammony.     See  Bread,  Sugar,  &c.  of  several  years,  least  in  December,  January, 

Dhnrra,  Dhoora,  or  Sorcho  Qrmam  F«^ruw7»  ^P^h  and  May ;  greatest  in  July 

(5aiv*um)~Although   commonly  caUed   In-  f^  ^^«^;  ^?f  ^»e««ei7«ichaa  cholera, 

dUn  millet,  it  belongs  to  a  diflferent  tribe  of  dysentery,  typhoid,  &c.-- begin  with  diarrhoB^ 

grasses  from  the  true  miUets.    Like  rice,  it  is  ^^  *^\  *P^^;°"?^?'  «^ol«*  *^^*  oomaded 

largely  cultivated  inlndia,  Algeria,  the  in-  ^tj^  eP^demic.  of  diarrhc^ 

tenor  of  Africa,  and  Egvpt.    The  seed,  here  ,  ?^^  ^Tf  °'  non-Pecifio  diarrhoea  appear 

are  mostly  used  for  feeding  birds,  but  in  India  *^  ^  5^*5®"?*^  ^V"}  ""^  ^«»*^«'»  excessive  umi 

they  are  ground  smaU  and  made  into  cakes,  of  fruit,  foul  and  impure  water,  whether  from 

This  bread  is  said  to  have  been  issued  to  the  J***?'^  impurities  or  fcetid  gases,  or  from 

English  troops  in  the  Ust  Chinese  expedition,  f"^  '^**^''-     ^^^   diarrhoea,   from    the 

It  u  described  by  Johnston  as  being  equal  in  ^^^^ ^""^  ^^^•^*'''  P«^bably  specific-that  i., 

nutritive  value  to  the  average  of  our  English  J^P^'^dent  upon  contagion.    Durrhoea  among 

wheat.,  but  Letheby  says  that  dhurra  is  little  *"^P'  ^  *^*?  ^'**"  f  ^  'TT  ^^^"^ 

more  nutritious  than  rice,  for  it  contains  on  an  ^^J*'  1*^^"^ ^  impregnated  with  pufgaUv« 

average  about  9  per  cent,  of  nitrogenous  mat-  'r\  ^'^  ^  *?^,/^'  continued  diarrhoea  it 

ter,  with  74  of  starch,  sugar,  2-6  fat,  and  23  "*  T    *^J"°^  *^^  drinking-water 

of  mineral  matter.  Prrrention.-Dismfection  of   the  dejecta, 

care  in  the  selection  of  food,  seeing  that  eadi 

Dialysis  —  la   practical   chemistry,  the  person  has  a  supply  of  unoontaminated  water, 
method  of  separating  substances  by  diffusion  and  protection  from  the  heat  of  the  sun. 
through  a  septum  of  gelatinous  matter.    Pro-  See  Cholera,  Dtsentert,  Typhoid  Fever. 
fessor  Qraham  adopted  this  process  with  ad- 
vantage for  the  Mparation  of  poison,  from  Diastase — A   peculiar   aeotiMd   ferment 


organic  matter..    The  method,  however,  is  termed  c2ta<ta«e  exists  in  all  germinating 

tedious,  and  only  adapted  for  qualitative  pur-  during  the  act  of  growth.  It  is  probably  merely 

poMs.    The  metallic  or  vegetable  alkaloidal  albumen  or  gluten  in  a  particular  stage  of  d*» 

poiMu  i.  Mparated,  for  the  most  part,  freer  composition.    Malted  barley  i.  said  te  oontaia 

from  contamination  by  animal  matter  than  in  shs  P<^  o^  this  substance,  yet  this   imall 

the  ordinary  way.    A  circular  band  of  gutta-  portion  i.  quite  rafBeient  te  eonvert  the  staroh 

percha,  over  which  a  piece  of  wetted  parch-  ^^  ^^^  ^^^  ui^  sugar  during  the  operatioM 

ment,  paper,  or  bladder  is  strained,  and  this  "^  brewing.                                                            * 

kept  in  tUu  by  another  ring  (one  of  4-inch  Diastase  may  be  prepared  by  the  following  ' 

diameter  will  suffice),  completes  the  apparatus  method :  A  cold  infusion  of  malt  u  heated  to  r^ 

required.    The  contents  of  the  stomach  or  1^"  F-  (to  coagulate  in  albumen) ;  it  i.  then 

the  sliced  organic  matter  being  placed  on  the  allowed  te  oool,  and  alcohol  added  te  the  fil-  •  - 

diaphragm,  is  covered  with  water  acidulated  ^red  liquid,  when  diastase  i.  precipitated  in  u- 

with  hydrochloric  or  acetic  acid,  and  the  ves-  the  form  of  a  tasteless  white  powder,  whiolhii  :- 

Ml  floated  over  a  body  of  distilled  water  con-  freely  soluble  in  water.    DiastaM  ha.  never 

tained  in  an  outer  glas.  dish  or  pan,  and  left  been  obtained  in  a  .tate  of  purity,  hence  little  -«> 

for  twenty-four  or  forty-eight  hours.    It  will  is  known  concerning  it. 

then  be  necenary  te  evaporate  the    mixed  Mialhe  ha.  named  the  nitrogenou.  substanet  ^^^ 
diffuute.    to    dryncM,     and    examine    the  ptyaline  ammo/ cftcuto^r,  .ince  it  i.  a  fermtnt  *^r 
residue   in  the   usual  way  for  i>oison.      If  wliich  converts  starch  first  into  dextrine,  and  '  ^ 
metallic,  by  digestion  in  hydrochloric  acid ;  then  into  grape  sugar,  and  is  a  subatanea  -^ 
and  if  alkaloidal,  by  precipitation  by  an  alkali ;  somewhat  of  the  nature  of  diastase, 
and  then  resolution  by  means  of  ether,  chloro- 
form, &c    It  will  be  necesuiry,  in  the  caM  of  Diatoms,  Diatomaoes,  BrittlewortSy  n^ 
iiuoluble  metallic  compound,  with  albuminoid  are  microscopic  organinns  found  in  water.  Each  c- 
matter,  to  boil  the  organic  matter  in  dilute  diatom  is  composed  of  two  symmetrical  platei  ^  - 
hydrochloric  acid,  and  let  it  cool  before  pro-  or  valves.    The  typical  form  is  rectangular  or 
ceeding  to  dialyse.    Aqueous  or  add  Mlution.  prismatic.    The  valve,  are  marked  varioudf"  ;m 
only  should  be  dialyMd.  with  fine  line.,  dote,  or  .trise,  and  art  of 
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■BeroMopiad  intarai.  Eabh  dUtom  ii  en> 
do— d  m  a  tofi  organic  laroode  tnvelope.  The 
dialoBkaart  genarally  allowed  to  belong  to  the 
nimal  kingdom.  They  inhabit  every  kind  of 
vafear— freak,  lalt,  and  bracki«h~and  their 
fneenee  it  not  neoeemily  a  mark  of  impurity. 


I — It  would  appear   from   Dr. 

Lrtkaby  that  a  barely  loataining  diet  ahould 

abont  3888  graina  of  carbon  and  181 

of  nitrogen.    Dr.  Edward  Smith  baa 

fnpoatd  the  following  arerages  ai  repreaent- 

lag  the  daily  diet  of  an  adult  man  and  woman 

teiag  parioda  of  idlaneai  :— 

OtfboQ.     Kitrofni. 
gn,  gn. 

4300  200 

3900  180 


Atelt 
Idoltvoman    . 

▲Tteage  adult 


4100 


190 


Dc  Lttheby,  taking  the  mean  of  all  the  re- 
Mnb«  which  have  been  made  by  eminent 
lIpiDlogaiti,  girea  the  following  aa  repre- 
MliBg  the  amonnti  required  daily  by  an  adult 
■B  for  idlencai,  for  ordinary  labour,  and  for 
Mtifi  hboor :~ 


el 


mtto- 


l4fdMslbr, 


Cubon* 
tna. 


idirt 


..2-67 
..4-M 
..6^1 


19  61\ 

29^V  =  O088 

84^7  J 


Outoo.  NltXt)C«D. 

t**-  gnt 

f8816        180 

. :  ::      «07 

16823       891 


At  amoont  of  carbon  and  nitrogen  actually 

■■ltd  by  adult  men  under  different  condi- 

IftMflf  diet  and  exercise  has  been  accurately 

,  by  numerous  experiments,  and  the 

aommaiiaed  by  Dr.  Letheby  in  the 

tables  eonespond  very  closely  with 

ijiatgiven  : — 

SSa  ^SSS!^    Carboa.  Nitrogtt 
o«.  ot.  gn.         gn. 

....2  67  19HJ1  =  3816        180 

...  2  78  21-60  =  4199        187 


l^dklarfea. 


273       20-60  =  4005       184 


X 


itverk.  aa 


determined — 
......456       2924 

430       23-63 


5688 
4694 


.......  4  48       26  44  =  5191 


807 
296 

802 


TkefoDowing  table,  also  taken  from  Letheby, 
Iba  daily  proportion  of   carbon  and 
in  the  food  at  different  ages  per 
it  ci  the  body :— 


Ckrbon. 

Nitn««n. 

gn. 

gn. 

la  iaflncy  •       •       . 

69 

6-78 

Jttaaycaiaofage     . 

48 

2-81 

At  liztecB  yean  of  age 
Ataiidillfe 

80 

2  16 

23 

104 

laaMdleMe     . 

25 

113 

as 


givea  the   following   table 
tlM  alimentary  aubstancea  required 


daily  for  the  support  of  an  ordinary  working 
man  of  average  height  and  weight : — 


Dry  Vood. 

Inoc 
Avoir. 

InOnlBS. 

In 
GnmuDM. 

Albuminous  matter 
Fatty  matter 
Carbo-hydrates 
Salts     .... 

4587 

2964 

14250 

1<)58 

9006 

1296 

6234 

462 

180 
84 

404 
80 

Total     . 

22  850 

9998 

648 

Platfaib*8  Dietari^. 

Sustenance  DieL — The  mean  of  certain  pri- 
son dietaries,  the  diet  of  needlewomen  in 
London,  the  common  dietary  for  convales- 
cents in  the  Edinburgh  Lifirmary,  and  -the 
average  diet  during  the  cotton  famine  in  Lan- 
cashire in  1862,  giyes  a  daUy  allowance  of — 


Nitrogenous  matter         .       .       .       2*83 

Fat 0-84 

Carbo-hydrates  .1169 

Dynamic  value,*  2453  foot-tons. 


Di€t  of  Adult  in  full  Health  with  moderate 
Exercise, — The  mean  of  the  dietaries  of  the 
English,  French,  Prussian,  and  Austrian  sol- 
diers during  peace  stands  aa  follows : — 

OB 

Nitrogenous  auitter  4-215 

Fat 1897 

Carbo-hydrates        ....  18*690 

Mineral  matter       ....  0*714 
Dynamic  value,  4021  foot-tons. 

The  dietaries  of  the  Royal  Engineers  during 
peace  are  referred  to  by  Dr.  Playifair,  as  afford- 
ing a  representation  of  the  quantity  of  food 
required  by  labouring  men  performing  a  fair 
day^s  work. 

Dr.  Playfair  for  twelve  consecutive  days 
carefully  ascertained  the  amount  of  food  con- 
sumed by  495  men  belonging  to  different  com- 
panies, and  reduced  it  to  its  dietetic  value. 
The  mean  of  all  the  returns  came  out  as  fol- 
lows:— 

OS. 

5  08 


Nitrogenous  matter . 

Fat 

Carbo-hydrates 
Mineral  matter 
Dynamic  value,  5282  foot-tons 


219 

22^ 

0^ 


Diet  of  active  Labourert. — To  represent  this 
class  Dr.  Playfair  has  placed  together  the 
dietaries  of  soldiers  engaged  in  the  arduous 
duties  of  war — via.,  those  of  the  English  dur- 
ing the  Crimean  and  Kaffir  wan,  the  French 
during  the  Crimean  war,  the  Prussians  during 
the  Schleswig  war,  the  Austrians  during  the 
Italian  war,  the  Russians  during  the  Crimean 
war,  the  Dutch  during  the  Belgian  vrar,  and 
those  of  the  Federal  and  Confederate  armies 

*  Sec  Dtximio  Yadub  of  Food. 
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in  the  American  war  of  1865.    The  mean  of 
the  above  gives  the  following  quantities  : — 


Nitrogenous  matter . 

Fat 

Carbo-hydrates 
Mineral  matter 
Djnamic  value,  4458  foot-tons. 


oc. 

641 

2-41 

1702 

0-68 


We  shall  now  give  some  hospital,  prison, 
lunatic  asylum,  &c.,  dietaries. 

Hospital  Dietabies. 

Ouy'i  Hospital. 

Full  or  Extra  Diet. — 14  oz.  of  bread ;  1  pint 
of  porter  for  mal^,  i  pint  of  porter  for  females ; 
6  oz.  dressed  meat,  roasted  and  boiled  alter- 
nately, with  8  oz.  of  i>otatoes ;  }  lb.  rice-pud- 
ding  three  times  a  week ;  ^  pint  of  mutton- 
broth  in  addition  on  days  when  boiled  meat  is 
given  (four  times  weekly) ;  or  occasionally  1 
pint  of  strong  vegetable-soup,  with  meat  and 
rice-pudding  twice  a  Weelc ;  1  oz.  of  butter 
each  day;  porridge,  gtuel,  and  barley-water 
as  required. 

Middle  or  Ordinary  Diet. — 12  oz.  of  bread ; 
i  pint  of  porter ;  4  oz.  of  dressed  meat,  roasted 
and  boiled  alternately,  with  8  oz.  of  potatoes ; 
^  lb.  rice-pudding  three  times  a  week ;  J  pint 
mutton -broth  in  addition  on  days  when 
boiled  meat  is  given ;  or  occasionally  1  pint 
of  strong  vegetable-soup,  with  meat  and  rice- 
pudding  twice  a  week;  with  the  fuU-dict 
allowance  of  bread;  1  oz.  of  butter  each 
day;  porridge,  gruel,  and  barley-water  as 
required. 

Milk  or  Pudding  Diet, — 12  oz.  of  bread ;  2 
pints  of  milk,  or  1  pint  of  milk  with  rice,  sago, 
or  arrowroot  boiled  or  made  into  light 
pudding;  ^  pint  of  beef -tea  when  ordered; 
1  oz.  of  butter;  gruel  and  barley-water  as 
required. 

Low  Diet.— 10  oz.  of  bread  ;  ^  pint  of  beef- 
tea;  mutton-broth,  rice,  arrowroot,  or  sago, 
when  specially  ordered ;  ^  oz.  of  butter ;  gruel 
and  barley-water  as  required. 

Tea,  I  oz.;  sugar,  ^  oz.;  and  milk,  2i|  oz. 
daily,  with  all  diets.  Fish,  chops,  steaks, 
chicken,  chicken-soup,  eggs,  and  other  extras 
are  to  be  specially  ordered  by  the  medical 
attendant,  and  will  be  given  with  tho  low 
diet.  Wines  and  spirits,  if  continued,  must 
be  mentioned  each  time  the  physician  or 
surgeon  attends. 

Kiny^i  College  Hoipital, 

Meat  Diet  (Af«n).— Bread,  12  oz. ;  milk,  ) 
pint;  meat,  4  oz.,  cooked;  potatoes,  J  lb.; 
porter  or  ale,  1  pint ;  rice  or  other  pudding, 
ilb. 


Meat  Diet  (irofn€»).— Bread,  8  oz. ;  milk,  | 
pint;  meat,  4  oz.,  cooked;  potatoes,  }  lb.; 
porter  or  ale,  J  pint ;  rice  or  other  pudding, 
ilb. 

Milk  Diet  (ifen). -Bread,  8  oz.;  milk,  1| 
pint ;  eggs,  2 ;  rice  or  other  pudding. 

Mtik  Diet  (Women).— BreeA,  6  ox.;  milk, 
1^  pint;  eggs,  2;  rice  or  other  pudding, 
ilb. 

Children  under  ten  years  of  age  same  as 
nulk  diet  for  women. 

Beef -tea  (on  milk  diet  only),  wine,  and 
spirits  maybe  ordered  by  the  resident  medical 
officers.  Fish  or  mince  may  be  added  to  milk 
diet,  such  addition  to  be  authorised  by  the 
signature  of  the  visiting  physician  or  surgeon, 
to  be  renewed  once  in  a  week  at  leaat. 

DiETABT    OF    COLNST    HaTOH    LuNATIC 
ASTLUM. 

Males. 

Breakfast. — 6  oz.  bread ;  ^  oz.  butter ;  1  pin^ 
of  cocoa. 

Dinner. — Monday — 9  oz.  of  pie,  containing 
4  oz.  of  meat ;  9  oz.  of  vegetables ;  ^  pint  of 
beer.    Tuesday,  Thursday,  Friday,  and  Sun- 
day—5  oz.  of  cooked  meat ;  9  oz.  of  vegetables; 
4  oz.  of  bread ;  }  pint  of  beer.    Wedn^Hlay— 
1  pint  of  stew  and  6  oz.  of  bread,  as  on  Satur- 
day ;  or  8  oz.  of  fish,  9  oz.  of  vegetables,  and 
4  oz.  of  bread;   ^  pint  of  beer  with  either 
dinner.    Saturday — 1  pint  of  Irish  stew,  made 
with  3  oz.  of  meat  and  the  liquor  from  meat  of    " 
previous  day;  12  oz.  of  potatoes  and  other 
vegetables,  and   1  oz.   of  dumpling;   6  oz. 
of  bread ;  J  pint  of  beer. 

Tea  or  Supper. — 6  oz.  of  bread;  2  oz.  of 
cheese,  or  ^  oz.  of  butter ;  J  pint  of  beer,  or   "" 
1  pint  of  tea. 

Females. 

Breakfast.— 5  oz.   of  bread  and  }  oz.  of   _ 
butter ;  1  pint  of  tea. 

Dinner. — Monday — 9  oz.  of  pie,  containing 
4  oz.  of  meat ;  8  oz.  of  vegetables ;  ^  pint  ci 
beer.    Tuesday,  Thursday,  Friday,  and  Bon- 
day—  4  oz.  of  cooked  meat ;  8  oz.  of  vegetables ;  e 
4  oz.  of  bread ;  ^  pint  of  beer.    Wednead^ — 
1  pint  of  soup,  made  with  4  oz.  of  meat  and 
the  liquor  from  meat  of  the  previous  day, 
peas,  rice,  Scotch  barley,  herbs ;  and  6  oz.  ol 
bread ;  or  8  oz.  of  fish,  8  oz.  of  vegetaUaa, 
and  4  oz.  of  bread;  or  12  oz.  of  cunrant-  : 
dumpling ;  ^  pint  of  beer  with  either  dinner.  -: 
Saturday — 1  pint  of  Irish  stew,  made  with  3 
oz.  of  meat  and  the  liquor  from  meat  of  pre-    ~ 
vious  day ;  12  oz.  of  potatoes  and  other  vege-  ~. 
tables,  and  1  oz.  of  dumpling ;  6  oz.  of  bread;  '^ 
i  pint  of  beer. 

Tea.— 6  oz.  of  bread ;  J  oz.  of  butter ;  1  pnt 
of  tea. 


DIE 


(i8i) 


DIE 


DIETABIES  OF  ENGLISH  CONVICT  ESTABLISHMENTS. 

TABLE  L— Hard-Laboub  Dixt. 

Dafly  period  of  labour— Summer,  10  hoiirs  40  minutes ;  Winter,  8  houn  55  minutes. 


Weekly  Allowance. 

Nitro- 
genous 
Matter. 

Carbo- 
Hydrates. 

Fat 

Mineral 
Matter. 

Total  Solid 
Matter. 

01. 

OS. 

OS. 

OS. 

OS. 

OB. 

Ooeoa 

3500 

0-560 

1-540 

1-295 

0-105 

3-500 

Oatmeal   . 

14000 

1764 

8-932 

0-784 

0-420 

11-900 

IGIk.       . 

14-000 

0-574 

0-728 

0*546 

0-112 

1-960 

MolaMet  . 

7-000 

■  •  • 

5-390 

•  •  • 

•  •  • 

5-390 

Silt.       . 

3-500 

•  •  • 

•  •  • 

•  •  • 

3-500 

3*500 

Biricj      . 
Bread 

2-000 

0126 

1-486 

0-048 

0-040 

1*700 

168-000 

13-608 

85-680 

2-688 

3*864 

105*840 

ChecM 

4-000 

1-340 

•  • « 

0-972 

0-216 

2*528 

Floor 

8-625 

0-931 

6-081 

0172 

0-147 

7-331 

Heat   (cooked,    no) 
bone)     .                 ; 

15-000 

4-140 

•  •• 

2-318 

0-442 

6-900 

ftitti  (made  into  aoup) 

16-000 

3-376 

•  •  • 

0-640 

4  144 

8*160 

Mev .        •        •        . 

1-500 

•  •  • 

•  •  • 

1-244 

0-030 

1-274 

!JunU 

2-000 

0-026 

0-290 

0-004 

0-020 

0-340 

)uaoM 

> 

3-500 

0042 

0-252 

• « • 

0-021 

0-315 

^raips    . 

» 

2-000 

0-024 

0144 

•  •  • 

0-012 

0*180 

Vitatoes  . 

■ 

96-000 

2-016 

21120 

0192 

0-672 

24-000 

Total  weekly  alloi 

irance 

28-527 

131-643 

10-903 

13-745 

1 

184-818 

i 

TABLE  II.— Light-Laboub  Diet.    Labour  consists  of  Oakum-picking,  &c. 


Weekly  Allowance. 


atmeal 
ilk. 


lit. 


no 


kmr 

cat  (cooked, 

bcMM  or  grary) 

nna  (made  into  soup) 

wt. 

inou 


} 


mips 


OS. 

3-500 

14-000 

14-000 

7000 

3-500 

2000 

145-000 

4-000 

4-625 

12000 

12-000 
0-750 
2-000 
3  500 
2-000 

96-000 


Total  weekly  allovance 


Nitro- 
genous 
MaUer. 


OS. 

0560 
1764 
0  574 


0*126 

11*745 

1-340 

0*499 

3*312 

2-532 

di)26 
0  042 
0024 
2t)16 


Carbo> 
Hydrates. 


OS. 

1-540 
8*932 
0728 
5*390 

1*486 
73-960 

3^261 


0*290 

0*252 

0-144 

21*120 


24  500    I  117.093 


Fat. 


OS. 

1*295 
0784 
0546 


0-048 
2*320 
0-972 
0*092 

1-854 

0-480 
0-622 
0-004 


0192 


9*209 


Mineral 
Matter. 


OS. 

0*105 
0-420 
0112 

3  500 
0-040 
3*335 
0-216 
0*079 

0*354 

3-108 
0015 
0*020 
0*021 
0012 
0*672 


12009 


ToUl  Solid 
Matter. 


OS. 

3*500 
11*900 
1-960 
5*390 
3-500 
1700 
91*350 
2-528 
3*931 

5-520 

6-120 
0-637 
0-340 
0-315 
0180 
24-000 


102*871 


A 
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TABLE  XXL— Ikdustbial-Emplotmznt  Diet. 
Employment  as  Tailors,  Shoemakers,  Weavers,  &o. 


Weekly  Allowance. 

Nitro- 
genous 
MaUer. 

Garbo- 
Hydratet. 

fat 

Mineral 
Matter. 

ToUl 
kUti 

OS. 

OS. 

OS. 

OS. 

OS. 

OS 

Coooa 

3-500 

0*560 

1*540 

1*295 

0*105 

3-i 

Oatmeal 

14-000 

1764 

8*932 

0-784 

0-420 

11-1 

MUk 

28*000 

1-148 

1*466 

1*092 

0*224 

3i 

Molasses  . 

7000 

t  •  • 

5-390 

•  •  • 

•  •  • 

5*; 

Salt 

3*500 

•  •  • 

*  •  • 

•  •  • 

3-500 

31 

Barley      . 

1000 

0*063 

0-743 

0024 

0*020 

O'i 

Bread 

148*000 

11*988 

75*480 

2-368 

3-404 

93*2 

Cheese 

4000 

1-340 

•  •  • 

0*972 

0-216 

2*; 

Flour 

8*625 

0-931 

6-081 

0172 

0-147 

7*i 

Meat    (cooked,    do  ) 
bone  or  gravy)       ) 
Shins  (made  into  soap) 

16-000 

4-416 

•  •  • 

2-472 

0-472 

71 

8-000 

1-688 

•  •• 

0-320 

2*072 

4*( 

Suet 

1*500 

•  »  • 

•  •• 

1-244 

0*030 

1*1 

Carrots 

1*000 

0*013 

0-145 

0002 

0*010 

0*] 

Onions 

1 

3*000 

0-036 

0216 

•  •  • 

0*018 

0*1 

Turnips     . 

• 

1*000 

0*012 

0072 

•  •  • 

0*006 

0*( 

Potatoes   . 

1 

96000 

2*016 

21*120 

0192 

0-672 

24i 

Total  weekly  allowance 

25*976 

121-176 

10*937 

11-316 
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TABLE  IV.—Pknal  Diet.— For  offenders  against -the  prison  laws,  maybe  continue 
three  months.  Also  used  every  fourth  day  in  the  place  of  punishment  diet,  i 
punishment  diet  is  ordered  for  more  than  three  days : — 


Daily  Allowance. 

Nitro. 
genoiu 
Matter. 

Carbo. 
Hydrates. 

fat 

Mineral 
Matter. 

Total] 

.Matt 

Bread 
Oatmeal  • 
Milk       . 
Potatoes . 

OB. 

20*000 

8-000 

20-000 

16*000 

OS. 

1-620 
1008 
0-820 
0-336 

OS 

10-200 
5-104 
1*040 
3*520 

OS. 

0-320 
0*448 
0780 
0*032 

OS. 

0-460 
0-240 
0-160 
0*112 

'  01 

12-t 
6*f 
2i 
4X 

Total  daily  allowance 

3-784 

19*864 

1*580 

0*972 

26-1 

TABLE  v.— Punishment  Diet.— Bread-and- Water  Diet. 


Daily  Allowance; 


Bread 


OS. 

16*000 


Nitro- 
genoiii 
Matter. 


OS. 

1-296 


Carbo- 
Hydratei. 


Pat 


OS. 

8*160 


OS. 

0*256 


Mineral 
Matter. 


OS. 

0*368 


Total 
Matt 


OS 

10*( 


(183) 


Or  representiDg  the  nutritive  value  of  these 
diet*  in  the  nme  manner  aa  adopted  by  Play- 
fAir,  they  come  out  as  follows  :— 


Bard-Labour  Diet  per  IHem. 

Nitrogenous  matter 

r»t 

Carbo-hjdrates       ... 

Mineral  matter 

Dynamic  ralae,  4072  fbot-tona. 


Oimoflc 
4-075 
1W7 

18  806 
1^63 


Ligkt-LaJbmiT  Diet  per  Diem, 

5itrogenoas  matter 

r»t 

Carbo-hydrates  .... 
NiocT&l  matter  .... 
Dynamic  Talue,  3577  foot-tons. 


OnuoM. 
8  508 
1315 

16  727 
1715 


jHduttrial-Employment  Diet  per  Diem, 

Onneei. 
Nitrofenoos  matter  3*710 

Fat 1-562 

Carbo-hydrates  ....  17-310 
Hioeral  matter  ....  1'616 
PyBamic  Talae,  3787  foot-tons. 


Penal  Diet  per  Diem, 

5itn>fenoa8  matter 

Fat 

Carbo-hydrates  .... 
Miovral  matter  .... 
Dynamic  value,  4193  foot-tons. 

Puni^ment  Diet  per  Diem. 

Kitrt)genoas  matter 

Fat 

Carbo-hydrates  .... 
Mineral  matter  .... 
Dynamic  Talue,  1541  foot-tons. 


Onnooa. 
3  784 
1580 

10  864 
0-072 


Oanovk 
1-206 
0  256 
8-160 
0-3<>8 


It  will  be  seen  that  the  hard-labour  diet  very 
rioselj  confonns  with  the  representative  diet 
for  full  health  and  moderate  exercise  as  given 
liT  Dr.  Playfair,  and  it  is  considerably  under 
that,  especially  in  nitrogenous  matter,  of  ac- 
tive laboarera.  The  punishment  diet  would 
not  long  sup] tort  life. 

Dr.  J.  B.  Thompson,  resident  surgeon  to  the 
General  Prison  for  Scotland,  writing  in  the  *  •Me- 
dical Times  and  Gazette,"  vol.  i.,  1868,  after 
ten  years'  observation,  speaks  strongly  in  favour 
of  a  diet  into  which  meat  enters  very  spar- 
ingly,  and  which  contained  instead  a  moderate 
amount  of  milk.     The  dietary  in  the  General 
Prison  for  Scotland,  for  all  adult  male  prisoners 
under  sentence  of  nine  and  not  exceeding 
twenty -four  months,  consists  of  bread,  oat- 
meal, barley,  1  oz.  of  meat  per  diem  made 
into  soup  with  succulent  vegetables,  and  20 
M.  of  skimmed  or  butter  milk.    Fish  once 
a  week  is  substituted  for  the  soup.  The  health 
of  the  prisoners  had  been  uniformly  good,  and 
88  per  cent,  had  been  found  to  haye  gained  or 
maintained  their  weight. 


Soldien^  Diet,—DT,  Parkes  represents  the 
nutritive  value  of  the  English  soldier  s  food 
when  on  home  service  to  be  as  follows : — 


Nitrogenous  matter 

Fat 

Carbo-hydrates 
Mineral  matter 
PjDamio  value,  3726  foot>tons. 


OnnoM. 
3-86 
1-30 

17-35 
0-808 


Dr.  Playfair  calculates  the  nutritive  value 
of  the  English  soldier*s  diet  as  being  somewhat 
higher  than  this  :— 

OoacM. 
Nitrogenous  matter  4-250 

Fat l-6-^ 

Carbo-hydrates  18-541 

Mineral  matter       ....       0*780 
Dynamic  value,  40O0  foot-tona 

According  to  the  same  authority,  the  nutri- 
tive value  of  the  English  sailor's  fresh-meat 
diet  stands  as  follows : — 

OanaM. 

Nitrogenous  matter        .  .        6-uu 

Fat  .        .        .  ...        2-57 

Carbo-hydrates  .14  30 

Dynamic  value,  3911  foot* tons. 

Dr.  de  Chaumont  complains  that  the  dietary 
of  the  soldier  during  war  is  insufficient  for  his 
wants,  it  being,  he  says,  deficient  in  albumi- 
nates, very  deficient  in  fats,  rather  deficient 
in  salts,  and  containing  starches  in  excess. 

He  proposes  that,  instead  of  the  scale  at 
present  used,  the  following  should  be  substi- 
tuted : — 

lOoseM. 

Meat,  1  lb.,  less  bone     %  12-S 

Dread 20  0 

Potatoes 16-0 

Vegetables,  as  carrots,  Ac.  4*0 

Peas  or  beans 3  0 

Cheese SO 

Bacon,  fat,  oil,  or  butter .  2  0 

Sugar v-0 

Salt 0-5 

Tinegar 20 

Condiments,  as  required. 

Tea 0-5 

Or  coffee  or  cocoa     ....  2-0 

Beer 2i)-0 

Or  wine,  red 10-0 

This  would  give— 

Ondna. 

Nitrogen 375  to  390 

Carbon,  exclusire  of  alcohol   .  5300  to  5030 
Salts 780 

The  two  following  tables — one  from  Dr. 
Edward  Smith's  work,  and  the  other  taken 
from  Dr.  Playfair— showing  the  amount  eaten 
by  people  in  different  employments,  wiU  prove 
of  interoit :— 
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Db.  E.  Smith's  Table  of  Weeklt  Dietabibi  of  Low-Fed  Ofebatives— Calculated  as  Adults. 


Containing 

Class  of  Labourer. 

Bread- 
Stuff. 

Pota- 
toes. 

Sugars. 

FaU. 

Meat. 

Milk. 

Cheese 

Tea. 

/ ^ 

Carbon. 

Nitro- 
gen. 

OS. 

OB. 

ox. 

OS. 

OB. 

OX. 

ox. 

ox. 

grs. 

fn. 

Needlewomen,  London    . 

124*0 

40-0 

7-3 

4-5 

16-3 

7*0 

0-5 

1-3 

22.900 

950 

Silk-weavers,  Coventry   . 

166-6 

337 

8-5 

3-6 

5-3 

11*6 

1-0 

0-3 

27,028 

1104 

Silk-weavers,  London 

158-4 

43-8 

8-8 

5-5 

11-9 

4*3 

0-3 

0-6 

48,288 

1165 

Silk-weavers,  Macclesfield 

138-8 

26-6 

6-3 

3-4 

3-2 

41-9 

0*9 

0-3 

27,346 

1177 

Kid-glovers,  Yeovil . 

140-0 

840 

4-3 

7-1 

18-2 

18-3 

10-0 

0-9 

28,623 

1213 

Cotton-spinners,  Lancash. 

161-8 

22-6 

14-0 

3-1 

6  0 

11*8 

07 

07 

29,214 

1295 

Hoae-weavers,  Derbyshire 

190-4 

64  0 

110 

3-9 

11-9 

25*0 

2-2 

0-4 

33,637 

1316 

Shoemakers,  Coventry    . 

179-8 

56-0 

100 

6-8 

16-8 

18*0 

3-3 

0-8 

31,700 

1332 

Fann-labourer,  England . 

196-0 

960 

7-4 

5-5 

16-0 

320 

5-5 

0-5 

40,673 

1594 

Farm-labourer,  "Wales     . 

224  0 

138-7 

7-5 

6-9 

10-0 

85-0 

9-8 

0-5 

48,354 

2031 

Farm-labourer,  Scotland . 

2040 

204*0 

5-8 

4-0 

10-3 

124-8 

2-5 

07 

48,980 

2348 

Farm-labourer,  Ireland   . 

326-4 

92-0 

4-8 

1-3 

4*5 

135-0 

• « ■ 

0-3 

43,366 

2434 

Mean  of  all 
Average  per  day 

184-2 

78-1 

8-0 

4-5 

10-7 

42-9 

3-1 

0-6 

34,167 

1500 

26-3 

11-1 

11 

0-6 

1-5 

6-1 

0-4 

0-1 

4,881 
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Dailt  Dietaihes  of  Well-Fed  Operatives  (Db.  Platfair). 


Class  of  Labourer. 

Flesh- 
Former. 

Fats. 

Starch 

and 
Sugar. 

Containing 

Containing 

t 

Carbon- 
aceous. 

Nitro- 
genous. 

r 

Carbon. 

Nitrogen. 

Fully-fed  tailors    . 
Soldiers  (in  peace) 
Royal  Engineers  (work) 
Soldiers  (in  war)    . 
English  sailor 
French  sailor 
Hard-worked  weavers  . 
English  navvy  (Cnmea) 
English  navvy  (railway) 
Blacksmith    .... 
Prize-fighter  (training) . 

4-61 
4-22 
5-08 
6-41 
5-00 
674 
6-33 
573 
6-84 
6-20 
9*80 

1-37 
1-85 
2-91 
2-41 
2-57 
1-32 
1-53 
3-27 
3  82 
2-50 
3*10 

18-47 
18-69 
22-22 
17-92 
14-39 
23-60 
21-89 
13-21 
27-81 
23-50 
3-27 

2164 
22*06 
29-38 
23-48 
20-40 
26*70 
25-42 
21-06 
37  08 
29-50 
1070 

4*61 
4-22 
608 
5-41 

5  00 
674 
6-33 

6  73 
6-84 
6-20 
9-80 

grs. 
6136 
6246 
6494 
5561 
48ai 
6379 
6020 
6014 
8295 
6864 
4366 

grs. 

325 

297 

358 

381 

262 

405 

375 

404 

482 

4;^ 

690 

6*81 

2-42 

18-63 

24-31 

5-81 

•  •  • 

400 

3-04 

0-64 

21-18 

2278 

304 

• 

•  ■  • 

214 

The  following  is  the  diet  taken  with  so 
much  success  by  Mr.  Banting.  In  twelve 
months  he  lost  about  3^  stone,  decreajuug 
from  a  weight  of  202  lbs.  to  150  lbs. 

Breakfast— 5  or  6  oz.  of  either  beef,  mutton, 
kidneys,  broiled  fish,  or  cold  meat  of  any 
kind  except  pork  or  veal ;  a  large  cup  of  tea 
or  coffee,  without  milk  or  sugar ;  a  little  bis- 
cuit, or  1  oz.  of  dry  toast :  making  together  6 
oz.  of  solid  and  9  oz.  of  liquid. 

Dinner  (2  p.m.) — 5  or  6  oz.  of  any  fish  ex- 
cept salmon,  herrings,  or  eels ;  any  meat  ex- 
cept pork  and  veal;  any  vegetable  except 
potato,  parsnip,  beetroot,  turnip,  or  carrot; 
1  oz.  of  dry  toast ;  fruit  out  of  a  pudding,  not 


sweetened;  any  kind  of  poultry  or  game ;  and 
two  or  three  glasses  of  good  claret,  sherry,  or 
madeira — champagne,  port,  and  beer  are  for- 
bidden :  making  together  10  to  12  oz.  solid 
and  10  liquid. 

Tea  (6  p.m.) — 2  or  3  oz.  cooked  fruit,  a  rusk 
or  two,  and  a  cup  of  tea  (no  milk  or  sugar) : 
making  together  2  to  4  oz.  solid  and  9  liquid. 

Supper  (9  P.M.)— 3  or  4  oz.  of  meat  or  fish 
similar  to  dinner,  with  a  glass  or  two  of  claret 
or  sherry-and-water :  making  together  4  oz. 
solid  and  7  liquid. 

Gin,  whisky,  brandy,  may  be  taken,  without 
sugar,  as  a  nightcap,  if  required.  Set  Food, 
Dinmbb,  Dtkamio  Value,  &c 


JHfl^tt/UliXj  of  *-*"»'  Vnbatanoo* 

— The  (oDoniog  tMe  iltovs  the  times  pvi.-n 
far  Dr.  Bnumoiit  Tor  the  cfajmifiottoa  of  liif- 


Kouled 


Brlatirt  DitatMtily  s/  rigdaUt  S 


Applo,  Miur  . 
Applv-daapLlD|7 


DiBiMline—Comiucidal  digitUlne  is  in 
tha  form  o(  n  wLiW  powder,  nhiob  nwy  be 
defined  u  u  iniitani  of  uverol  of  the  uctire 
prindplei  of  tlio  IHjttalit  purpurea  or  foi- 

Schmiedelierg  (Arohiv.  liL,  Erperiment.  Pa- 
thol.  undl'harnidcol.,  1S74,  iii.  16)  hu  recent- 
]j  prcpaml  k  new  well-deGMd  crjitkUiwble 


principle,  digitox 
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he  leiiTea  of  Digi- 
Digitoiine,  when  pure,  iain 
the  fonD  of  colourleu  uales  oc  needle-shiiped 
erfstali;  it»  chemioal  formula  ii  CjiUsO^ 
It  il  iiuoluble  in  water,  benzole,  and  biiul- 
pliids  of  carbon;  sporiDgly  soluble  in  ether, 
more  abunduitly  so  in  chloroform,  and  com- 
pletely in  alcohol.  Digitoiiae  is  a  veiypower- 
ful  poison,  acting  on  the  heart  and  muscl« 

From  ordinary  com  m  ercial  cligltaline,  accord- 
ing to  Schmiedebetg,  no  leu  than  tbiee  piin- 
eil>les  maj  be  obtained — viz.,  1.  Digitonine ; 
2.  Digitaline  ;  3.  Digitalein.  Digitooine  (Cu 
Htt'^ir)  ■■  An  amorpbuUB  body  allied  to 
anpomDe,  and  affords  by  decomporition  vari- 
ous derivatives.  Digitaline(C,H,0,)isinthe 
form  of  coluurleas  soft  graina.  It  ma;  be  ob- 
tained from  commercial  digitaline  by  digesting 
the  latter  in  a  mixture  of  one  Tolume  of  ether 
and  three  of  alcohol.  Uigitnlina  dissolves  in 
cold  sulphuric  acid  without  change  of  colour, 
but  on  warming  ibows  a  yellowish  tint,  chang- 
ing into  a  beautiful  red  if  bromide  of  potas- 
aiiun  be  added.  Digitalein  can  only  be  distin- 
guisbed  from  digitaline  by  ile  solubility  in 
water  and  absolute  alcohoL 

DiphthttriA — An  acute  disease  depending 
upon  the  infection  of  a  specific  poison.  It 
usually  runs  its  course  in  frum  eight  to  four- 
teen days.     Dr.   Jenner  divides  it  into  tho 

1.  The  mild  form  of  diphtheria. 
Z.  The  inflammatory  form. 

3.  The  insidious  form. 

4.  The  nasal  form. 

6.  The  primary  Uryngeal  form, 
G.  The  Hsthenio  form. 

The  essence  and  typical  mark  of  the  disease 
is  a  spreading  inflammation  of  a  mucous 
membrane,  generally  that  of  theptiarrni  and 
larynx,  with  the  exudation  of  a  peculiar 
wliitisb  membrane,  composed  of  lymph.  It 
sometimes  appears  in  the  coujunctiva,  and 
sometimes  in  a  wound. 

When  the  disease  affects  the  larynx,  it  has 
been  called  croup  by  most  English  writen, 
who  appear  to  have  confounded  ander  the 
same  name  spaimodic  croup  (a  disease,  in  a 
great  measure,  dependent  on  spasm  of  the 
glottis)  and  diphtheria  attacking  tho  larynx. 

The  eiudatian  of  ivmph  in  the  throat, 
trachea,  Jic,  it  must  be  remembered,  is  not 
the  ilisesse  itself,  but  only  a  tgmploBi,  hence 
local  remedies  are  of  little  araiL  It  is  a 
blood  disease,  anil  the  whole  system  is  pro- 
foundly affected. 

Diphtheria  is  probably  not  conGned  to  man. 
There  are  several  caseB,described  under  various 
iiMites,  recordtd  in  T«t«rinar;  woika,  iitiL^ 
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prawnt  fTMt  tDklogy  to  diplilhnu.  Thni,  % 
oanUgiaiu  nuUdj  in  Lonet  ii  ileKribecl  by  a 
Mr.  J.  Cooper,  in  the  "Veterinarian,"  1S6S, 
under  the  name  of  "  Severe  Attaclu  of  In- 
flnenu."  The  homM  ihowed.  on  a-poiC  mortcin 

luTnx,  and  bninchuJ  tubea ;  ftnd  in  tlie  one 
kona  then  iru  obierred  >  diBcharge  of 
bloodj  unUD  [rom  tha  nou,  "  accoinpsnied 
irith  Urge  fiakei  of  fibrinoui  matter,  which 
klmott  blockad  op  tha  iio«trili." 

CauM*  and  Bittory. — Infection  maj  b;  an- 
alogy, and  the  STldence  of  iti  apread  when 
fit  lubjecta  are  aabmitted  to  the  action  of  ita 
oontagioD,  be  preaumed  to  play  tbe  greateat, 
if  not  the  onlr  psxt  in  itt  propngation ;  but 
it  doei  happen  from  time  to  time  in  placei  >o 
iioUtad,  and  ander  iuch  drcnmitance*  aa  to 
render  the  idea  of  infection  difficult  to  hold. 
But  ao  little  ii  known  of  the  exact  nature  of 
tha  contagion,  that  at  preacnt  it  ia  more  a 
■natter  for  inquiry  than  aoertion. 

Diphtheria  Hldom  attacka  large  hodiei  of 
people  in  the  preient  day,  being  often  con- 
fined to  one  houiehold  or  one  street,  and 
attacking  children  rather  than  adults.  In 
paat  timei,  however,  it  prevailed  very  ex- 
taniively. 

Diphtheria  wat  among  tha  fatal  epidemica  of 
the  aixteenth  century.  It  broke  oat  in  Hol- 
land in  1S17,  and  spread  from  thqnce  into 
Switierland,  where  in  eight  mantha  it  killed 
no  leii  than  2000  people.  It  broke  out  again 
at  Alkanet  in  October,  1567,  and  "  destroyed 
200  people  in  a  few  weeks,  and  laid  more  tiian 
1000  people  on  their  backi  in  a  abgle  day."  - 
(am.)  Ita  laat  appearance  in  England  aaan 
epidemic  waa  in  1859,  although  iporadic  caaea 
and  partial  epidemics  are  not  nnfrequcDi 

In  one  of  theaa  epidemica,  which  broke  out 
at  Hfracombe  in  1B73  and  1874,  the  health 
officer.  Dr.  Siade  King,  noticed  the  followicg 
facta:— 

1.  That  tha  epidemic  arose  from  a  aingle 
ease,  ip  wbich  no  information  waa  given  to  the 
sanitary  officers,  and  no  precaatiuns  taken. 

2.  That  the  diaeaae  in  ita  earlier  stagsa  was 
oanfiDsd  to  children,  hat  later  on  it  attacked 
adults,  and  oaaea  of  aore  throat  pat  on  a  diph- 
theritie  character. 

3.  That  nine-tentha  of  the  caaea  were  con. 
fined  to  the  higher  parts  of  tbe  town,  the 
lower  esoaping  Umost  entirely. 

4.  That  is(JatJon,  the  removal  of  delicate 
children  to  a  diatance,  and  dtainfection  on  a 
large  sale,  ware  the  only  maana  which  ar- 
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for  high,  open,  and  airy  ad 
tremely  marked ;  the  plaii^i 
ing  isolated  housea  on  loft 
with  polluted  water  and  ■ 
nuiaances.  It  waa,  howervr, 
into  houses  where  there  wtaem 
sanitary  conditions  whatev«r. 

In  nfracombe  several  m«i| 
psgatioD  by  inf  eoted  clothea  ■ 
waa  alio  observed  by  Dr.  Slaib 
tagion  reiided  for  a  comiden 
walls,  be,  of  a  honae.  la 
weeks  elapsed  before  a  roan 
cleansed  but  not  diainfed*! 
but  notwithitandlng  this  inta 
child  became  immediately  aftt 

PrcetntUm  of  Spitad.—Strix 
suffering  from  the  disease  ii  thi 
done.  If  it  should  break  out  b 
:k  ilionld  be  removed  U 
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S.  That  it  waa  propagated  muidy  through 
the  private  and  public  elementary  schools. 

The  same  epidemic  extended  into  the  au- 
Hor't  diftiiot,  and  tha  laot  of  ita  prtfenuM 


authority  posaeas,  as  they  ih 
hospital,  the  cases  should  bf  p 
there.  During  the  epideni) 
diaeaae  ii  in  the  naighhoail 
authority  should  be  partiooli 
inquire  strictly  into  the  quail 
supiily,  and  shontd  watch  the 
essentially  a  disease  of  childh 

inadvertence,  a  diphtheritic  sh 
in  infected  house, 
in  one  single  altai 
achool-children  it  comes  in  OM 
On  the  termination  of  thed 
of  the  patient's  house,  Ito., 
roughly  disinfected.  If  a  oi 
fatally,  it  must  be  remenil 
corpae  ia  infectious,  and  d 
taken.     Sa  DlSIKFBCTIOM,  bt 

UaMMe,  Q«ograplilo«t 

of— The  map  illuatrating  thl 
good  general  idea  of  the  geo) 
butioQ  of  disease.  The  maic 
diveraity  of  ailraenta  in  difl 
woold  appear  to  be  tempera 
humidity,  prevalent  winds,  h 
also  exert  some  influence, 
divided  into  three  sones— vi 
the  sub- torrid  and  temperati 
temperate  and  Arctio  zoce— of 

In  the  torrid  sone,  yeUow  f 
diarrhosa,  malignant  cholera, 
tions,  and  malarious  fevers  art 

Tha  sub.torrid  and  tem; 
characterised  by  great  divers 
and  ai  in  summer  and  wintei 
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embnee  the  extremes  of  tempemtnre 
of  th«  torrid  And  frigid  aone,  it  has,  e«i>eciall7 
tovardi  iU  northern  ftnd  tonthem  limits, 
ninieDistiTes  of  the  types  of  disease  pre- 
vailing in  both  those  realms.  The  mixed 
dtfNi  of  disease  are,  however,  especially 
pivnleni.  Of  fevers,  typhus  and  typhoid 
ftrer  tre  found  between  the  parallels  of  44** 
and  60°  in  Western  Europe,  and  smallpox 
pnnilt  where  vaocination  is  neglected.  Over 
the  whole  of  this  sone  rheumatism  and  con- 
iOfflptioQ  are  unequally  distributed,  both 
dfiMMi  being  influenced  in  a  marked  degree 
bj  wetneM  or  dryness  of  subsoiL 

Tb«  northern  zone  is  especially  charao- 
teiiied  by  influensa,  scurvy,  erysipelas, 
dwtses  of  the  skin,  constitutional  and 
oitrrhal  affections.    Su  Mat«arta,  Oldcate, 

JIZTEOaOLOGT,  &C. 

INiiiifeotaais  are  those  substances  which 

are  employed  under  the  belief  that  they  purify 

the  air  from  noxious  matters,  or  disinfect  the 

ground,  the  water,  or  other  substances  from 

odours  or  hurtful  organic  substances.     All 

Antiseptics  are  to  a  certain  extent  disinfectant 

ms  weU.     The  burning  of  bedding,  clothes, 

bodies,  &c.,  may  also  fairly  come  under  the 

above  head.     When  the  object  is  to  destroy 

contagion,  it  is  a  disinfection,  a  purij^ing  by 

fire. 

Disinfectants  may  be,  for  the  purpose  of 
eonrenience,  divided  into— 

1.   VokUUe,  in  the  Form  of  €hu  or  Vapour. 

1.  8ubstances  which,  like  the  halogens, 
appear  to  form  substitution  compounds, 
e.y. — 

Chlorine. 
Bromine. 
Iodine. 

2.  Substances  which  probably  combine 
chemically,  and  thus  destroy  contagion : — 

Sulphurous  acid. 
Nitrous  add. 
Fumes  of  other  acids. 

3.  Oxidising  substances,  such  as — 

Pure  air. 

Oxygen. 

Ozone. 

4.  The  volatile  oils,  &c  Feeble  disinfect- 
ants, supposed,  however,  to  oxidise : — 

Camphor. 
Oil  of  hops. 

rue. 

rosemary. 

chamomile. 


If 

»» 


Chlorides  of  the  alkalies. 

f* 

iron. 

t> 

copper. 

«> 

manganese. 

>t 

zmc 

» 

aluminum. 

f* 

lime. 

)> 

mercury. 

)> 


2.  Solid  or  Liquid  Diiinfeelantt. 
L  The  chlorides  of  different  metals,  earths, 


>» 


f» 


And,  in  fact,  all  chlorides  which  are  soluble. 

2.  All  soluble  sulphates,  especially  sul- 
phates of  iron  and  aluminum. 

3.  All  soluble  sulphites. 

4.  Some  acetates,  as  acetate  of  iron. 

5.  Some  nitrates,  such  as  the  nitrates  of 
potash  and  soda. 

6.  Certain  agents  which  appear  to  arrest 
putrefaction  or  condense  certain  gases,  &c., 
without  either  destruction  or  oxidation :— 

Carbolic  acid. 
Tar  acids. 
CharcoaL 
Great  cold. 

Heat  sufficient  to  dry  organic  substances, 
but  not  to  char  them. 

7.  Preservative  liquids  and  solutions. 
Many  of  these  act  by  coagulating  the  albumen 
of  organised  bodies.    Antiseptics — 

AlcohoL 

Solutions  of  corrosive  sublimate. 

common  salt. 

saltpetre. 

8.  Destructive  agents.  Not  true  disinfect- 
ants; they  act  not  by  disinfection,  but  by 
destruction : — 

A  dry  heat  of  200°  to  400*»  F. 

The  strong  undiluted  acids  and  alkalies. 

9.  Agents  which  act  in  many  ways— partly 
by  condensing  gases,  partly  by  absorbing 
moisture,  and  partly  by  a  peculiar  action  on 
organic  matter  analogous  to  tanning :  — 

Dry  earths. 
Clays. 

The   natural  and  artificial  compounds  of 
aluminum. 
See  DiBiimEonoN. 

DisinfeoiiOB— The  air,  the  walls  of  a 
room,  sewers,  &c.,  are  said  to  be  infected 
when  from  their  odour,  or  from  the  circum- 
stance of  contagious  disease  having  existed  in 
a  certain  place,  it  may  be  fairly  inferred  that 
injurious  emanations  or  noxious  matters  re- 
main there.  The  different  operations  to  de- 
stroy or  change  these  matters  come  under  the 
heading  disinfection. 

Some  of  the  prindples  which  require  disin- 
fection are  definite  chemical  products,  such 
as  sulphuretted  hydrogen;  others  are  ill- 
defined  compound  bodies.    Many  of  the  bad 
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odours  from  dndm,  &e.,  are  probably  com- 
pound stinldDg  ammonias;  othsrs  are  nitro- 
genised  bodies,  dead,  but  in  a  state  of  change  ; 
and  others,  again,  are  living,  growing  cells : 
some,  like  the  contagion  of  smallpox,  little  bits 
of  pus,  dry  and  hard  without,  soft  within ;  and 
others  are  probably  soft,  easily  destructible 
bodies.  Some  contagions  are  supposed  to  be 
gaseous  and  volatile;  others  are  heavy,  and 
creep  along  the  ground ;  so  that  it  is  evident 
there  never  will  be  any  one  disinfectant  that 
will  be  useful,  like  a  quack  juU,  for  every  kind 
of  contagion.  We  have  many  influences  act- 
ing in  various  ways  to  contend  against,  which 
must  be  met  by  defences  as  various.  The 
matters  presented  for  disinfection  are — 

The  air. 

Habitations,  walls,  floors,  and  ceilings. 

Streets,  courts,  and  other  open-air  places. 

Sheds. 

The  earth  itself. 

Collections  of  stagnant  water. 

Cesspools. 

Sewers,  drains,  water-closets,  and  wherever 
there  is  human  excreta. 

The  excreta  of  man  and  animals. 

Clothes. 

The  bodies, living  or  dead,of  man  and  animals. 

Let  us  first  premise  that  cleanliness  is  the 
greatest  and  most  essential  disinfectant ;  that 
it  would  be  a  retrograde  sanitary  step  to  allow 
filth  to  collect  in  streets,  houses,  or  elsewhere, 
on  the  plea  that  they  can  be  disinfected. 
Prompt  daily  removal  of  all  refuse  matters  to 
places  where  they  will  serve  for  the  purposes 
of  manure  or  other  uses ;  frequent  cleansing 
with  water  of  the  habitations  of  men,  and  the 
sheds  and  buildings  of  domestic  animals ;  the 
establishment  of  baths,  and  the  daily  use  of 
water  imd  soap  to  the  entire  body  of  man ; — 
these  will  always  be  the  first  sanitary  require- 
ments, to  which  disinfection  may  be  added  as 
an  auxiliary  of  subordinate  importance— ex- 
cept in  oases  of  contagious  disease,  when  it  is 
of  almost  equal  value  with  cleanliness,  as 
from  a  neglect  of  disinfection,  even  with  scru- 
pulously clean  peojile,  disease  will  spread. 

The  Air,  Disinfection  o/.— Some  writers 
imagine  that  it  is  impossible  to  deal  with  the 
air,  and  that  it  would  be  about  as  sensible  to 
attempt  to  disinfect  the  sea  as  to  cause  the 
destruction  of  germs  or  deleterious  vax>ours 
in  the  ocean  of  air  (so  to  speak),  at  the  bottom 
of  which  we  live.  But  to  be  consistent,  they 
would  have  to  deny  that  the  air  can  be  infected ; 
and  as  there  is  no  doubt  about  this,  theory 
would  also  argue  that  it  could  bo  purified— 
and  indeed  the  experience  of  the  acid  fumiga- 
tions of  Guyton  Morveau,  first  brought  out 
in  1773,  and  the  chlorine  fumigations,  em- 
ployed by    Fourcroy  in  1791,   have  proved 


in  various  epidemics  that  the  air  can  be  su 
cessfully  purified.  It  is  obvious  that  a  disii 
fectant,  to  act  upon  the  air,  must  be  volatile  1 
be  universally  efficacious,  as  it  is  seldom  po 
sible  to  draw  the  air  of  a  room  or  apartmex 
over  a  dry  non-volatile  substance  like  charcoa 
or  through  a  liquid. 

The  chief  gases  to  be  attacked  by  air-pui 
fiers  are  no  doubt  anmionium  sulphide  an 
sulphuretted  hydrogen,  and  these  are  easii 
destroyed  by  chlorine  or  sulphurous  acidfl 
but  both  sulphuretted  hydrogen  and  sulphic 
of  ammonium,  if  in  small  quantity,  are  n< 
extremely  deleterious.  Many  a  chemist  in  h 
laboratory  constantly  breathes  more  or  less  i 
these  gases  without  any  very  evident  resul 
Whether  the  germs  of  disease  are  analogoi 
to  these  bodies,  or  whether  they  may  n< 
resist  agents  more  obstinately,  is  a  questic 
that  as  yet  is  not  settled.  Judging  fro; 
analogy,  it  is  computed  that  the  same  sul 
stances  which  will  destroy  edours  having 
definite  chemical  composition  will  also  destrc 
those  whose  composition  is  unknown. 

In  all  cases  of  air-disinfection,  if  the  air  of 
house  is  to  be  purified,  and  if  it  is  possible  - 
remove  all  persons  out  of  it,  all  windows  ai 
doors  should  be  hermetically  sealed  up  by  Vu 
rags,  &c.,  in  the  cracks,  and  nitrous  aci 
chlorine,  or  other  disinfectant,  copiously  di 
engaged  in  each  room  ;  and  after  many  hou 
a  thorough  ventilation  of  the  whole  will  1 
necessary. 

AYhat  disinfectant  is  most  valuable  wh< 
smallpox  is  in  the  air,  and  what  when  tyi)hii 
or  scarlet  fever,  or  diphtheria?  This  questii 
cannot  be  answered  at  present.  Clilorine  ai 
nitrous  acid  fumes  are  perhaps  to  be  look> 
upon  with  most  favour ;  carbolic  acid  f nm 
are  untrustworthy.  For  example.  Dr.  Park 
says :  "  It "  {i.e, ,  carbolic  acid)  ** rapidly  arrei 
the  growth  of  fungi,  though  it  will  not  coi 
pletely  destroy  them;  for  example,  I  p 
some  fresh  fsecal  matter,  free  from  urine,  ir 
bottle,  and  drew  air  washed  in  strong  sulphu; 
acid  over  it ;  fungi  appeared  rapidly  on  t 
faecal  matter.  I  then  passed  air  imprcgnat 
with  carbolic  acid  over  the  fungi ;  they  1 
came  discoloured,  brownish,  and  apparent 
died ;  but  on  again  substituting  washed  a 
they  revived.  The  rapid  destruction,  and  t 
as  rapid  recovery  and  regrowth,  could  be  i 
peated  many  times,  and  showed  that  the  ci 
bolic  acid  air  had  withered  without  actua] 
killing  the  fungi."— (Parkes,  Manual  of  Pn 
tical  Hygibno.)  {Sec  Acid,  Carbolic.) 
that  whether  clothes  are  wetted,  or  Dr.  Lai 
staff's  ingenious  trough  is  used  for  saturati 
the  air  with  this  acid,  it  is  yet  a  questi 
whether  it  docs  not  act  temporarily,  by  pi 
venting  change— by  freezing,  as  it  were,  t 
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]inDg  oeDi,  which  are  again  thawed  into  life 
OB  tit  withdrawal  of  thia  agent.  In  all  prac- 
tifl  operationa  of  disinfection  it  standa  to 
nyoD,  Uiat  chemical  gases  will  act  better  in 
thepreNDM  of  moisture  than  in  the  dry  state. 
On  thii  account  Dr.  W.  Bndd  has  proposed 
tkst  when  a  room  is  to  be  disinfected,  a  little 
time  before  the  actual  disinfection,  a  tub  of 
boilinf  water  should  be  placed  in  it,  so  that 
the  itesm  may  wet  the  walls  and  the  air,  as 
y  thinks  there  is  a  danger  of  gaseous  disin- 
feetanti  not  destroying  the  germs  if  they  are 
is  ft  diy  state.  There  is  every  reason  to  believe 
thftt  this  ii  just,  sound,  and  practical,  and  it 
M  to  be  strongly  recommended. 

Oecsnonally,  as  in  the  air  supplied  to  the 
Houet  of  Parliament,  the  air  is  purified  by 
punng  through  a  fine  spray  of  water,  which 
ii  nppoied  to,  and  no  doubt  does,  wash  down 
with  it  snd  arrest  organic  matter  and  dust. 

The  disinfectants  for  infected  air  that  are 
mat  likely  to  hold  their  ground  are  bromine, 
iodine,  ralphur,  nitrous  and  other  acid  fumes, 

ftOd  01006. 

Chlorine  is  a  great  destroyer  of  animal  life, 
lad  ftlio  of  odours.  It  appears  to  act  on 
odoon  (which  are,  a  great  many  of  them,  alka> 
line  bodies  analogous  to  ammonia,  consisting 
d  carbon,  hydrogen,  and  nitrogen  somewhat 
koiely  connected  t<^ether)  by  subtracting  the 
hydrogen  and  replacing  it  by  chlorine — that  is, 
fonning  true  substitution  compounds.  The 
npour  of  iodine  ia  also  ex^mely  valuable, 
and  sulphur  haa  been  used  from  time  imme- 
morial. 

Chlorine  (or  the  two  other  halogens,  bromine 
and  iodine)  may  be  used  in  the  manner  de- 
scribed under  their  respective  headings.  See 
Chloeike,  Bromine,  Iodine. 

Add  fames,  such  as  nitrous  acid  (easily  ob- 
tained by  putting  a  bit  of  copper  in  nitric  acid), 
are  without  doubt  most  x>owerful  oxidising 
agents,  and  have  been  used  with  success  in 
typhus  fever  and  plague. 

Acetic  add  fumes,  ammonia,  volatile  oils, 
camphor,  assafostida,  musk,  kc.y  are  of  very 
doubtful  efficacy.  Probably  some  act  feebly 
u  true  dirinfectants  and  oxidisers,  but  most 
substances  of  this  kind  merely  disguise  odours 
by  substituting  a  more  pleasant  and  powerful 
n&ell  for  an  unpleasant  one. 

I>mnferti<m  of  Walla,  Hotues,  StreeU,  d'C. 
—The  walls  and  ceilings  of  a  house  are  best 
deslt  with  by  whitewashing  with  lime,  and 
the  floors  by  a  thorough  scrubbing.  In  some 
Uistaaces  it  will  be  necessary  (as  in  cases  where 
the  floor  consists  of  boards  a  few  feet  from  the 
c^rth)  to  take  the  floor  up,  and  to  thoroughly 
dnnse  the  earth  beneath. 

Streets  and  courts,  &c.,  should  be  swept 
^uently,  tha  rubbish  removed,  and  watered, 


as  recommended  by  Cooper,  with  a  solution  of 
the  waste  chlorides  of  commerce. 

IHtinfection  of  the  Earth, — Although  earth 
is  in  itself  a  disinfectant,  yet  there  are  some 
grounds  for  believing  that  typhoid  fever,  cho- 
lera, and  possibly  some  few  other  diseases,  in- 
fect the  soil  itself ,  and  even  gain  new  force  there. 
Under  such  circumstances,  lime,  tar,  soot,  kc, 
would  be,  according  ta  theory,  the  best  sub- 
stances to  mix  with  the  earth,  and  it  would  be 
necessary  to  obtain  the  water-supply  elsewhere. 

Sewer8,  Drains,  d:c. — On  the  large  scale, 
where  the  question  of  the  cost  of  a  disinfec- 
tant has  to  be  considered,  the  waste  chlorides 
of  commerce  answer  every  indication.  But 
beside  these,  sulphate  of  iron,  carbolic  acid, 
chlondum,  lime,  clay,  &c,  are  usefuL  All 
drains  and  sewers  should  be  periodically  dis- 
infected with  some  cheap  substance. 

Collections  of  Stagnant  Water  and  Cesspools 
must  be  treated  on  the  same  principle  as  the 
above,  providing  they  cannot  be  done  away 
with  altogether. 

The  Excreta  of  Man  and  Animals,  when 
used  for  the  purposes  of  manure,  should  be 
mixed  with  earth,  ashes,  and  lime.  This  will 
not  injure  the  value  of  the  sewage. 

The  Living  Bodies  of  Men  and  Animals, — 
See  Fever,  Scarlet,  &c. 

The  Dead  Bodies  of  Men  and  Animals,— 
When  necessary  to  disinfect  large  quantities 
of  animal  matter,  common  salt,  carbolic  or 
cresylic  acid,  and  chloride  of  lime  are  the  best 
agents. 

Disinfection  of  Clothes,  Beds,  <frc. — These 
perhaps  are  the  most  important  of  aU  materials 
requiring  disinfection ;  for  although  in  nine 
cases  out  of  ten  destruction  by  fire  is  better 
than  disinfection,  still  it  is  not  always  either 
possible  or  desirable  to  proceed  in  this  way. 
All  garments  of  linen,  wool,  &;c.,  that  will  wash 
should  be  plunged  at  once  into  boiling  water, 
and  boiled  for  several  hours  with  soda.  There 
are  probably  few  contagions  which  will  bear  a 
heat  of  212^  F.  in  the  presence  of  soda.  They 
should  then  be  washed  in  the  ordinary  way. 
Other  clothing  should  be  baked  in  hot-cham- 
bers, the  ticking  removed  from  beds,  mat- 
tresses, kc,  and  the  feathers,  wool,  horse- 
hair, kc,  baked  in  ovens  or  in  hot-ohambers. 
See  Disinfectino-Chambers. 

In  all  cases  the  quantity  of  disinfectant 
must  be  proportioned  to  the  matter  requiring 
disinfection.  As  a  rule,  a  liquid  disinfectant 
is  better  than  a  solid,  and  a  solid  than  a  gas- 
eous, as  applied  to  substances. 

It  is  the  duty  of  any  local  authority,  on 
the  receipt  of  the  certificate  of  their  medical 
officer  of  health,  or  of  any  other  legally- 
qualified  practitioner,  to  the  effect  that  i^ 
would  check  or  prevent  infectioua  disease, 
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if  A  house,  or  toy  articlet  likely  to  xeUin 
infection  in  the  honse,  were  cleuued  and 
difinfeeted,  to  give  the  necessary  notice  in 
writing  to  the  owner  or  occupier.  If  he  fail 
to  comply,  he  is  liahle  to  a  penalty  of  not 
less  than  Is.  nor  more  than  10s.  per  day. 
The  authority  can  perform  the  necessary 
cleansing  and  disinfecting,  and  recover  the 
expense  in  a  summary  manner ;  hut  in  case 
of  poverty  or  other  cause  preventing  the 
owner  or  occupier  from  properly  carrying  out 
the  disinfection,  the  sanitary  authority  has 
power  to  do  so,  and  may  defray  the  exx>ense8 
incurred.  Any  local  authority  may  direct 
the  destruction  of  infected  bedding,  clothing, 
or  other  articles,  and  may  give  compensation 
for  the  same.  Any  local  authority  may  pro- 
Tide  a  proper  place,  with  all  necessary  ap- 
paratus and  attendance,  for'  the  disinfection 
of  infected  woollen  articles,  clothing,  bed- 
ding, or  other  articles,  and  may  cause  any 
articles  'brought  there  to  be  disinfected  free 
of  charge.— (P.  H.,  s.  120-122.) 

DlainfeoUBy-OluuDbers— Chambers  for 

the  express  puipose  of  disinfection,  so  con- 
structed as  to  be  heated  either  directly  by  fire 
or  by  hot  air  or  steam. 

A  baker's  oven  is  a  disinfecting-chamber 
on  a  small  scale,  and  may  be  used  as  such. 

On  a  large  scale,  the  chambers  at  Liver- 
pool may  be  taken  as  a  model  They  are 
arched,  built  of  solid  brickwork,  with  doors 
of  wrought  iron  accurately  fitting  into  east- 
iron  frames ;  the  floor  has  double  iron  sliding 
gratings,  and  beneath  it  a  hot-air  passage.  The 
dimensions  are  5  feet  wide,  7  feet  from  front  to 
back,  and  6}  high.  The  arch  is  also  fur- 
nished with  a  valve,  through  which  the  air 
escapes  into  an  exhaust-shaft.  Two  cast-iron 
smoke-flues  pass  from  a  cast*iron  cockle  along 
the  hot-air  passages  into  a  chimney  placed  at 
the  farther  end.  There  are  also  arrange- 
ments for  regulating  the  temperature;  if 
necessary,  a  heat  higher  than  280**  F.  may  be 
maintained.  The  clothes  are  suspended  in 
the  chamber  at  a  temperature  of  240"*  to  250**  F. 

Few  fabrics  will  bear  a  dry  temperature  of 
more  than  250**  F.  without  injury,  but  it  is 
necessary  to  reach  that  or  nearly  that  degree. 

The  Berlin  disinfecting-chamben  are  also  of 
excellent  construction.  Thoy  are  made  of 
iron,  and  are  heated  by  steam :  one  for  mat- 
tresses, with  a  spiral  steam-pipe  in  the  centre 
of  an  iron  case,  which  heats  with  steam  com- 
pressed to  two  atmospheres;  the  other  for 
general  purposes,  in  the  form  of  two  iron 
cylinders,  one  within  the  other,  the  internal 
cylinder  carrying  the  clothes,  while  the  steam 
works  under  pressure  between  the  two  cylin- 
ders.   Both  were  invented  by  Dr.  Esse. 


Dr.  Ransom  has  devised  a  gas-etore,  which 
answers  well,  and  can  be  regulated. 

Fraser's  patent  disinfecting  apparatus  is  also 
found  very  efllcient,  it  consists  of — L  A  brick 
oven  or  chamber,  occupying  a  space  of  about 
8  square  feet,  with  doors  in  front.  In  the 
lower  portion  of  this  is  a  covered  furnace, 
with  flues  capable  of  raising  the  air  inside  to 
the  required  temperature.  2.  A  closed  truck 
or  carriage,  provided  with  shelves,  racks, 
dampers,  and  doors.  The  clothes  and  bedding 
are  collected  in  this  carriage  from  the  infected 
houses  and  conveyed  to  the  chamber.  The 
doors  of  the  chamber  are  opened,  and  the  car- 
riage placed  inside.  The  process  of  disinfec- 
tion then  takes  place,  sulphur  or  other  fames 
being  used.  When  the  process  is  completed* 
the  carriage  is  taken  back  to  the  house,  and 
the  articles  removed.  The  chief  points  are — 
The  whole  of  the  vapours  given  off  daring 
disinfection  are,  by  a  peculiar  arrangement  of 
flues,  made  to  pass  through  the  furnace,  and 
thus  consumed.  The  clothing  is  not  removed 
from  the  carriage  till  returned  to  the  owner. 
The  carriage  which  conveys  the  clothing  to 
the  house,  and  returns  the  same,  is  disinf^ed 
on  each  occasion  with  the  clothes,  Ac. 

This  apparatus  will  produce  a  temperature 
of  220'' F.  in  the  interior  of  a  flock  bed.  Itwaa 
much  used  by  the  Holbom  District  Board  in 
the  epidemic  of  smallpox  of  1871. 

There  are  many  other  forms,  such  as  iron 
stoves,  the  floors  of  which  are  covered  with 
sand,  various  arrangements  of  brick  fumsoes, 
&c. ;  but  the  principle  in  each  is  the  same. 
No  town  of  any  sixe  should  be  without  & 
chamber  for  disinfection.  The  average  cost 
of  an  efiSdent  apparatus  is  £100. 

Any  local  authority,  as  stated  in  article 
Disinfection,  may  provide  disinfecting- 
chambers,  kc    See  DisiNnccnoN,  Disinfeo- 
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DUdnfeotlBg  and  Deodorlsiiig  Oom- 
poundi:— 

Bayartfa  Disinfectant — A  i>owder  of  sul- 
phate of  iron,  clay,  lime,  and  coal-tar. 

Bond^i  {Dr.  Francis)  Cupralum  and  Fer- 
ralum.    See  Cupralum,  Ferralum. 

BumeWs  (Sir  William)  Disinfecting  Liquid 
consists  of  zinc  dissolved  in  hydrochlorio  acid 
to  saturation. 

Collins*  Disinfecting  Potpder. — Two  parts  of 
dry  chloride  of  lime  are  mixed  with  one  of 
burnt  alum.  To  be  used  dry  in  saucers  about 
a  room,  or  moistened  with  water. 

Condy^s  Disinfectant  Fluid. — A  solution  of 
the  alkaline  manganates  and  permanganates. 

CornCj  3f.,  took  out  a  patent  in  1858  for  a 
mixture  of  lime  and  mineral  tar. 

Ellerman'i  Deodorising  Fluid. — This  con- 


oxtB  ehiaflr  of  ptreUoridM  kod  cUoridet  of 
inn  Kod  louxMiMC. 

LmbarTaqa^$  Ditinfittiiig  SvluUim  {LigvBr 
Sada  MtrmaUt).—X  tolatioa  of  ohloriiutcd 

Z/onund^t  Ataimrpliitit  Liquor.— A.  vAa- 
Hoa  of  the  nlphftt«a  of  xknc  mud  oopper. 

IiiditrrtL^M  Dainftding  Fluid.— A  Kilntion 
«f  nitnU  of  lud,  I  pmrt  in  about  8  p*rU  of 
WKtar,  or  of  Uthu^,  13^  oi, ,  io  nitiio  uid 
(■p.  KT.  1-38),  12  oi.,  preriouilf  diluted  wkth 
vatar,  6  pioti  (ip.  gr.  I'W). 

SinTf  ZNrii^wfiii?  CrTmpoundi.— 1.  A  mix- 
toia  of  nUplut*  of  lime,  S3  lb*.;  lulphate  of 
iraB,40U«.;  lolpluta of  dnc,  7  lb*.ikDdpeM 
ch>raiMl,31b*.:madflintob*llL  2.  aulphata 
•(  UOD,  !0  puia;  (ulplute  of  lias,  10  parte ;  tui 
•*  *»t«  oak  bark  (in  powder),  4  parti ;  tar  and 
«1,  itf  each  1  put,  ai  batore. 
Pradpitatiiic  aod  other   deodoHiing  pro- 

mora  eapaciall;  applied  to  lewago,  will 

ba  eonaidand  under  Seitaob. 

Haaj  of  the  oompouDdt  oied  abors  are 
•xtnmelj  Taloable.  There  ia  no  ons  *lilch 
win  dmM  all  raquiramenta,  bnt  eaob  haa  ■oma 
apaa^  valaa  tor  certain  oaaea. 

II.  LabarTaqua  broDj;ht  Mi  raloabU  liqnid 
oat  in  1823,  and  obtained  the  price  of  the 
"  Fkoteh  Sooietj  for  Encouraging  National 
Isdnatry"  tor  ita  introdnction ;  and  In  1844 
the  lame  aodetf  airarded  a  prin  to  Henri 
Ba7>rd. 

Siral'a  Buitarei  ar«  paweitnl  diaiDteotanta 
of  which  it  ii  impoaible  to  apeak  loo  highly, 
and  they  haTe  the  adTuitage  of  cheapneu. 

Dr.  Band'i  ditinfectanti  are  ai  jet  too  oev 
and  too  little  known  to  apeak  definitively  ai 
to  th«r  Taloa,  but  they  promiie  well. 

Dlata^Mto(flnke-likeparatttet)— Thedii- 
temata  an  oTiparooi  paraiite*  of  the  higher 
TvrtebiatL  The  tiatory  of  theao  bematode 
r""'*'*'  ii  nmarkable  and  initractiTe.  Trao- 
ing  the  aoinud  from  the  egg  to  matniity,  the 
changca  an  briefljr  u  followi ;  The  egg  ii  ^ 
of  an  inch  long,  aod  |)i  of  an  inch  wide  (tig. 


rig.  14. 
HI.   Thii  egg  openi  by  ipringing  off  a  aort  of 
bmd,  and  girea  vent  to  a  ciliated  embryo, 
vhich  haa,  nntil  oomparatiTely  recently,  been 
ooMidired  oca  of  the  infiuoria,  and  hu  bean 


called  opalina,  but  which  i*  now  n 
the  earliest  embi^onio  form  of  a  diatoma, 
Thaie  opalina  are  not  nnfrequeutly  found  in 
lewage-water :  in  fact,  im]>ure  water  ia  necei- 
aaiy  for  the  life  of  the  opalina.  When  dia- 
toma eggaare  hatched  in  pure  water,  the  opa- 
hna  ioon  die*.  The  opiilin*  i*  not  oonrerted 
directly  into  a  diatoma,  but  bai  a  progeny 
gradually  formed  from  genn-cella  within  it, 
and  coDiiating  aometimes  of  one,  but  more 
frequently  of  a  number  of  bodiea,  which,  when 
they  arriie  at  maturity,  proient  each  one  an 
eitemal  form  and  internal  itructnre,  and  lo«o- 
motive  powers  entitling  them  to  be  coniidered 
saindependentanimali.  Theae,  again,  are  not 
jetdiitomata,  A  new  progeny  ii  foimed  within 
them,  differing  completely  from  the  ultimate 
form ;  but  now  each  individual  of  thii  leriei 
produce!  in  iti  interior  germ-cella,  which  de- 
velop into  minute  worms,  having  tails,  and 
are  eitremely  lively  in  water,  eihibiting  the 
itruoture  of  a  true  hematode.  These  cerca- 
ri»  now  either  become  enclosed,  like  a  chry- 
salii  in  a  pupa  state,  or  they  penetrate  into 
the  bodies  of  soft  animals,  beoome  encyated 
and  paraaitic.  It  appears  probable  that  the 
distomata  enter  the  human  intestinal  canal  ai 
ceresrite,  and  then  pais  into  the  biliary  pas- 
lages.  At  Zuriob  twodiatomata  werefonndin 
a  woman's  foot,  and  Frericha  remarks  that  it 
waa  probably  whilst  bathing  that  the  cercaria 
entered  thesole.  The  eatingof  uncookedflih, 
whelka,  shellfish,  ba.,  u  probably  the  roost 
usual  meant  by  which  man  and  «nim»1»  be- 
come affected  with  "  flakes." 

The  symptoms  of  distomata  vary  aeoording 
to  the  seat  of  the  parasite.  In  man  ibey 
often  occasion  hcematuria  and  dysentery.  In 
the  sheep  the  disease  ii  known  ai  "  the  rot," 
and  aa  sach  kills  thousands  annually.  The 
number  of  species  affecting  man  are  uiuallj 
enumerated  as  nine— vii.,  the  Faieiota  hepa- 
(tea,  DUIoma  croMUtn,  D.  lanceolatam,  D. 
ophlialmobiam,  D,  hcttrophjiu,  BilluiTtia 
hamalobia,  Ttinuloma  renatt,  iferatArydium 
nnarutn,  and  B,  pini;uKola. 

IHstriot  Fasd  Aoeonnt— Evaty  vrian 
authority  baa  to  keep  a  leparate  aeeount, 
called  the  "  Diitriet  Fund  Account,"  for  the 
poipote  of  defraying  general  and  other  ei- 
pensei.— (P.   H„   i.    209.)      5«e    BlF)(HHES, 


DUtrtaU,  1TttltMl-5M  Sakitabt  Du- 

IHtOhe«  — An   offenrivi   dilah   nay  be 
clMnud  or  Oiled  up  by  the  local  anthorit^. 


or  Dotim  maj'  be  giveo  to  abate  the  naiianee 
in  the  anal  vs;. 

If  an  offedBiTe  ditch  lie  near  to  or  Conn  the 
bonndary  of  two  at  more  diatricta,  odd  of  the 
local  aathoritiea  may  make  application  to  a 
jaatice  of  the  pence,  who  haa  power  to  anmmon 
the  partiei  to  appear  before  a  oonit  o(  Bum- 
marj  iuriadiction  ;  and  the  court,  after  hear- 
ing the  partiea.  or  cr  parte  if  the;  ihonld  fail 
tt  appear,  may  make  an  order  aa  to  which 
authority  ahall  execute  the  worki,  what  per- 
•ona  ahall  execute  it,  the  amount  and  propor- 
tion of  the  coiti,  by  whom  to  be  paid,  and  Che 
time  and  mode  of  payment.— (F<  H-t  *•  ^') 

SoatuduB  Pnodanali^  {Stmii^lia 
daodenaiit,  Sderotloma  dutidenalt)—ka  ento- 
coOD,  belonging  to  the  claai  Caidmintka.  Ita 
habitat  !■  the  human  duodenum,  jejunvm, 
and  ileum.  It  ia  from  ^  to  j  an  inch  in  length, 
and  iti  width  about  ^  of  an  inch.  Ita  bead 
hai  a  round  apei,  and  it  ia  provided  with 
hooklet*.  It  ia  common  in  Morthem  Italy 
and  Egypt.  From  frequent  and  repeated 
hBmorrhagea,  cauied  by  thouinnda  of  theae 
paraiitea  neatling  in  the  mucous  membrane  of  | 
the  inteitinea,  anemia  and  cblorosii  are  pro- 

Dntln— The  diatinction  between  draiiu 
andaeveraii  thua  laid  down  in  the  Public 
Health  Act,  187S:- 

" '  Drain '  meani  any  drain  of  and  used  for 
the  drainage  of  one  building  only,  or  premi»ei 
wiUiin  the  aame  curtilage,  and  made  merely 
for  the  puipoie  of  communicating  therefrom 
with  a  ceiapool  or  other  like  receptacle  foi 

drainage  of  two  or  more  building*  or  premiaei 
OOiupied  by  different  persona  ii  conveyed. 

"'Sewer'  includei  aewers  and  diaini  of 
BTery  deaeription,  except  dreiu)  to  which  the 
word  'drain'  interpreted ai  aforeasid  appliei.'' 

together,  that  it  will  bo  more  cnnirenient  to 
treat  of  both  in  ona  article.  The  reader  i> 
therefore  referred  to  Siwebs. 

Dripping— See  Fat. 

Dtuic — Sa  Uandbe. 

Dtut— The  air  of  the  plain,  the  mountain, 
the  heath,  the  foreat,  the  road,  the  city,  thi^ 
village,  the  home,  the  workahop,  contain<< 
iolid  particlea,  Theae  are  moetly  <nviBibl<> 
except  under  certain  circumttaneea.  tucb  Sci 
ft  (unbeam  itrcaming  into  a  room ,  or  the  ray 
of  an  electric  light ;  then  the  air  loolu  thick 
and  impure,  myriads  of  little  particlea  vibrate, 
Mcend  and  deicend,  and  float  hither  anil 
thither.  A  great  portion  of  ordinary  duU 
—the  doat  of  a  room,  for  inatanee- is 
OTguio.    Tyndall  baa  ahowa  that  the  doat  iii 
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)<y  Bre,  with  the  reanlt  fiiwt  of  a  ligbt  bLi^ 
xmoke,  and  then  abnoat  perfect  blaekneaa ;  k^ 
l>eam  hna  been  purified.    The  exact  natixxt 
<'f  ordinary  duat  may  be  atadied  by  exanti^ 
ing  that  which  aettlaa  on  fnmitnra.     It     j| 
then  teen  to  ooniiat  mainly  of  d^ria,  bit«  of 
'TOod,  haira,  fibrei,  crumba  of  bread,  formlon 
matter,  portiona  of  inaecti,  ba.     Beaidea  tbii, 
ihere  can  be  no  doubt  that  an  incredible  nojn- 
ber  of  iporea  of  fnngi  eiiat  in  air,  for  r«w 
moitt  organic  lubatanaea  can  be  left  even,  in 
the  atill  air  of  onpboarda  without  in  a  ttn 
Jayi  mould  or  mildew  making  it*  appearance 
iind  aome  of  the  aporea  have  aotnallj  been 
»een.    Faateur'a  experimenta  long  ago  ahoved 
(hat  air  fint  aubmitted  to  a  high  temperatnre, 
ud  then  admitted  to  oiganic  flnida  (reoentlj 
boiled),  ia  deprived  of  ita  geimi,  for  the  fliulf 
remain  freah.    Or  again,  if  the  air  b«  not 
illowed  to  get  at  them  except  through  eottoi 
vool  or  other  efficient    filtering  lubataMa, 
moulda  and  the  other  putrefactive  changia  da 
not  takeplace.     Theae  facta  ate  itronglyin 
FaToor  of  the  view  that  the  aporea  of  the  tower 
moulda  muat  eiiat  every  where.  The  rain,  toi^ 
ihowa  that  there  i*  a  large  omonnt  of  oisaaia 
matter  floating  in  the^air.      Waahed  by  a 
ihower  to  earth,  it  may  there  be  caught  ul 
ntimated  by  the  chemiat  in  the  form  of  am- 
monia and  albuminoid  ammonia. 

HoiB  to  lAitain  Dial,  ite.,  for  Examination. 
—The  moit  aimple  way  to  obtain  the  emono- 
tioni  from  a  lick-room,  for  microaoopical  obaer- 
vatioD.  ia  to  auipand  a  common  water-bottle 
from  the  coiling  filled  with  iced  water.  The 
moiatore  of  the  air  oondeniei  and  bringa  with 
it  organio  mattera.  Or  the  moiatuie  may  b« 
I  gathered  which  adheres  to  panes  of  glaaa  in 
I  oold  weather  ;  or  a  bottle  ma;  be  taken,  oon- 
I  taining  aome  diatilled  water  absolutely  free 
I  from  impurities  of  an;  kind,  and  filled  several 
'  times  with  the  air  of  the  place.  The  water 
may  then  be  aubmitted  to  mleroacopieal  and 
chemical  examination. 

Metallic  duit,  mch  oi  iron,  may  be  attracted 
by  a  magnet.  The  moat  uaual  and  auoceBafiil 
way  is,  however,  by  aipintion,  either  by  an 
aspirator  cxpreaaly  made  for  the  purpoae  (*m 
Aib)  or  by  meona  of  an  ordinary  «aak,  by 
•rhich  a  ooniiderable  volome  of  air  ia  drawn 
through  a  small  quantity  of  distilled  water, 
glycerine,  or  other  liquid. 

The  indirect  way  for  the  organic  matter, 
&c.,  mentioned  above— vii.,  analyaia  of  th* 
rain-water— and  the  obvioua  way  of  collecUng     . 
dust  by  carefully  sweeping  it  off  ahelvee,  lie., 
may  be  also  enumerated. 

Examination  of  DuiL—Tbt  dost  obtained 
by  any  or  all  of  these  method*  ahonld  now 
be  examined  microacopioally  and  chemicallj. 
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I^  powen  should  be  nsed  at  first,  and  then 
(if  looking  for  germs)  the  highest  that  can  he 
oljUined.  If  the  dost  is  in  any  quantity,  it 
ciB  be  nbmitted  to  chemical  examination ; 
bit  s  knowledge  of  what  class  it  belongs  to 
.-ttifflsl,  mineral,  or  vegetable — is  sufficient 
for  DOft  purposes. 

Kr.  Titchbome  found  that  dust  was  a 
ftnaent  even  when  taken  from  buildings  of 
s  eoondersble  height,  and  he  has  proposed 
ft  fennentation  test,  so  as  to  compare  the 
fonenting  powers  of  various  kinds  of  dust 
ii  nriou  places.  This  is  new,  and  promises 
viD. 

Doit,  as  obtained  by  all  or  any  of  these 
prooenet,  is  found  to  be,  as  might  be  ez- 
poetod,  a  moat  heterogeneous  and  miscel- 
ItseoQi  lobstance.  There  is  not  a  thing  that 
ii  naterisl  that  may  not  rise  by  the  force  of 
enpontioD,  by  strong  currents  of  air,  by  the 
cxpolirre  force  of  volcanic  or  other  explo- 
iioBi,  hy  attrition,  by  heat,  and  various 
other  mjt,  Evaporatioii  takes  up  minute 
siiDiksles  from  the  waters  of  ponds  and 
ditdai,  and  mineral  matters,  such  as  chlorides 
aid  ralphates,  from  the  sea.  From  the  soil 
wi  g«(  earthy  matters  of  all  kinds,  silicate  of 
almninqm,  carbonate  and  phosphate  of  lime, 
peroxide  of  iron,  &:c.  From  the  animal 
varid,  hair,  epithelium,  wings  of  insects, 
tfg^  and  other  d6bris.  From  the  vegetable 
world,  moltitudes  of  spores,  ceUs,  pollen 
(eaving  asthma),  hairs,  fibres,  &c 

From  man,  his  workshops,  and  his  domestic 
sniBudi,  the  debris  of  the  cutaneous  and 
tnfinioTj  systems,  various  products  of  in- 
duiry,  and  too  often  the  germs  of  contagious 


Sand-ehowers  carried  by  the  winds  from 
large  deserts,  showers  of  ashes  and  other 
BiBtten  from  volcanoes,  and  sometimes  even 
ihowen  of  meteoric  dust,  are  known  to  have 
ocean  ed. 

Iheae  showers  from  deserts,  &c.,  fre- 
qsentlj  contain  living  animalcules.  Sil- 
nster,  in  1872,  found  in  Sicily,  from  a 
nnd-thower,  four  species  of '  diatoms  and 
firing  infnsoria.  Ehrenberg  examined  micro- 
ico|Ncany  seventy  showers,  and  has  described 
moie  thsn    two   hundred   distinct    organic 

foCBH. 

Miners,  steel  •  grinders,  flat  -  pressers,  but- 
too-makera,  brassfounders,  Portland-cement 
■akera,  glassmakers,  &c.,  all  inhale  mineral 
and  earUiy  dust.  Minute  particles  of  metals 
liie  with  ease  into  the  air.  Angus  Smith 
collected  the  dust  in  a  train,  and  found  it  to 
eoBsist  of  iron.  If  merely  a  train  running 
00  the  smooth  rails  rubs  off  appreciable  iron 
dmi,  it  may  readily  be  understood  how  in 
these  tndet  where  there  is  great  friction — 


eg.,  in  grinding  steel — ^particles  wiU  be  con- 
tinually  detached.    See  Tbades,  Injurious. 

The  dust  or  smoke  of  gunpowder  is  mainly 
sulphate  of  potash. 

Mr.  Titchbome  analysed  the  dust  from  the 
roof  of  the  Theatre  Koyal,  Dublin.  He  found 
21  per  cent,  of  oxide  of  iron.  He  ascribed 
this  to  the  combustion  from  the  gas-burners. 

The  dust  of  the  streets  naturally  consists 
of  fine  particles  of  the  road,  horse-droppings, 
fibres  and  hairs  from  the  clothing  of  persons, 
&c.  Mr.  Titphbome  analysed  the  street  dust 
of  Dublin.  He  found  variable  quantities  of 
organic  matter,  according  to  the  height  from 
the  ground — 29*7  per  cent,  at  the  top  of  a 
pillar  134  feet  high,  while  on  the  street  it  was 
45*2  per  cent.  It  was  a  ferment  consisting 
principally  of  stable  manure  in  fine  powder. 
Its  deoxidising  power  was  great :  it  reduced 
potassic  nitrate  into  nitrite. 

In  du8i  many  organised  bodies  have  been 
found. 

In  h09pitaUy  houses,  and  other  inhabited 
places,  spores,  mycelium,  and  bacteria  from 
a  cholera  ward,  sporules  of  achorion  and  tri- 
cophyton  from  a  skin-disease  ward,  minute 
particles  of  pus  from  a  smallpox  ward,  various 
cells  in  stables  and  sheds  where  animals 
were  suffering  from  pleuro-pneumonia,  cattle 
plague,  &c,  have  aU  been  observed  by  inde- 
pendent and  trustworthy  observers— such  as 
Beale,  Brittan,  and  Swayne,  Bakewell,  Dun- 
das  Thompson,  and  others— and  prove  almost 
to  demonstration  tl^at  we  are  occasionally  ex- 
posed to  breathe  contagious  germs  and  cells. 

Action  of  Dust. — In  the  article  on  Trades, 
Injurious,  a  list  will  be  given  of  the  dust- 
producing  trades.    Here  it  may  be  stated  that 
mineral  dust — such  as  that  produced  in  mines, 
consisting  (as  Angus  Smith  has  shown)  of  jmr- 
tides  of  the  rock  they  are  working,  combined 
with  carbon,  in  a  finely  divided  form,  and 
when  gunpowder  is  used  for  blasting,  sulphate 
of  potassium  with  various  gases — or  the  dust 
from  steel  or  iron,  is  the  most  injurious.  The  or 
ganic  dust  of  smallMirs  and  fibresfrom dothra 
flax,  wool,  &c.,  is.  also  extremely  irritating 
and  excites  eough,.affections  of  the  larynx,  &:c 
When  we  inhale  dust  in  moderate  quantity, 
part  of  it  gets  ^tered  at  the  mouth,  especi 
ally  if  a  man  has  a  beard  and  moustache.  All 
miners  should  therefore  grow  hair,  when  they 
can,  well  over  the  mouth.    Part  is  arrested 
in  the  nasal  cavities,  and  in  the  mouth  and 
fauces.    A  small  portion  gets  into  the  bron- 
chial tubes,  and  a  still  smaller  portion  may 
get  into  the  lungs  themselves.    That  which  is 
in  the  nasal  and  buccal  cavities  is  soon  ex- 
pectorated forth  ;  that  which  is  on  the  bron- 
chial tubes  is  also,  but  more  slowly,  brought 
up  by  the  following  process ;  The  whole  ol 
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the  bronchial  tube  is  lined  with  living  celU, 
each  of  which  has  a  bnnch  of  hair-like  fila- 
ments, called  cilia,  growing  from  its  upper 
surface.  These  cilia  have  a  continual  lashing 
movement,  and  fluids  upon  the  surface  of  the 
cilia  continually  move  upwards.  The  action 
of  one  ciliated  epithelial  cell  would  be  insigni- 
ficant ;  but  when  it  is  considered  that  there 
are  millions  all  acting  in  the  same  direction, 
there  is  no  difficulty  in  understanding  how 
this  action  becomes  powerful  enough  to  raise 
minute  bodies  against  the  force  of  gravity. 
Some  substances  of  an  organic  nature  may 
also  be  decomposed.  When  the  dust  is  exces- 
sive or  continuous,  the  cilia,  acting  slowly,  are 
not  sufficiently  powerful  to  bring  the  dust  up 
so  as  to  keep  the  chest  dear ;  and  the  miner 
says  quite  truly  that  he  is  dogged  up— in 
fact,  there  is  a  true  deposition  of  carbon,  bits 
of  steel,  &c.,  in  his  lungs. 

But  with  comparatively  soft  substances, 
without  hard-pointed  and  jagged  ends,  such 
as  the  fibres  of  fabrics  mentioned,  there  is 
much  mortality  and  sickness,  from  the  irrita- 
tion of  the  lungs,  produced  by  constant  inhala- 
tion of  impure  thick  air;  and  affections  of  the 
larynx  and  chest  are  common. 

Tyndall  showed  how  air  filtered  through 
cotton  wool  was  deprived  of  its  dust;  and 
various  respirators  have  been  invented.  Men 
in  mines  and  workshops  are,  however,  chary 
of  wearing  anything  over  their  mouths,  so 
that  the  main  thing  to  be  insisted  ujH)n  in 
mines  is  free  ventilation  and  the  cultivation 
of  beard  and  moustache.  In  the  streets  it  is 
important  for  our  comfort  that  the  dust  should 
be  laid.  Mr.  Cooper  has  pro]>osed  a  plan  which 
possesses  the  merit  of  disinfecting,  laying,  and 
keeping  the  dust  moist — viz.,  by  watering  the 
streets  with  a  solution  of  the  waste  chlorides 
of  commerce,  chlorides  of  magnesium,  caldum, 
&c.  This  should  invariably  be  recommended 
to  the  notice  of  urban  authorities. 

Any  urban  authority  may  provide  recep- 
tacles for  the  temporary  deposit  of  dust,  ashes, 
and  rubbish.  They  may  also  provide  fit  build- 
ings or  places  for  the  deposit  of  any  matters 
collected  by  them,  in  pursuance  of  the  Public 
Health  Act,  1875.— (P.  H.,  s.  46.) 

Urban  authorities  may  make  bylaws  for  the 
prevention  of  nuisances  arising  from  dust, 
among  other  things.  See  Bylaws  ;  Refuse, 
Disposal  of,  &c. 

Dust-Bins — Temporary  receptacles  for 
the  deposit  of  dust  should  (1)  not  be  too 
large;  (2)  have  a  proper  cover;  (3)  be  in  a 
proper  situation  ;  and  (4)  be  frequently 
emptied. 

The  contents  must  be  kept  dry,  for  house- 
hold refuse—Buch  at  athei,  &c.— emits  little 


smell  so  long  as  the  contents  are  kept  fnra 
getting  moist.  The  prindpal  odour,  indeed 
from  dust-bins  arises  from  decomposing  anima 
and  vegetable  matter.  In  towns  this  shouL 
never  be  cast  into  the  bins.  Such  substanea 
as  potato-parings,  heads  of  fish,  &e.,  should  b: 
thrown  on  the  back  of  the  kitchen  fire,  ac: 
there  allowed  to  smoulder.  S^  AsH,  Doflh.: 
&c. 

Dwellings— 5^  Habitations. 

Dsrnamio  Value  of  Food— For  calcn. 
I&ting  this  the  experimental  determinations  of 
Frankland  are  used.  These  were  obtained  hj 
ascertaining  with  the  calorimeter  how  much 
heat  is  evolved  during  the  oxidation  of  a  given 
quantity  of  a  substance  subjected  to  examina- 
tion. The  measured  heat  ib  then  transformed 
into  its  equivalent  of  working  power,  and  re- 
presented in  kilogrammes  or  force  required  to 
raise  a  kilogramme  1  metre  high.  The  fol- 
lowing figures  are  given  for  the  undermen- 
tioned alimentary  substances.  They  repre- 
sent the  three  groups  of  organic  elementary 
principles : — 

Force  produced  by  (he  oxidcUion<ifl  (pramvM  (15'4S3 
grains)  as  oonswated  within  the  body. 


Albumen  (porifled) 
Fat(be«ffat)    . 
Starch  (arrowroot) 


Kl'tOfcnniini 
18f5 

1657 


Kilogrammetres  are  convertible  into  foot- 
tons  (tons  lifted  1  foot  high)  by  multiplying 
by -0032285. 

Force  produced  by  the  oxidation  of  1  oe.  (437  *5  grains) 
as  consumed  within  the  body. 

Foot-Tonw. 

Albomen  (purified)       .  .       165-20 

Fat  (beef  fat)         ....        851  -&9 
Starch  (arrowroot)  .       131*60 

See  Dietaries,  Food,  &c. 

Dysentery — A  specific  disease  dependini 
upon  the  contagion  or  infection  of  a  specifii 
poison,  which  when  taken  into  the  systen 
causes  an  eruption  on  the  mucous  membram 
of  the  large  intestine,  and  which  erux>tion  h 
quickly  replaced  by  ulcers. 

The  essential  nature  of  the  disease,  then,  i 
that  it  is  specific,  and  every  case  must  havi 
had  a  progenitor  from  which  it  is  descendec 
in  the  direct  lineal  line. 

The  eruption  on  the  intestine  is  in  the  font 
of  whitish  round  elevations,  in  size  varying 
from  a  millet  seed  to  an  extreme  minuteness, 
perfectly  analogous  (but  not  identical)  wiit 
the  intestinal  eruption  of  typhoid  fever.  (Sn 
Fever,  Typhoid.)  When  pricked,  a  white 
secretion  is  emitted.  It  is  probable  that  thy 
is  an  infectious  matter  strictly  similar  to  tiu 
matter  of  smallpox.  These  are  quickly  re 
placed  by  ulcers,  which  may  extend  into  th< 
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«B^  intettine  beyond  the  ileo-caeoal  valve. 
T^  emptioD  ocoan  about  the  eighteenth  or 
tvcntietb  day.  The  mucous  membrane  of 
ilM  affected  intestine  is  inflamed,  swollen, 
ind  injected  in  all  stages  of  the  disease. 
Tbete  views  are  not  yet  generally  accepted  by 
the  profession,  although  so  logically  enforced 
bj  Dr.  W.  Budd  and  a  few  others.  Many 
obierrert  see  in  dysentery  a  mere  local  disease, 
lonetimes  contagious  and  infectious,  some- 
times not,  and  they  talk  of  it  as  arising  de 
nm  from  sewage  contamination,  impure 
witer,  &C. ;  and  it  no  doubt  often  does  ap- 
piRfiUy  rise  from  these  causes,  but  never, 
ai  ve  believe,  without  the  specific  germ,  or 
wbAterer  it  may  be,  of  dysentery  being 
puMot  in  the  sewage,  water,  ko.  There 
are  tvo  forms  of  dysentery,  the  acute  and 
chrooie.  In  the  acute  form  the  disease  is 
often  masked  and  insidious.  Men  walk  about 
with  diurhoaa,  often  with  very  little  suffer- 
iog,  and  omit  to  make  application  to  hospitals 
or  medical  men  until  the  disease  has  made 
coMiderable  progress.  Death  in  such  cases 
Iraiaently  takes  place  in  ten  or  twelve  days. 
Beoorery  seldom  takes  place  under  three  or 
foor  weeks.  The  liver  and  other  organs 
suffer. 

The  chronic  form  may  last  for  years ;  it  is 
a  leqaels  of  the  acute,  and  is  generally  very 
hopeless,  reducing  the  victim  to  extreme 
eiudation  before  death. 


The  symptoms  in  both  forms  are  diarrhoea, 
first  like  ordinary  diarrhoea,  and  then  purging 
of  bloody  stools,  with  shreds  of  mucous  mem- 
brane, &c.,  with  generally  great  pain,  and  in 
the  latter  stages  the  stools  are  extremely 
offensive. 

Dysentery  is  frequently  a^  complication  of 
other  fevers  in  warm  climates,  and  its  asso- 
elation  with  scurvy  is  well  known. 

History. — Dysentery  has  been  known  from 
the  earliest  times,  it  is  a  disease  essentially 
of  tropical  climates,  from  whence  it  has 
spread  all  over  the  world ;  and  modem  obser- 
vation has  shown  that  in  whatever  climate, 
and  however  varied  the  type  and  character 
of  the  epidemic,  it  yet  has  always  retained 
its  peculiar  and  distinctive  features.  Dy- 
sentery has  been  the  scourge  of  armies  for 
more  than  two  centuries.  The  history  of  the 
British  army  in  Holland  in  1748,  that  of  the 
French,  Prussian,  and  Austrian  in  1792,  the 
Walcheren  expedition  in  1809,  the  Pemnsular 
war  and  the  Crimean,  show  how  fatal  and 
disastrous  dysentery  is  when  it  attacks  large 
bodies  of  men.  In  England  dysentery  used 
to  be  an  extremely  fatal  disease.  It  has 
been  decreasing  as  a  cause  of  death  since 
1852,  and  now  is  rarely  to  be  seen,  except  in 
cases  imported  from  India  or  other  foreign 
stations.  The  following  tables  are  extracted 
from  Aitken's  **  Science  and  Practice  of 
Medicine ; " — 


Prkvalence  and  Mobtalitt  of  Dysentery  in  various  Countries,  by  the  late 

Sir  Alexander  Tulloch,  K.C.B. 


etationsL 

Period  of 
Obeenration. 

Aggregate 
Strength. 

Dysentery. 

Attacked. 

Died. 

Proportion  of 
Deaths  to 

Admiasioos. 

Windward  and  Leewart 
Command 

Years. 

86,661 

17,843 

1367 

Per  cent. 
77 

'  Jamaica 

;               20 

61,667 

4,909 

184 

3-7 

Gibraltar     . 

19 

60,269 

2,6M 

64 

2-4 

Malta  .        .        .        . 

20 

40,826 

1,401 

94 

6-6 

20 

70,293 

3,768 

184 

4-8 

Bermudas    . 

20 

11,721 

1,751 

36 

2-0 

Nova  Scotia  and  Ne^ 
Brunswick 

}           20 

46,442 

244 

18 

7-4 

20 

64,280 

735 

36 

4-8 

Western  Africa 

18 

1,843 

370 

65 

14-2 

Ci^  of  Good  Hope     . 

19 

227,111 

1,426 

44 

30 

St  Helena  . 

9 

8,973 

751 

69 

90 

Maoiitias 

19 

30,516 

6,420 

285 

6-2 

Geylon. 

20 

42,978 

9,069 

993 

111 

Tenasserim  Provinces . 

10 

6,818 

1,460 

137 

9-3 

Madras 

6 

31,627 

6,639 

669 

8-3 

BeBAi 

5 

38,136 

6,152 

411 

8-0 

6 

17,612 

1,879 

151 

8-0 
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AviBAOS  Rates  of  Sickneu  and  Mortality  from  Djsenterj  and  Diarrboaa  among  Enropca^^ 

Troops  in  India,  compiled  from  Data  contained  in  Tables  zztL  and  xxrii  of  '*  Vit^^ 

Statistics  of  European  and  Native  Armies  in  India,"  by  Dr.  JOSEPH  EwABT  of  Calcat^,^ 

Medical  College. 

L  From  Dptenterp  tUone, 


Presidency. 


Bengal 

Bombay 

Madras 


Bengal 

Bombay 

Madras 


Bengal 

Bombay 

Madras 


Periods. 


1812  to  1853-54 
1803-4  to  1853-54 
1829     to  1861-52* 


Strength. 

Admis- 
sions. 

Deaths. 

Percentage  of 
Admissions 
to  Strength. 

Percentage  of 
Deaths  to 
Strength. 

543,768 
306,978 
213,687 

100,542 
61,010 
30,593 

8873 
4705 
2304 

18-48 
16-61 
1432 

1-64 
1-53 
107 

2.  From  Diarrhaa, 


1812  to  1863-54 
1803-4  to  1853  -54 
1829     to  1851-52* 


543,768 
306,978 
213,587 


64,823 
32,290 
19,468 


2141 
551 
353 


11-92 

10-61 

911 


•39 
•17 
•16 


3.  From  Dysentery  and  Diarrhcea  at  a  CloM, 

1812  to  1863-54 
1803-4  to  1853-54 
1829     to  1851-52* 


543,768 

165.365 

11,013 

30-41 

202 

306,978 

83,300 

6,256 

2713 

1-71 

213,587 

60,051 

2,667 

23-43 

1-24 

3-30 

1-77 
1-81 


6-65 
6-30 
6-30 


Propagation  and  Predisposing  Causes. — 
There  can  only  be  one  cause,  if  the  view  of  its 
essential  nature,  as  detailed  above,  is  cor- 
rect—viz., contagion ;  and  in  this  r«ipect  it 
obeys  the  some  laws  as  typhoid  fever— viz., 
that  the  excreta  from  the  bowels  mainly  carry 
the  poison  ;  but  that  in  all  probability  other 
excreta,  whether  from  the  skin,  the  sputa, 
or  the  breath,  may  also  carry  infection.  It  is, 
then,  an  infector  of — 
The  soil. 

The  drinking-water. 
The  clothes. 
The  air. 
Of  all  these,  the  drinking-water  and  the  ac- 
tual emanations  from  the  dejecta  are  by  far  the 
most  common.  Dr.  Parkcs,  in  his  *'  Manual 
of  Hygiene,"  records  a  number  of  instances 
where  the  disease  was  ascribed  to  water; 
those  cases  where  men  using  a  certain  water 
were  affected  with  dysentery,  while  others 
using  a  different  supply  were  unaffected,  are 
in  the  nature  of  positive  proofs.  For  example, 
Davis  mentions  as  a  curious  fact  that  ships' 
crews  in  the  West  Indies  ordered  to  Tortola 
"were  invariably  seized  with  fluxes,"  which 
were  caused  by  the  water ;  but  the  inhabi- 
tants, who  used  tank-water,  were  free.  Cheyne 
also  relates  the  following :  '*  Several  years  ago 
dysentery  raged  violently  in  the  old  barracks 
at  Cork.  At  the  period  in  question,  the  troops 
were  supplied  with  water  from  the  river  Lee, 
which,  in  passing  through  the  city,  is  rendered 

•  Ezclasive  of  1839,  1840,  and  1S41. 


nnfit  for  drinking  by  the  influx  of  the  content^^ 
of  the  sewers  from  the  houses,  and  likewinr 
is  brackish  from  the  tide.     Mr.  Bell,  surgeon, 
of  Cork,  suspecting  that  the  water  might  have 
caused  the  disease,  had  a  number  of  water- 
carts  engaged  to  bring  water  for  the  troops 
from  a  spring  called  the  Lady's  Well,  and  at 
the  same  time  prohibited  the  use  of  water 
from  the  river.    By  this  simple  bat  judieions 
arrangement  the  dysentery  very  shortly  dis- 
appeared from  the  troops."  —  (Chctne,   On 
Dysentery,  1821.) 

That  actual  emanations  from  dysentexio 
stools— whether  spread  on  the  ground  in  ordi- 
nary sewage  irrigation,  or  in  the  close  stools 
of  hospital  wards,  or  in  the  latrines  of  bar- 
racks— wiU  cause  the  disease,  is  amply  proved 
by  numerous  instances  that  have  oocurred  both 
in  this  country  and  abroad. 

As  predisposing  causes,  deficient  food,  gretfc 
heat,  exhaustive  marches,  and  especially  ab- 
sence of  a  vegetable  diet,  may  be  mentioned. 
"  The  effects  of  salt  diet  in  the  production  of 
dysentery  being  less  known  than  the  other 
predisposing  causes,  it  may  be  as  well  to  state 
that,  by  an  experience  of  twenty  years  in  the 
West  Indies,  it  has  been  determined  that  in 
the  Windward  and  Leeward  Command,  when 
the  rations  issued  to  the  troops  consisted  of 
salt  provisions  five  days  in  the  week,  the  mor- 
tality from  diseases  of  the  stomach  and  bowels 
among  the  o£Qcers  was  as  2  to  4  per  cent., 
while  that  among  the  soldiers  was  sa  20*7,  or 
a  tenfold  ratio.  On  the  contrary,  in  Jamaica, 
I  when  salt  provisions  were  issued  to  the  troops 
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onlf  two  cUyi  in  the  week,  the  mortality  from 
the  aiM  diseaiea  approximated  10  nearly  be- 
t««es  these  two  ranks  as  to  be  almost  an 
(qoiliiy.  And  eorresponding  facts  to  these 
brebeen  obsenred  in  Qibraltar,  on  the  coast 
of  Africa,  and  at  St.  Helena. 

**  The  Sierra  Leone  Commissioners  on  the 
wcitern  ooast  oi  Ahiea,  who  investigated  this 
nbjeet  on  the  spot,  were  of  opinion  that  the 
kifB  proportion  of  salt  rations  mainly  contri- 
bated  to  the  sickness  and  mortality  from  dis- 


eases of  the  stomach  and  bowels  in  the  form 
of  dysentery  and  diarrhoea ;  and  the  following 
statement,  given-  by  the  late  Sir  Alexander 
Tolloch  in  his  Statistical  Reports  (p.  11)  on 
the  sanitary  condition  of  the  troops  in  the 
West  Command,  shows  the  marked  reduc- 
tion which  took  place  in  the  deaths  from 
this  class  of  diseases  subsequent  to  the  intro- 
duction  of  fresh -meat  diet,  the  mortality 
being  reduced  to  a  tenth  part  of  its  former 
ratio:— 


Furious  TO  Altzratiokh  ik  IL&TioMa 

1 

SUBSEQUCNT  TO  ALTERATIONS  IK  RATIONS. 

Mean 
Strength. 

Djsenterj  and 
Diarrhoea  chiefly. 

- 
Ratio  per  1000  of 
Mean  Strength. 

Tear. 

Mean 
Strength. 

Dyaentery  and 
Diarrhcea  chiefly. 

Ratio  per  1000  of 
Mean  Strength. 

Admit- 
ted. 

Died. 

Admit- 
ted. 

Died. 

Admit- 
ted. 

1  *   ff  1 
Died. 

Admit, 
ted. 

Died. 

1S25 

ia26 

1827 

571 
471 
345 

235 
256 
209 

32 
26 
13 

411 
543 
606 

56 
56 
38 

1828 

1829 

1830) 
to    > 
1836  j 

232 
114 

42 

139 
50 

22 

1 

•  •• 

1 

600 
439 

524 

6A 

Totd 

1387 

700 

71 

505 

51 

Total 

388 

211 

2 

543        5^ 

Average. 

Average. 

**  Id  the  navy  the  same  effects  of  ill-regulated 

diet  hsTe  been  observed,  and  the  good  results 

of  i  change.     'In  1797,'  says  Dr.   Wilson, 

'ths  Tietualling  [of  the  navy]  was  changed, 

fTcsUy  improved,  and,  consequently,  imme- 

diste  to  the  change  the  health  of  the  seamen 

improred  strikingly.    Scurvy,  typhoid  fever, 

djinteffy,  and  nicer,  which  up  to  the  period 

of  the  change  had  produced  great  havoc,  be- 

euM  eomparatively  rare  in  occurrence,  and 

^ghtia  impression ;'  and,  it  may  now  be  added, 

•rs  hardly  known  except  by  name.    An  insuf- 

fids&t  diet  was  the  main  predisposing  cause 

of  the  dysentery  which  prevailed  in  London 

at  the  Penitentiary,  Millbank,  shortly  after 

its  completion.     This  prison  is  built  on  a 

■lanh  below  the  level  of  the  Thames  at  high 

water,  the  river  being  banked  out  by  a  narrow 

eaueway.     As  long  as  the  prisoners  were 

allowed  a  fnll  and  ample  diet,  they  appear  to 

luve  resisted  the  action  of  the  paludal  poison, 

and  to  have  enjoyed  good  health.    No  sooner, 

however,   waa  the  quantity  and  quality  of 

tbcir  dietary  lowered  than  dysentery  of   a 

wry  fatal  character  broke  out,  and  made  it 

Beeesaary  to  dear  that  establishment  for  a 

time  of  aU  its  inmates."— (A itksn.) 

Frewenium. — The  prevention  is  in  all  re- 

nmilar  to  that  of  typhoid  fever;  that 


is,  thorough  disinfection  of  all  exereta,  isola- 
tion as  far  as  possible,  to  which  may  be  added 
great  attention  to  the  diet.  In  military  sta- 
tions, on  the  appearance  of  dysentery,  it  may 
be  necessary  to  watch  the  latrines,  and  to  re- 
port every  man  who  goes  there  twice  a  day. 

Dysenteric  contagion  would  appear  more 
volatile  than  typhoid.  It  certainly  infects  the 
air,  therefore  it  will  be  essential  to  use  some 
volatile  disinfectant,  such  as  chlorine,  as  well 
as  to  bum  or  disinfect  the  stools.  That 
chlorine  will  destroy  this  contagion  is  ex- 
tremely likely.  It  was  used  by  Mojon  in 
1807.  He  says:  ''Dysentery  became  con- 
tagious in  the  hospital  at  Genoa.  Almost  all 
the  sick  of  my  division,  nearly  200,  were  at- 
tacked; and  as  we  know  that  this  disease, 
when  contagious,  is  communicated  ordinarily 
from  one  person  to  another,  by  the  abuse 
which  exists  in  all  hospitals  of  making  the 
same  latrines  serve  for  all  the  sick  of  a  ward, 
I  wished  to  see  if  fumigations  of  chlorine  had 
the  power  of  destroying  these  contagious  ex- 
halations. I  therefore  caused  fumigations  to 
be  used  twice  daily  in  the  latrines,  and  in  a 
few  days  I  was  able  to  destroy  that  terrible 
scourge,  which  already  had  made  some  vic- 
tims.**   See  Disinfection  ;  Fkvkb,  Ttfhoid, 


E. 


—  Thi*  U  the 
larra  ot  the  Tunta  Ethinotoeaa.  It  ii  >d 
«itremelr  common  paruite  of  the  humui 
body,  111(1  h*j  been  found  in  ths  Icidaoj), 
loiigi,  liver,  bnuD,  heart,  ipleen,  ovuiei, 
breuta,  tiiins  ot  the  throat,  and  th*  bonei. 
It  i>  cipecially  prevalent  iu  loetand,  aboat 
a  liitli  of  the  whole  population  being  af- 
fected. It  inilucei  a  long  and  painful  iUaeu, 
ii  irremediable,  and  ia  frequeBtly  termiuated 
by  death. 

The  Uver  i>  one  of  the  moat  treqnent  aeaU  of 
the  di»aH,  and  may  have  either  one  or  more 


yelloir.    Tbe  oapmle  ii  vary  adherent  to 
■orrouading  tiiBae.    Within  it  ia  to  be  fouci 

"1.  AgaUtinoua,  tranilaceutignybUti 
or  bladdera,  coDipoaod  of  numeroui  coawD 
hyaline  layeia,  giving  a  Luninated  appear* 
to  a  aeetion.  It  ii  Gnelf  gnmulatej  in  at 
parta  (degeneration!),  and  highly  elaatia. 

"2.  A  very  thin  and  delicate  membtanj 
•pread  over  Uie  interior  of  tliii  eloatic  byiJi 
btadder,  ai  the  ionennoit  layer  of  the  hyilit 
'  tumour.'  Thii  membrane  i«  the  mother  ■ 
of  the  echinoooocna  embryo  (Huiley),  u 
eorreipond*  with  the  genmnol  membnoe 
Profeoior  Goodair.  It  ia  atudded  with  ins 
merable  tranipareat  celli,  varying  aieitnn 


ofmeararementFromTTT^gg  t^i^  otaa  inch. 
It  ii  the  leat  of  development  of  innumerable 
echinococci,  and  to  thii  membrane,  in  a  fretb 
hfdatid  tumour,  they  are  fonnd  connected  bj . 
nembrane,  either  ■iDgly.  or  more  com 


tracted  or  elongated, 
being  from  ^'t  to  jg  of 
a  line  iu  the  former, 
from  Vff  to  A  o(  a  line 
.    in  the  latter  caas. 

Fig.    2C    repreaanti 
two  echinococci ,  the  one 
with     the    head    re- 
Fig.  !T.  tracted  vithintheTeai' 

de,  tbe  other  with  tbe  bead  extruded. 


Etg.  27  and  fig.  28  ahow.  A,  bd  ecbinocw 
riewed  tronavenely.  i,  (,  are  auctorial  di 
the  booklet)  may  be  lean  encircling  a  m 

ibows  the  drclet  ot 
hookleta,  thirty- 
in  namber, 
leventeen  long  and 
■eventeen  abort.    C 

ai  aeparate  hookleta. 
b  ia  the  bate,  e 
the  central  eitrem- 
ity,  t  tbe  booklets 
viewed  upon  their 
eoncBva  or  inferior 
border.  The  dotted 
line  connecting  /,  g, 
i,  repreaents  the 
outer  lurface  of  the 
neck,  and  runa 
through  the  fiied 
point  of  the  three 
hooka,  wliieh  move 
upon  the  central  fixed  proceu  aa  on  a 

ike  FlSABtTES,  TXSIA,  ko. 


rig.  18. 
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f^  The  following,  according  to  Letheby, 
iliovi  the  com  position  of  this  fiah :~ 

jntiofeMOS  matter.       ...         001 

r»t 13  8  1 

Mine  Bitter 1-3  j 

triMT 75-0 

100  0 

Fij«D*i  analyns  givei  a  oonuderably  larger 
quantity  of  fat. 

C^ptiiitMi  ^  £e2«  rffprt  tred  a/  fum-ed»N«  Portions 
(Patbs). 


KItrofe&ou  matter 

Fftttj  matter 

NinenI  matter  .  .  .  . 
NnD-nitn^enous  matter  and  loss  . 
W»ier 


1800 

23a« 

0  77 

0-30 

62-07 

100  00 


It  hai  been  considered  that  taking  eela  as  a 
ngiilir  artiele  of  diet  has  a  tendency  to  pro- 
duce scrofula ;  this  belief  derives  some  slight 
Mpport  from  the  fact  that  this  is  the  prevail- 
ing diMiie  of  the  Maori,  who  eat  the  eel  im- 
Bodnikly. 

Iggi— The  egg  of  the  common  domestic 
fowl  if  very  nutritious  and  easy  of  digestion. 
It  nKemrily  contains  all  that  is  required  for 
the  eoDstraction  of  the  body,  as  the  young 
fowl  ii  developed  from  it,  but  the  shell  should 
be  tiken  mto  account  as  well  as  the  contents. 
Hard-boiled  eggs  are  more  difficult  of  digestion 
than  lightly -boiled  ones,  and  have  a  consti- 
lating  action  on  the  bowels. 

The  larger  end  of  a  new-laid  egg  feels  cold 
when  placed  against  the  tongue ;  it  is  semi- 
tnnvparent  when  placed  between  the  eye  and 
a  itroog  light.  New-laid  eggs  are  moi*e  trans- 
parent in  the  centre,  old  ones  at  the  top; 

Good  eggs  sink  in  a  solution  composed  of 
1  OL  (rf  lalt  in  10  os.  of  water ;  indifferent, 
float ;  and  bad  ones  will  swim  even  in  pure 
water. 

There  are  several  methods  for  preserving 

^p:  one  ii  to  pack  them  with  the  small  eud 

downwards  in  clean  dry  salt  in  barrels  or  tubs, 

and  to  keep  them  in  a  cool  and  dry  situation  ; 

or  they  may  be  placed  in  vessels  containing 

milk  of  lime  or  strong  brine.     If  they  be 

corered  with  a  solution  of  bees-wax  in  warm 

olire  oil— one-third  bees-wax,  two-thirds  of 

olire  oil— they  will  keep,  spealdng  generally, 

for  two  years. — (Chemical  News,  August  1865). 

All  these  different  processes  act  by  the  exclu- 

iiofi  of  the  air. 

Several  interesting  researches  on  the  decom- 
position of  eggs  have  been  instituted  by  the 
late  Dr.  Grace  Calvert  and  Mr.  William 
Iliompson,  F.C.S.  According  to  their  ex- 
periments, it  appears  that  eggs  can  only  be 
deeompoted  by  one,  two,  or  all  of  three  dif- 
Unut  agenciei.    The  first  is  th^  putrid  cell. 


This  is  generated  from  the  yolk,  and  takes 
place  no  matter  how  well  the  shell  is  pro- 
tected; in  fact,  it  is  an  action  from  within. 
The  granules  or  cells  of  the  yolk  assume  a 
morbid  vitality,  the  yolk  and  white  become 
mixed,  and  putrefaction  takes  place.  The 
growth  of  the  putrid  cell  is  retarded  by  carbo- 
nic dioxide  and  coal  gas,  facilitated  by  oxygen. 

The  second  is  due  to  vibrios.  *'  This  decom- 
position is  from  a  worm,  which  always  appears 
quite  straight,  sometimes  swimming  about, 
and  sometimes  moving  to  and  fro."  They  in 
all  cases  penetrate  the  shell  from  without. 
Eggs  remaining  dry  are  never  attacked  by 
this  agent ;  but  if  the  outside  of  the  shell  be- 
comes wet  or  moist,  the  vibrios,  always  present 
in  the  atmosphere,  fall  on  it,  develop  in  the 
moisture,  and  penetrate  the  shell  The  vibrios 
consume  oxygen,  evolving  carbonic  acid.  They 
cannot  live  nor  develop  in  an  atmosphere  of 
coal  gas  or  one  of  carbonic  acid. 

The  third  decomposing  agent  is  a  fungus — 
the  PeniciUium  glattcum.  This  fungus  attacks 
a  certain  percentage  of  eggs,  whether  the 
shells  be  dry  or  moist.  The  whole  egg  may 
be  full  of  filaments,  and  of  the  consistence  of 
cheese.  **  In  some  cases  of  decomposition  by 
this  means  we  have  found  the  egg  to  appear 
as  if  it  had  been  completely  coagulated  by 
oooking ;  the  white  appeared  to  be  quite  as 
solid,  but  more  transparent.*'  The  growth  of 
the  fungus  is  entirely  prevented  in  an  atmos- 
phere of  carbonic  dioxide.  The  fungus  grows 
rapidly  in  oxygen,  forming  carbonic  dioxide ; 
it  also  appears  to  liberate  nitrogen  from  the 
albumen.  —  (William  Thompson,  F.C.S., 
Chemical  News,  voL  xxx.  No.  775,  p.  159.) 

Composition  of  the  entire  Contents  of  the  Egg, 

Nitrogenous  matter .               .  ll-O 

Fatty  matter 10  6 

Saline  matter 16 

Water 740 

1000 
ComposUion  of  the  White  of  Egg, 

Nitrogenous  matter  .  20*4 

Fatty  matter 

Saline  matter Id 

Water 780 

100  0 

Composition  of  the  Yolk. 

Nitropenons  matter  ....  16*0 

Fatty  matter 30  7 

Saline  matter 1  3 

Water 62  0 

100  0 

Beckoning  the  weight  of  an  egg  at  2  oz., 
and  that  one-tenth  of  this  consists  of  shell, 
the  contents  will  furnish  the  following 
amounts  of  dry  constituents,  the  percentage 
composition  given  above  being  taken  as  a 
basis  of  calculation :— 


V/OtCiMUnUBfiniEmi- 


mtngtm 
Btlintmi 


Ths  qualltj  oF  the  egg  vill  vary  with  the 
food  which  the  fowl  ma;  be  fed  upon.  Prout 
gives  ths  foUowiog  M  being  the  compoutian 
of  the  ahsll  of  a  h«a'i  egg : — 


Oklcic  pbuphtta        ....        1-0 
Calcic  ailnWc         .        .        .       .      OI'D 

Klder  (Satnbuciu  niger] — A  iuge  ihnib  or 
mull  tree,  belonging  to  the  natural  order 
Caprifoliacea,  A  Dative  of  the  Korth  of 
Alia  and  of  Europe.  Ths  tlowen  yield  on 
distillation  a  volatile  oil.  The  leaves  and  the 
inner  barit  are  purgetiva  and  emetic,  and 
have  bean  uaed  in  the  treatment  of  dropiies. 
So,  The  juice  from  the  fresh  berries  is 
fernientad  and  made  into  elder  wine,  which 
often  figures  largelr  as  an  adulterant  of  port 
wine.     Sa  WlHB. 

Umbalmlnc— Tbii  term  is  employed  to 
denote  a  nistbod  which  has  for  its  object 
tbe  preasrvation  of  the  dead  from  decompoai- 
tioB.  The  operation  dates  from  a  very  high 
antiquity,  for  it  was  praotised  by  the  ancient 
Egyptians,  who  beliered  that  their  aouls 
after  many  tiiousand  yeara  would  reinhabi' 
thrar  bodies  it  pieearred  entire.  Some  of  thes 
enbalmed  Egyptian  bodies,  called  mummiei 
altbougfa  buried  3000  years  ago,  are  still  per- 
fect. 

The  Egyptian  method  of  embalming  was  in 
essence  a  pnwess  of  eviscerating.  They  drew 
the  brain  through  the  nostrils  with  crooked 
inatrumanta,  and  extracted  tbe  other  viscera 
throogh  a  amall  opening  in  the  aide  made 
with  an  Ethiopian  stone.  They  then  em- 
ployed aromatic  preserrativea  and  common 
■alt,  together  with  bitamen  and  oil  of  cedar  : 
and  in  a  few  of  the  more  eipenaive  processes, 
the  face  woi  gilded. 

The  Ethiopa  dried  the  bodies  of  their 
dead,  psinted  them  to  represent  life,  ani.l 
enshrined  them  in  columns  of  transpareni 
solid  substance,  so  that  they  could  be  seen  bv 

Tbe  Peruvians  preserve  their  dead  princi- 
pally by  desiccation. 

Levis  da  Bil*.  in  1750,  embalmed  withooi 
evisoeration.  Chtuderus,  in  1769,  imnierte<l 
the  whole  body  in  a  preaervative  solulioii. 
In  the  some  century,  a  cerecloth  coated  wit  li 
wax,  oil,  and  aromatic  prtservatiies  cani< 
into  operation,  and  waa  Died  amons  others  b\ 
Benjamin  Ooooh,  who  haa  minutely  describi  i 
the  operation.  Hunter  greatly  improved  tin 
art  by  iDJections  into  the  veins,   and   iv.\ 


I)  END 

liodiea  are  at  the  present  time  in  th 
of  the  Royal  College  of  Surgeons 
cellent  state  of  preservation.  One 
,]»hn  Hunter  preserved  by  injec 
liUomted  spirits  of  wine.  Doctor  ' 
i.f  Naples  osed  aa  on  injection 
:Lfsenic,  coloured  with  minium  or 
m  20  pints  of  water  or  spirit.  I 
:,lio  first  used  a  solution  of  arseni 
1*46,  the  use  of  arsenic  tor  .obviou 
was  forbidden  to  be  used  for  tbe  [ 
^inbabning  the  dead  in  France. 

A  commission,  in  1H47,  of  the  Ac 
Medecine  examined  the  processea  of 
i,nd  Dr.  Sooquet.  M.  Giunsl's  Li 
ijiilution  of  sulphate  and  chloride  of 
ill  water.      On    patting    it    into 

arsenic.  Be  was  therefore  oblig* 
ibe  arsenic.  Sonquet's  liquid  was 
■,f  chloride  of  «inc  without  arsei 
liodies  were  embnlmeil  in  the  pceae 
commission —one  by  Souquet,  the 
{.hinnal— and  boriod.  They  wen 
humed  at  the  end  of  a  year  and  t» 
liaunol'i  pTooeaa  bod  failed,  Sou<] 
rfoi  completely  preserved,  and  on  < 
the  air  it  dried  without  putrefactii 
came  aa  hard  as  wood  oi  stone. 

These  two  processes  were  mnc 
froncB.    In  the  two  years  1649  and 
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67  by  the  Souquet,  i 
inethoda. 

Uodem  embalmment  has  been 
England  scientifically  by  Dr.  W.  ] 
jion.HHedical  Times  and  Gazett 
16, 1875.) 

He  uses  thiflB  solutions— (1)  f 
lolution  of  chloride  of  zinc  ;  (3)  Z 
(3)  A  Bsturnted  aolution  of  silicstf 

No.  1  is  injected  slowly  and  ca 
either  the  tracheol  or  femoral  ar 
takes  about  two  hours,  and  is  repe 

artery  is  not  tied,  but  plugged  np 
afeffouncesof  silicnteof  soda.  T 
is  emptied  of  air  by  a  fine  punctu 
styptic  colloid  thrown  in. 

The  brain  is  reached  through  tl 
the  cranial  cavity  treated  with  atj 
I  The  Do>B  is  stuffed  with  0( 


a,  the  I 


a  up. 


If  a 


-A  disease  is  aaid  %• 
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vho  it  ariiea  from  loine  more  or  leu  oon- 
tiBioai  load  caiue.  It  is  a  word  which  is 
ofkesvicd  loosely,  in  the  place  of  epidemic, 

faargy,  Amoimt  of,  iiroduoed  by 

food,  or  the  actual  force  evolved  by  com- 
mits oxidation  of  any  food-stuff,  measured 
bjmesiii  of  the  calorimeter.  The  possible 
iBOUt  of  thermotic  power  which  can  be 
BUiifeited  in  the  body  will  depend  on  two 
eosditions— (1)  the  actual  amount  of  potential 
cserQr  in  tbe  food,  expressed  either  in  units 
e(  hest  or  of  motion ;  and  (2)  the  extent  to 
vidch  the  processes  in  the  body  can  liberate 
aid  tpply  this  energy.  Helmholtz  has  calcu- 
lated that  the  animal  system  is  capable  of 
toning  one-fifth  of  the  actual  energy  de- 
veloped bj  the  oxidation  of  the  food  to  ac- 
amnt  u  external  work. 

It  ihould  be  remembered  that  the  mere 
cxpicsnon  of  potential  energy  does  not  fix 
dittttic  value,  it  only  gives  a  certain  broad 
iidiatioD  of  the  value  of  the  substance. 

Tbe  following  table  is  based  on  Frankland^s 
cxperimeDtsl  results. 


los.  wiaaqiul 

1  Onmm* 

Fixit-Tinu  uf 

KiwiffctaUDe^ 

Parent. 

of 
Wktar. 

wlllaqiuU 
KtlogrMn- 
metreaof 

Itofttj,  or.  In 

oUwr  wurda. 

wotild  imlw  th« 

EamttJ. 

If  amiwr  of  Toot 

70-5 

1  MMt  high. 

BeeCkan.       . 

604 

65 

TMlku  .        . 

709 

496 

45-3 

HiB.  kfto.  boiled 

64-4 

711 

64^ 

lNid<nunb 

44 

010 

83 

llw.      . 

•  •• 

len 

148  6 

Gnoadriee 

•  •• 

1591 

145-3 

OUmI     . 

•  ■• 

1666 

152 

FeaMl    . 

•  •• 

1698 

1461 

•  WMV^B 

78 

422 

88-5 

Cmou 

86 

220 

20 

CUtaft    .       . 

88-5 

178 

16  2 

^^mmt 

>  •  • 

8 '77 

280  0 

lBt.»Wteof     . 

•63 

244 

22-3 

In-jolk   .        . 

47  K) 

1400 

127 

Cbckhire  cheese 

24 

1846 

168-5 

AfTovnoc  . 

« •  • 

1557 

1518 

Milk  .      .        . 

87 

266 

24-3 

Sqpr.hunp 

•  •  • 

1418 

129  6 

Ak,  BsM'f . 

88  4 

828 

30 

Porter,  Goinness's 

88-4 

456 

41-5 

&f  Food,  Foot-Tons. 
btirio  Fever— iSte  Fever,  Typhoid. 

litoaoa— Entozoa  are  parasites  affecting 
tki  internal  parts  of  man  and  animals.  A  full 
lilt  of  those  which  have  been  found  in  the 
luuDSB  frame  is  given  in  article  Parasites. 

The  following  are  supposed  to  be  introduced 
thnmgfa  drinking-water : — 

Bodurioeephaltu  kUus  {Tcenia  fata), 

IHstoma  hepaticum  {Fatciola  hepatica), 

Atcaria  Inmbricoidei, 

IkAniut  duodcnalit   [Strongylut   duode- 


Anchylottomum  seu  Sclerottoma  duodenaU. 
Filaria  sanguinis  hominii, 
FUaria  dracunculus  (Quinea  worm). 
BUhania  hccmatobia» 

Xntry,  Powers  of— The  general  powers 
of  entry  of  the  local  authority  are  very  clearly 
laid  down  in  the  Public  Health  Act. 

**  The  local  authority,  or  their  officer,  shall 
be  admitted  into  any  premises  for  the  purpose 
of  examining  as  to  the  existence  of  a  nuisance 
thereon,  or  of  enforcing  the  provisions  of  any 
Act  in  force  within  the  district  requiring  fire- 
places and  furnaces  to  consume  their  own 
smoke,  at  any  time  between  the  hours  of  nine 
in  the  forenoon  and  six  in  the  afternoon,  or 
in  the  case  of  a  nuisance  arising  in  respect  of 
any  business,  then  at  any  hour  when  such 
business  is  in  progress  or  is  usually  carried  on. 

'*  Where  under  the  Public  Health  Act  a 
nuisance  has  been  ascertained  to  exist,  or  an 
order  of  abatement  or  prohibition  has  been 
made,  the  local  authority  or  their  officer  shall 
be  admitted  from  time  to  time  into  the  pre- 
mises between  the  hours  aforesaid,  until  the 
nuisance  is  abated,  or  the  works  ordered  to  be 
done  are  completed,  as  the  case  may  be. 

"  Where  an  order  of  abatement  or  prohibi- 
tion has  not  been  complied  with,  or  has  been 
infringed,  the  local  authority,  or  their  officer, 
shall  be  admitted  from  time  to  time  at  all 
reasonable  hours,  or  at  all  hours  during  which 
business  is  in  progress  or  is  usually  carried 
on,  into  the  premiies  where  the  nuisance 
exists,  in  order  to  abate  or  remove  the  same. 

**  If  admission  to  premises  for  any  of  the 
purposes  of  this  section  is  refused,  any  justice 
on  complaint  thereof  on  oath  by  any  officer  of 
the  local  authority  (made  after  reasonable  no- 
tice in  writing  of  the  intention  to  make  the 
same  has  been  given  to  the  person  having 
custody  of  the  premiies),  may,  by  order  under 
his  hand,  require  the  person  having  custody 
of  the  premises  to  admit  the  local  authority, 
or  their  officer,  into  the  premises  during  the 
hours  aforesaid ;  and  if  no  person  having  cus- 
tody of  the  premises  can  be  found,  the  justice 
shall,  on  oath  made  before  him  of  that  fact, 
by  order  under  his  hand,  authorise  the  local 
authority  or  their  officer  to  enter  such  pre- 
mises during  the  hours  aforesaid. 

**  Any  order  made  by  a  justice  for  admission 
of  the  local  authority  or  their  officer  on  pre- 
mises shall  continue  in  force  until  the  nui- 
sance has  been  abated,  or  the  work  for  which 
the  entry  was  necessary  has  been  done." — 
(P.  H.,  s.  102.) 

Any  person  refusing  to  obey  a  justice's 
order  for  admission  of  the  local  authority  or 
their  officers  is  liable  to  a  penalty  not  exceed- 
ing £5. -{P.  H.,  ■.  lOa) 
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Foui  F. 

Orckr  of  Justice  for  Adiuistion  o/Offioer  of  Local 

Authority. 

WnEKBAi  [deKribe  the  local  authority]  hare  hj 
their  officer  [naming  him]  ma<le  application  to  me 
A.  B.f  one  of  Her  Mnje^tfu  JusticeB  of  the  peace 
baviog  jarisdiction  in  and  for  {daeribt  the  jrface], 
and  the  said  officer  haa  made  oath  to  me  that  demand 
hai  been  made  purbaant  to  the  proriiions  of  the 
Public  Health  Act.  1875,  for  admission  to  [detcribe 
situation  of  premises  so  as  to  identify  them],  tor  the 
jmrpofte  of  [describe  the  purpose,  as  the  case  may  be], 
and  that  such  demand  has  been  refused. 

Now,  therefore,  I  the  said  A.  B.,  do  herebj  require 
jon  [name  the  person  having  custody  of  the  premises]^ 
to  admit  the  baid  [name  the  local  authority],  [or  the 
officer  of  the  said  local  authority],  to  the  said  pre- 
mises, for  the  i>urpose  aforesaid. 

Dated  this  day  of  18    . 

A.  B. 

Power  of  entry  at  reasonahh  times  is  given 
to  the  medical  officer  of  health  and  inspector 
of  nnisances  to  ins]>oct  food,  &o.  Penalty  for 
obstruction,  £5  and  under.     See  Food,  In- 

8PECT10N  OF. 

Zphestia  Xleiella,  or  Chocolate 
BCoth — The  larva  of  this  moth  feeds  on 
cocoa,  and  causes  great  ravages  in  flour  and 
in  biscuits.  It  has  hai>pened  several  times, 
that  when  cocoa  and  biscuits  Iiave  been  stored 
in  the  same  place,  much  damage  has  been 
done  by  this  insect.  The  female  moths  fly 
by  night  in  swai-ms,  and  lay  their  eggs  on  the 
biscuits  or  in  the  casks.  On  being  hatched, 
the  larvse,  which  are  never  more  than  half  an 
Inch  long,  find  their  way  through  the  cracks 
of  the  puncheons  and  consume  the  biscuit, 
a  largo  quantity  of  which  is  also  damaged 
by  their  webs. 

Mr.  Huxley,  who  examined  the  ravages  of 
the  moth  at  Gibraltar,  made  the  following 
suggestions  :— 

L  Have  no  cocoa  stored  in  any  place  in 
which  biscuits  are  manufiictured. 

2.  Lead  up  all  biscuit-puncheons  as  soon 
as  they  are  full  of  the  freshly-baked  biscuit. 

3.  Coat  puncheons  with  tar  after  they  are 
leaded  up,  or  at  least  work  lime-wash  well 
into  the  joints  and  crevices. 

4.  Line  the  bread-rooms  of  ships  with  tin, 
10  that  if  theephestia  has  got  into  a  puncheon, 
it  may  not  infest  the  rest  of  the  ship. 

6.  If  other  moans  fail,  exiwse  the  wood- 
work of  puncheons  to  a  heat  of  200°  F.  for 
two  hours.  Or  they  might  be  destroyed  by 
driving  into  the  puncheon  a  stream  of  carbonic 
oxide,  and  afterwards  exposing  it  well  to 
the  air.  Weevils  in  biscuit  have  frequently 
been  exterminated  by  this  method,  and  there 
appears  to  be  no  reason  why  this  treatment 
should  not  be  equally  eflicacious  for  getting 
lid  of  the  lar>-»  of  the  Ephcstia  elctella. 


gpidinlo— An  epidemic  is  a  disease   %||^ 
prevails  exceptionably— that  is,  is  absent  f^ 
a  longer  or  shorter  period  of  time,  and  then 
prevails    extensively,   and   attacks   a   ^i^^i 
number  of  people ;  e.^.,  measles,  scarlet  fever 
hooping-cough,   influenza,  are    our   commoo 
eindemics.  Some  epidemics,  such  as  influeoxa, 
arise  suddenly,  and  disappear  as  soon.    Mlieo 
diphtheria  was  epidemic,  it  also  followed  the 
same  rapid  course.   (Su  Diphtheria.)  Others 
arise  slowly   and    insidiously,    commenciiig 
by  isolated  cases,  increasing  little  by  httle* 
then  enormously,  until  finally  a  maxioiiun  ii* 
reache<i  and  the  disease  declines;  f.^.,  tk&^ 
I'lugue  followed  this  course. 

The  real  cause  of   all  true  epidemics  i-^ 
contagion,   and  contagion  is  propagated 
each    instance,    we   believe,    by   extremel; 
minute  particles  of  living  matter,  of  bioplaim^***^ 
capable  of  growth,  individual  life,  and  exces 
give  multiplication,  when  circumstances  are- 
favoTirable.    Just  as  in  some  years  there  is  an 
extraordinary  cloud  of  insects,  or  an  immense 
increase  of  some  one  kind  of  fish,  bird,  or 
wild  animal ;  so  at  particular  times,  from  the 
absence  of  some  destroying  cause,  a  particular 
epidemic  will  attain  fatal  i)roportions.    Like 
all  living  entities,  each  germ^s  straggling  for 
existence,  and  in  the  absence  of  certain  de- 
structive agencies,  will  increase  indefinitely. 
Probably  one  of  the  controlling  checks    is 
deficiency  of  food.    An  epidemic  makes  its 
apiiearance,  it  attacks  all  those  susceptible  of 
it,  reaches  its  height,  the  soil  is  exhausted, 
the  germs  wither  and  die  for  want  of  nutri- 
ment.   The  laws  and  nature  even  of  other  de- 
structive agencies  are  extremely  obscure.    AVe 
know  a  few  of  them— that  heat  and  dryness  of 
the  atmosphere,  if  not  destructive,  are  at  least 
unfavourable  to  smallpox ;  dilution  with  air 
to  typhus;  and  probably  disinfectants  and 
strong  chemical  agents  to  alL 

Epidemics  may  be  divided  into  two  kinds — 
indigenous  and  exotic  or  imported.  The  in- 
digenous epidemics  are  such  as  scarlet  fever, 
measles,  typhoid.  The  exotic  are  such  as 
Asiatic  cholera,  plague,  &c. 

There  is  no  year  without  an  epidemic  of 
some  kind  or  other,  and  they  are  found  to 
obey  the  following  laws  : — 

1.  Indigenous  epidemics,  the  seeds  of  which 
may  be  said  to  exist  constantly,  are  always 
more  or  less  active,  but  they  from  time  to 
time  become  endemic,  attain  a  maxinuun,  and 
then  decline — e.pr.,  scarlatina,  measles,  kc 

2.  Exotic  epidemics  are  almost  or  entirely 
absent  from  us  for  long  periods  of  time ;  they 
are  not  indigenous,  but  when  they  appear  they 
then  obey  the  first  law. 

3.  Each  epidemic,  even  of  the  same  disease, 
has  its  own  peculiar  feature :  one  is  mild, 
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inoilicr  ii  fatal;  a  certain  complication  is 
noted  in  one,  a  peculiar  coloor  of  an  eruption 
Jo  another ;  in  a  third  the  seqnelie,  or  after- 

(fltett,  are  different  from  what  bad  been  ob- 

iiiT«d  before. 

4.  The  caoae  of  each  epidemic  is  contagion 
or  infection,  either  travelling  through  the  air 
or  hj  Actual  contact. 

5.  Tvo  or  more  diitinct  epidemics  may  pre- 
nil  tt  the  same  time  ;  no  epidemic  is  Imown 
leseutralite  another. 

6.  Proriding  freih  importationn  of  living  and 
nictptible  people  were  continually  brought 
vithin  the  area  of  infection,  there  is  no  known 
limit  to  the  number  who  would  be  affected  by 
u  tpidemic ;  in  other  words,  the  contagion 
ii  hj  fresh  cases  indefinitely  multiplied,  and 
therefore  cannot  be  exhausted. 

The  following  tpccial  regulations  with  re- 
prd  to  epidemic  diseases  are  now  in  force : — 

Prertntion  of  Epidemic  Disetues, 

"Whenever  any  part  of  England  appears  to 
be  thzeatened  with  or  is  affected  by  any  f or- 
mkUUe  epidemic,  endemic,  or  infectious  dis- 
••M,  the  Local  Government  Board  may  make 
and  from  time  to  time  alter  and  revoke  regula- 
tiou  for  all  or  any  of  the  following  purposes ; 
(n»melj,) 
(L)  Fur  the  speedy  interment  of  the  dead ; 

and 
(2.)  For  house-to-house  visitation  ;  and 
(3.)  For  the  provision  of  medical  aid  and 
accommodation,  for  the  promotion  of 
cleansing,  ventilation,  and  disinfec- 
tion,  and  for  guarding  against  the 
spread  of  disease ; 
sod  mtj  by  order  decLure  all  or  any  of  the  re- 
folatiMM  so  made  to  be  in  force  within  the 
vhole  or  any  part  or  parts  of  the  district  of 
say  local  authority,  and  to  apply  to  any  vessels 
ai  well  MS  arms  or  parts  of  the  sea  within  the 
jorisdiction  of  the  Lord  High  Admiral  of  the 
United  Kingilom,  or  the  Commissioners  for 
exeeating  the  office  of  the  Lord  High  Ad- 
miral for  the  time  being,  for  the  period  in 
such  order  mentioned,  and  may  by  any  sub- 
Kqaent  order  abridge  or  extend  such  period." 
-(P.  H..  s.  134.) 

All  such  regulations,  &c.,  made  by  the  Local 

Government  Board  are  to  be  published  in  the 

'*  London  Gazette,*'  and  such  publication  is 

to  be  held  as  condusive  evidence.— (P.  H.,  s. 

133.) 

**  The  local  authority  of  any  district  within 
which  or  part  of  which  regulations  so  issued 
by  the  Local  Government  Board  are  declared 
to  be  in  force,  shall  superintend  and  see  to 
the  execution  thereof,  and  shall  api>oint  and 
pay  such  medical  or  other  officers  or  persons, 
and  do  and  provide  all  such  acts,  matters,  and 


things  as  may  be  necessary  for  mitigating  any 
such  disease,  or  for  superintending  or  aiding 
in  the  execution  of  such  regulations,  or  for 
executing  the  same,  as  the  case  may  require. 
Moreover,  the  local  authority  may  from  time 
to  time  direct  any  prosecution  or  legal  pro- 
ceedings for  or  in  respect  of  the  wilful  viola- 
tion or  neglect  of  any  such  regulation." — 
(P.  H.,B.  136.) 

**The  local  authority  and  their  officers  shall 
have  power  of  entry  on  any  premises  or  vessel 
for  the  purpose  of  executing  or  superintending 
the  execution  of  any  regulations  so  issued  by 
the  Local  Government  Board  as  aforesaid." — 
(P.  H.,  s.  137.) 

"  Whenever,  in  compliance  with  any  regula- 
tion so  issued  by  the  Local  Government  Board 
as  aforesaid,  any  poor-law  medical  officer  per- 
forms any  medical  service  on  board  any  vessel, 
he  shall  be  entitled  to  charge  extra  for  such 
service,  at  the  general  rate  of  his  allowance 
for  services  for  the  union  or  place  for  which 
he  is  appointed;  and  such  charges  shall  be 
payable  by  the  captain  of  such  vessel  on  be- 
half of  the  owners  thereof,  together  with  any 
reasonable  expenses  for  the  treatment  of  the 
sick. 

**  Where  such  services  are  rendered  by  any 
medical  practitioner  who  is  not  a  poor-law 
medical  officer,  he  shall  be  entitled  to  charges 
for  any  service  rendered  on  board,  with  extra 
remuneration  on  account  of  distance,  at  the 
same  rate  as  those  which  he  is  in  the  habit  of 
receiving  from  private  patients  of  the  class  of 
those  attended  and  treated  on  shipboard,  to 
be  paid  as  aforesaid.  In  case  of  dispute  in 
respect  of  such  charges,  such  dispute  may, 
where  the  charges  do  not  exceed  twenty 
pounds,  be  determined  by  a  court  of  sunmiary 
jurisdiction ;  and  such  court  shall  determine 
summarily  the  amount  which  is  reasonable, 
according  to  the  accustomed  rate  of  charge 
within  the  place  where  the  dispute  arises  for 
attendance  on  patients  of  the  like  class  aa 
those  in  respect  of  whom  the  charge  is  made.** 
-(P.  H.,  s.  138.) 

*'  The  Local  Government  Board  may,  if  they 
think  fit,  by  order  authorise  or  require  any 
two  or  more  local  authorities  to  act  together 
for  the  purposes  of  the  provisions  of  this  Act 
relating  to  prevention  of  epidemic  diseases, 
and  may  prescribe  the  mode  of  such  joint 
action  and  of  defraying  the  costs  thereof." — 
(P.  a,  s.  139.) 

**  Any  person  who — 

(1.)  Wilfully  violates  any  regulation  so 
issued  by  the  Local  Government 
Board  as  aforesaid ;  or, 

(2.)  Wilfully  obstructs  any  person  acting 
under  the  authority  or  in  the  execu- 
tion of  any  such  regulation. 
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■hall  be  liable  to  a  penalty  not  exceeding 
fipepounds,*"—  (P.  H.,  ■.  140.)  See  IxrEcnous 
Diseases;  Fever,  Scarlet,  Ttfhoid,  Tt- 
PHCS;  Plague;  Smallpox,  kc. 

Zpisootios— Epizootics  are  diseases  wbicb 
prevail  among  animals  in  a  similar  manner  to 
epidemics  among  the  human  race.  In  a  public- 
health  point  of  view,  independently  of  whether 
they  are  communicable  to  man  or  not,  they 
are  intimately  connc^^d  with  sanitation. 

The  different  species  of  domestic  animals 
have  nearly  always  presented,  in  certain  local- 
ities, at  different  epochs,  special  epizootics. 
Cattle,  sheep,  pigs,  horses,  dogs  and  cats, 
tame  or  wild  birds,  fish,  silkworms,  and  bees 
have  furnished  instances  of  unaccustomed  and 
sudden  mortality  due  to  similar  affections. 
For  example,  the  rinderpest  or  cattle  plague ; 
the  typhus  charbonneux,  which  attacks  cattle, 
horses,  cats,  and  birds ;  the  smallpox  of  sheep ; 
the  charbon  of  pigs ;  the  diphtheritic  malady 
affecting  oxen,  sheep,  goats,  and  pigs ;  catarrhal 
affections,  glanders,  and  farcy;  the  pleuro- 
pneumonia of  ruminants;  the  blood  disease 
and  rot  of  sheep, — diseases,  the  causes, 
nature,  or  treatment  of  which  are  far  from 
being  equally  known. 

Our  insular  position  protected  us  from 
many  of  these  plagues,  until  the  principles  of 
free  trade  and  the  increase  of  population 
caused  a  great  importation  of  cattle.  Until 
then,  daveUe,  the  smallpox  of  sheep,  was 
unknown,  nor  had  the  rinderpest  or  cattle 
plague  prevailed  in  so  terrible  a  manner. 
Even  now  we  are  more  fortunate  than  are, 
generally  speaking,  our  Continental  neigh- 
bours. Of  all  the  European  states,  Russia 
suffers  most  from  epizootics.  Year  after  year 
plagues  sweep  over  the  country  from  their 
home  in  the  steppes  of  the  south-east.  The 
average  annual  loss  of  homed  cattle  from 
epizootic  disease  in  Russia  is  400,000,  equal 
to  a  sum  of  12,000,000  roubles.  See  Small- 
pox, Glanders,  kc. 

SSrgot— Ergot  is  the  sclerotium  of  Clavi- 
ceps  purpurea,  produced  within  the  palese  of 
the  common  rye. 

In  the  ergotised  grain  the  seed  coat  and 
gluten  cells  are  replaced  by  a  layer  of  dark 
cells,  the  large  cells  of  the  albumen  by  the 
small  cells  of  the  ergot,  and  the  starch  grains 
of  the  albumen  cells  by  drops  of  oil. 

Ergot  occurs  in  grains  from  J  to  i  an  inch 
in  length,  triangular  in  form,  furrowed  at 
the  sides,  of  a  purple  or  brown  colour,  and 
covered  more  or  less  with  a  bloom  ;  the  frac- 
ture is  short,  exhibiting  a  white  or  pinkish 
interior,  and  the  odour  is  very  peculiar. 

Various  views  of  the  nature  of  ergot  have 
been  entertained.    Some  have  considered  it 


a  d^eneration  of  the  true  ceUi  of  the  rye ; 
others,  that  it  is  a  fungus  growing  in  pbee 
of  the  ovary.  Its  fungoid  character  ii  now 
generally  admitted. 

The  ergot  of  rye  is  fed  on  by  a  little  acuns, 
in  size  about  one-fourth  of  the  cheese-mite. 
This  animal  destroys  the  interior  of  the  ergot* 
leaves  the  grain  as  a  mere  shell,  and  prodnoe0 
much  powdery  excrementitious  matter.  In 
four  months  71  oz.  of  this  fiecal  matter  of 
the  acari  were  formed  in  7  lbs.  of  ergot.  It 
is  advisable  always  to  use  fresh  ergot. 

Ergot  contains  a  fixed  viKid  oil  (sp.  gr. 
0*924),  of  an  acrid  taste  and  an  aromatic 
flavour.  This  oil  consists  chiefly  of  palmitic 
acid,  oleic  acid,  and  glycerine.  Associated 
with  the  oil  is  an  alkaloid,  to  which  the  name 
of  ecboline  has  been  given.  The  grain  also 
contains  a  reddish-brown,  bitter  substance, 
called  ergotine.  The  activity  of  the  drug  if 
mainly  dependent  upon  ecboline.  The  oil  ii 
inert,  and  ergotine  has  but  slight  action. 

Ergot  is  extremely  interesting  in  a  hygienii 
point  of  view,  for  although  the  fungus  is  mos' 
frequent  in  the  rye,  it  has  also  been  observei 
in  other  cereals  used  as  food ;  and  wheneve 
ergotised  flour  is  eaten,  a  very  peculiar  disease 
called  ergotism,  has  never  failed  to  make  it 
appearance.  The  leading  symptoms  of  ergot 
iam  are  convulsions,  gangi'ene  of  the  extremi 
ties,  and  general  ill-health. 

l^e  disease  has  never  appeared  on  an  exten 
sive  scale  in  England,  but  on  the  Contioen 
several  serious  attacks  have  occurred.  I 
prevailed  in  1694  at  Cologne  and  at  Orleam 
and  since  that  date  several  successive  ep: 
demies  are  on  record  there,  in  Switzerlanc 
and  other  places. 

Some  of  the  cases  observed  in  these  dl 
ferent  epidemics  showed  the  disease  in  ii 
utmost  intensity.  The  upper  and  low< 
limbs  "grew  as  dry  as  touchwood,  and  i 
emaciated  as  Egyptian  mummies.'*  Most,  be 
not  all,  of  the  instances  of  mortification  wei 
of  the  dry  kind.  Some  patients  suffered  vei 
great  agony,  others  but  little.  In  many  thei 
were  fever  and  delirium.  The  mortificatic 
usually  began  in  the  toes,  and  spread  gradi 
ally  upwards  to  the  thigh.  Here  the  line 
separated  either  of  its  own  accord  or  throu£ 
the  assistance  of  the  surgeon. 

Ergotism  is  not  confined  to  man,  it  al 
attacks  animals  fed  with  the  diseased  grain. 
Ergot  is  used  in  medicine  to  arrest  bsdmo 
rhage,  and  to  stimulate  the  uterus  to  co: 
traction  when  labour  has  commenced  ai 
proceeds  but  slowly  from  insuflBciency 
uterine  action.  This  determination  of  tl 
poison  to  the  uterus  occcLtionaUy  takes  plac 
if  a  large  dose  of  the  poison  be  admimsten 
to  a  pregnant  person;    hence  it  has   be< 
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gied  M  in  abortive,  eipecuJly  in  America. 
It  bai  nerer  been  used,  as  far  at  is  known,  for 
iti  direct  poisonous  effects,  and  but  little  is 
faiown  of  the  dote  required  to  destroy  life. 
Bepetted  small  doses  will  certainly  act  fatally. 
In  1864  a  woman  in  Brighton  took  a  tea- 
ipoonfol  of  the  tincture  three  times  a  day  for 
eleven  weeks,  in  order  to  procure  abortion, 
bat  ihe  died  without  this  taking  place. 
fatdM  of  inflammation  were  found  in  the 
itoouch  sf  ter  death. 

A  angle  full  dose  in  man  gives  rise  to  irri- 
iatkm  of  the  intestinal  canal,  flushing  of  the 
Uety  hesdsche,  and  lowering  of  the  pulse; 
\fai  u  yet  there  is  no  instance  on  record  of  a 
oie  of  acute  poisoning. 

Tliere  are  no  satisfactory  tests  for  detecting 
ei{ot  or  ecboline  in  the  tissues ;  the  only 
poMible  way  by  which  ergot  oould  at  present 
be  detected  is  its  odour,  and  the  physical  and 
cbtmical  characters  of  any  fragments  which 
Bight  be  found  in  the  stomach  or  intestines. 

Imlnto— Src  Bsvalenta. 

Xrfil— The  meal  of  the  bastard  lentil 
[Bmuervilia).  It  is  used  for  the  purpose 
of  adulterating  scammony.  See  Lentil, 
SciXioyT,  &c 

Iiyilpelas — A  febrile  disease  of  a  specific 
and  infectious  nature,  attended  with  a  pecu- 
liar rath  or  inflammation  of  the  skin. 

EmiUial  Naturt  of  the   DUease,  —  This 
diieaae  ii  essentially  contagious,  dependent 
for  its  propagation  upon  a  specific  poison.     It 
ii  comidered  that  because  erysipelas  makes 
iti  appearance  so  frequently  in  wounds  in 
hoq»tali,  that  the  first  of  such  oases  is  a 
good ezsmple  of  a  contagion  arising  de  novo; 
tnt  the  observations  of  Dr.  William  Budd, 
who  uw  the  eruption  of  smallpox  first  appear 
orer  a  bruise  on  the  nates,  and  of  Sir  WUliam 
Piiget,  who  has  seen  measles  first  appear  at 
the  woond  where  he  had  cut  a  boy  for  stone, 
iaflldently  show  that  the  local  determination 
of  eryiipelas  and  other  allied  diseases  is  no 
imof  of  their  local  origin  or  local  nature. 
Efyiipelas  is,  indeed,  whether  it  appear  at 
the  leat  of  a  wound  or  in  the  unbroken  skin, 
etaentially  a  blood  disease;    and  it   has  a 
period  of  latency,  a  iieriod  of  accession,  and 
TirioTis  terminations.      What  the  nature  of 
the  contagion    is,  is   at   present   unknown. 
Living  matter  of  some  kind  it  must  be — per- 
h^  pus— for  Dr.  Day  of  Qeelong  has  shown 
that  pus  from  cases  of  erysipelas  is  more 
active  than  ordinary  pus.      **  In  1868,"  he 
observes,  *'  I  had  the  good  fortune  to  discover 
a  very  delicate  test  for  pus,  and  have  since 
been  in  the  almost  daily  habit  of  applying  it. 
•  .  .  I  have  found  that  healthy  pus  when 


dried  becomes  chemically  inactive,  although 
when  moistened  with  water  it  again  resumes 
its  chemical  activity.  I  have  found  that 
strumous  pus  possesses  much  less  chemical 
activity  than  pus  derived  from  healthy  per- 
sons, and  that  the  pus  from  persons  suffering 
from  diseases  allied  to  erysipelas  possesses 
unusual  activity,  which  it  is  capable  of  re- 
taining for  years.'*  —  (Medical  Times  and 
Gazette,  1871,  voL  i.  p.  287.)    SeeVua, 

Dr.  Willan  has  also  inoculated  the  fluid 
from  the  vesicles  of  erysipelas,  and  produced 
an  inflammation  analogous  to  erysipelas. 

History  and  Predisposing  Causes, — It  has 
prevailed  from  the  earliest  times,   and  has 
been  the  scourge  of  our  hospitals  and  the 
terror  of  surgeons ;  for  of  all  the  predisposing 
causes,  that  of  a  wound  holds  the  first  place. 
In  1760  it  spread  so  extensively  through  the 
wards  of  St.  Thomases  Hospital  that  it  was 
believed  the  plague  was  there,  and  there  are 
few,  if  any,  large  hospitals  that  have  not 
since  had  disastrous  experience  of  its  effects. 
Mr.  Erichsen  says :  **  A  remarkable  proof  of 
the  contagious  nature  of  erysipelas  occurred 
in  the  winter  of  1857  in  one  of  my  wards  at 
University  College  Hospital.     The  hospital 
had  been  free  from  any  cases  of  the  kind  for 
a    considerable   time,    when    on    the    15th 
January,  at  about  noon,  a  man  was  admitted 
under  my  care,  with  gangrenous  erysipelas  of 
the  legs,  and  placed  in  Brundrett  ward.    I 
ordered  him  to  be  removed  to  a   separate 
room,  and  directed  the  chlorides  to  be  freely 
used  in  the  ward  from  which  he  had  been 
taken.     Notwithstanding  these  precautions, 
however,  two  days  after  this,  a  patient,  from 
whom  a  necrosed  portion  of  ilium  had  been 
removed  a  few  weeks  previously,  and  who 
was  lying  in  the  adjoining  bed  to  that  in 
which   the    patient   had   been    temporarily 
placed,  WAS  seized  with  erysipelas,  of  which 
he  speedily  died.    The  disease  then  spread  to 
almost  every  case  in  the  ward,  and  proved 
fatal  to  several  patients  who  had  reoentiy 
been  operated  upon.      In  several   instances 
patients  were  affected  with  the  constitutional 
without  any  appearance  of  local  inflanunatory 
action."— (Erichsen'b  System  of  Surgery.) 

The  predisposing  causet  are  wounds,  over- 
crowding,  a  low  depressed  state  of  the 
system,  whether  from  deficient  food  or  other 
causes,  age,  moisture,  and  season  of  the  year. 
Prevention  of  Spread. — Erysipelas  hangs 
longer  to  the  walls  of  a  room,  clothes,  &:c., 
than  any  other  disease.  The  old  "Dread- 
nought" Hospital  was  so  impregnated  with 
erysipelas  that  she  had  to  be  broken  up  and 
a  new  vessel  substituted.  Therefore,  the  first 
thing  is  to  see  that  wounded  men,  whether 
wounded  by  the  surgeon's  knife  or  in  war, 


(206) 


SVA 


should  not  be  treated  in  any  ward  that  has 
had  erysipelas  in  it,  unless  the  ward  has  been 
excessively  disinfected;  and  on  the  other 
hand,  should  a  case  of  erysipelas  occur,  it 
should  be  strictly  isolated,  and  the  erysipel- 
atous rash  covered  with  carbolic  acid  well 
diluted  with  oil. 

The  main  principles  of  preventing  the 
spread  of  erysipelas,  then,  are,  with  regard 
to  the  individual,  isolation,  smearing  the 
affected  part  over  with  some  unctuous  dis- 
infecting substance,  and  of  course  the  dis- 
infection of  all  excreta,  and  thorough  baking 
of  the  clothes. 

With  regard  to  disinfecting  the  ward  or 
sick-room,  it  had  better  not  at  first  be 
washed,  but  scraped,  walk  and  all,  then 
fumigated  with  chlorine  and  nitrous  acid 
fumes;  then  thoroughly  washed  and  limed, 
again  fumigated  by  chlorine  and  nitrous  acid, 
with  the  windows  and  doors  scaled;  lastly, 
everything  opened,  and  the  wind  allowed  to 
blow  through,  with  a  good  fire  burning  in  the 
grate  for  two  or  three  days. 

Erysipelas  seldom  appears  in  tents  and 
tent  hospitals.  Those  are,  in  warm  climates, 
and  in  our  own  hot  summers,  strongly  to  be 
recommended.    See  Disinfection,  &c. 

XMeBtial  OUm— Sec  Oils. 

Xther  {Aither  sulphurtus,  C4H10O)— This 
is  a  volatile  liquid,  said  to  have  been  known 
in  the  thirteenth  century,  prepared  from  al- 
cohol, and  containing  not  less  than  92  per 
cent,  per  volume  of  pure  ether.  It  is  an  in- 
flammable liquid,  emitting  a  strong  and  char- 
acteristic odour,  and  boiling  below  105°. 
Specific  gravity,  0735.  Fifty  measures  agi- 
tated with  an  equal  volume  of  water  are 
reduced  to  45  by  an  absorption  of  10  per  cent. 
It  evaporates  without  residue.  There  are  no 
particular  tests  for  it  beyond  its  peculiar  pene- 
trating odour,  and  its  property  of  floating  on 
water.  It  is  recommended  by  M.  Stas  as  the 
best  solvent  for  the  separation  of  the  alka- 
loids—moqihia,  strychnia,  &c. — in  medico- 
legal analysis.  The  effects  produced  by  a  large 
dose  of  ether  are  similar  to  those  occasioned 
by  alcohoL  It  has  a  hot  burning  taste,  and 
produces  during  swallowing  a  sense  of  heat 
and  constriction  in  the  throat.  We  have  no 
case  on  record  of  poisoning  by  ether  taken  in 
its  liquid  form ;  but  in  several  instances,  when 
the  va}>our  has  been  breathed,  it  has  caused 
death.  It  would  appear  that  the  practice  of 
taking  sulphuric  ether  as  a  beverage  is  far 
from  uncommon  in  Ireland,  for  we  learn  from 
the  "Chloralum  Review"  (December  1874) 
'*that  the  drinking  of  sulphuric  ether  is  on 
the  increase  in  the  North  of  Ireland,  and  that 
one  extensive  Dublin  manufacturer  of  ether 


sends  the  greater  part  of  his  prodaction  into 
the  far  northern  counties,  particularly  is. 
trim." 

When  it  has  been  taken  in  a  liquid  form, 
it  can  be  distilled  from  the  contents  of  the 
stomach  by  the  process  given  for  Alcohol 
{which  see).  It  may  be  recognised  by  its  odour 
and  inflammability. 

Ether  has  been  used  as  a  disinfectant,  sad 
Angus  Smith  found  from  some  experiments 
made  by  him,  that  a  piece  of  meat  kept  in  a 
bottle  containing  ether  vapour  remained  un- 
changed for  twenty-eight  days. 

A  mixture  of  ether  vapour  and  air  is  highly 
explosive,  and  accidents  have  resulted  from 
carelessness  and  a  want  of  knowledge  of  this 
fact. 

Xoohlofine— Produced  by  gently  heating 
chlorate  of  potassa  with  hydrochloric  acid. 
It  is  probably  a  mixture  of  chlorous  add  and 
free  chlorine.  Professor  Stone  of  Manchester 
strongly  recommends  euchlorine  as  an  air- 
purifier.  It  is  easy  of  development,  and  has 
a  far  pleasanter  smell  than  chlorine,  which  it 
greatly  resembles  in  its  action. 

Xns^leiiA  (Dujardin)— These  are  infu- 
sorial animalcules,  all  free  and  furnished  with 
hair-like  appendages.  Their  colour  varies, 
their  movements  are  remarkable  for  their 
rapidity,  and  many  changes  of  the  form  ap- 
pear to  take  place.  They  are  sometimes  de- 
veloped in  extraordinary  quantities  in  a  very 
short  time,  and  will  then  impart  to  the  water 
which  contains  them  a  blood-red  colour. 
Ehrenberg  conjectures  that  the  miracle  in 
Egypt,  recorded  by  Moses,  of  turning  the 
water  into  blood,  might  htrve  been  effected 
by  the  agency  of  these  creatures.  Different 
species,  such  as  E,  viridit,  E.  pyrum,  &e.,  are 
found  in  most  pond  and  tank  waters.  It  is 
not  known  that  they  are  positively  hurtful  in 
themselves,  but  an  abundance  of  these  bodies 
proves  that  the  water  contains  food  for  them, 
and  this  must  be  either  vegetable  or  animal 
organic  matter.    See  Water. 

Xwaporaiion — Evax>oration  may  be  de- 
fined as  the  conversion  of  a  fluid  into  vapour 
by  means  of  heat,  diminished  atmospheric 
pressure,  or  exposure  to  a  dry  atmosphere. 
Faraday  proved  that  there  is  a  tempera- 
ture below  which  evaporation  ceases,  and 
that  this  temperature  is  different  for  different 
substances:  for  mercury  the  limit  is  about 
4°  C,  but  for  sulphuric  acid  it  is  much 
higher.  It  is  not  necessary  for  the  evapora- 
tion of  a  body  that  it  should  be  in  the  liquid 
form.  Solid  camphor  emits  a  vapour;  and 
ice,  if  introduced  into  the  vacuum  of  a 
barometer,  immediately  causes  a  depression 
of  the  mercurial  column. 
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Pktehei  of  mow  and  ioe,  owing  to  this  eva- 
pontioD,  gndaallj  disappear,  eren  during  the 
contiBii&Bee  of  a  teyere  froat.  In  the  prooess 
of  cnpontion  the  rapour  ia  supplied  only 
j^  the  nperficial  layer  of  the  liquid,  hence 
the  pnetice  of  using  rery  shallow  yessels  for 
er^nttiDg  dishes.  Evaporation  goes  on  most 
n^j  when  a  current  of  hot  dry  air  is  made 
to  psN  over  the  liquid ;  for  hy  this  means  the 
Tipoorii  prevented  from  resting  on  the  liquid, 
aad  K  impeding  the  prooess  hy  its  pressure. 
Dr.  Ur  nys,  that  if  tho  pan  used  be  corru- 
pted it  vill  evaporate  exactly  double  the 
qssntitj  of  water  given  off  by  a  smooth  pan. 
Itbfoand  that,  under  ordinary  circumstaDces, 
10  iqinre  feet  of  heated  surface  will  evaporate 
fiUy  1  Ibi  of  water  per  minute.  The  amount 
sad  Bstnre  of  the  pressure  upon  the  surface 
of  the  liquid  will  influence  the  rate  of  evapora- 
tion. A  series  of  experiments  on  this  subject 
wu  made  by  Daniell  with  the  following 
rmdti:— 


iBdMif 


SO-4 

15i 

7-6 

3« 


1-24 
2-97 
568 
912 


Preasare  in  I 
luchM'of  I 
Mercury. 

1-9 
0-95 
0*47 
007 


Grains  eva- 
porat««l« 


15-92 

29-33 

50-74 

112-22 


Tiutb  experiments  were  made  with  water. 
Fortbepurp<»e  of  measuring  the  amoimt  of 
cnpontion  from  a  given  moist  surface,  in- 
Mrafflents  known  as  atmometers  have  been 
inTcnted.  Leslie's,  which  was  the  first,  con- 
■itcd  of  a  ball  of  porous  earthenware  fixed 
tosglsHtube  with  divisions,  each  correspond- 
ing to  an  amount  of  water  which  would  cover 
the  nirfaee  of  tho  ball  with  a  film  equal  to 
ih»  thickness  of  i^\fjf  part  of  an  inch.  The 
enpontion  from  the  surface  of  the  ball  is 
then  read  off. 

Eraporation — the  amount  of  which  is'influ- 
eoeed  by  temperature,  wind,  humidity  of  the 
air,  rarefaction  of  the  air,  degree  of  exi)08ure 
or  shading,  and  by  the  nature  of  the  moist 
snrface — is  continually  going  on  over  the 
entire  surface  of  the  earth,  and  consequently 
the  atmosphere  is  always  charged  with  mois. 
tore ;  but  it  is  generally  below  the  proportion 
which  experiment  gives  as  the  maximum  den- 
sity for  aqueous  vapour  due  to  the  observed 
temperature.    Thus  it  is  owing  to  this  fact 
that  evaporation  is  continually  going  on.    The 
vapour  thus  raised  may  float  about  in  masses 
of  cloud,  or  become  invisible ;  in  the  former 
case,  the  clouds  travel  onwards  until  attracted 
by  aoma  mountains,  hiUs,  or  elevated  ridges 
of  earth,  when  they  become  condensed,  and 
deteand  as  rain,  and  supply  stores  of  water, 
which  bunt  from  the  earth  as  springs  or  serve 


to  furnish  constant  supplies  to  the  rivers.  The 
frequency  of  such  showers  and  other  meteoro- 
logical phenomena — ^and,  indeed,  many  of  the 
great  peculiarities  of  climate — are  influenced 
by  the  variations  in  the  quantity  of  moisture 
which  is  contained  in  the  atmosphere ;  and  for 
the  physician  the  amount  of  evaporation  is  a 
very  important  point,  not  only  as  showing  the 
moisture  of  the  air  abstractly;  but  also  as  in- 
fluencing the  evaporation  from  the  skin  and 
lungs. 

The  evaporating  power  of  the  air  is  in- 
versely to  its  relative  humidity  in  a  still  air ; 
but  temperature,  movement,  and  density  of 
air  will  also  greatly  affect  the  evaporation. 
An  atmosphere  containing  75  per  cent,  of 
saturation  has  a  very  different  evaporating 
power  at  a  temperature  of  40**  than  it  has  at 
one  of  80°.  Tho  evaporative  power  increases 
faster  than  the  temperature  rises,  and  evapor- 
ation is  greater  from  moist  soil  than  from 
water.  It  would  appear  from  the  experiments 
of  Lehmann  on  pigeons  and  rabbits,  that  in  a 
moist  atmosphere  more  carbonic  acid  is  ex- 
haled from  the  lungs  than  when  the  atmos- 
phere is  dry.  Persons  affected  with  chronic 
lung  disease  prefer  a  very  moist  air,  as  it  allays 
the  cough.  Most  healthy  persons  prefer  the 
humidity  to  be  about  70  or  80  per  cent. 

What  rate  of  evaporation  is  most  conducive 
to  health  remains  an  open  question,  but  it  is 
well  known  that  warmth  and  great  humidity 
are  bome,|on  the  whole,  more  easily  than  cold 
and  great  humidity.  It  has  been  calculated 
that  each  square  inch  of  water  in  this  country 
gives  off  a  vapour  varying  in  amount  from  20 
to  24  inches  annually.  In  the  tropical  seas 
the  quantity  has  been-  stated  to  be  from  80 
to  130,  or  even  more  inches.  In  the  Indian 
Ocean  it  has  been  stated  that  as  much  as  an 
inch  in  twenty-four  hours  passes  off  as  vapour, 
or  365  in  a  year.    See  Climate. 

Exanihematoos  JHaoameu  —  See  Fe- 
vers, Eruptive;  Fever,  Scarlet;  Small- 
pox, Measles,  Dengue,  kc. 

Exoreta— By  the  term  "excreta"  is  meant, 
in  a  narrow  sense,  the  urine  and  faaces  of  man 
and  animals  ;  in  a  broader  sense,  the  whole  of 
the  effete  matters  which  are  thrown  off  by  the 
body,  whether  by  the  skin,  the  lungs,  the 
kidneys,  or  the  bowels. 

It  is  ineontestably  proved  that  in  some,  and 
probably  that  in  all  infectious  diseases,  the 
outlet  of  the  contagion — of  the  seeds — is  the 
excreta ;  so  that  the  study  of  means  of  the 
proper  disposal  of  healthy,  and  of  disinfection 
of  diseased  excreta,  becomes  one  of  the  most 
important  problems  of  hygiene. 

The  excreted  matters  discharged  by  the 
kidneys  and  bowels  of  a  male  adult  daily  vary 
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uoordJDg  to  food  mi  clunate.  The  Hindoo, 
liTiDg  on  rioe  SLd  farinaceon*  food,  puiei  ■ 
far  more  contidenibla  quintitr  of  effete  ma- 
teriJil  than  the  European. 

Tba  eicreta  from  the  boweli  tuaiolr  con- 
(iat  of  the  inioluhle  >alti  of  the  food,  biliary 
matter,  the  dibrig  of  veget&ble  and  animal 
labHtancaa  taken,  and  >fater.  Ferfeotlf  dr^ 
■     '     n  12  to  20  per  "    ' 
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Harcet  obtained  from  healthy  fBcea  a  cryital- 
line  principle,  whicb  he  t«nn*  eicretine,  and  to 
which  be  aiugni  tba  formola  C7jH|ieS0|; 
It  ii  loluble  in  ether,  but  intoluble  in  water 
or  in  potaih  aolntion.  He  alio  obtained  a 
fuuble  oliTe-Goloared  fatty  body,  to  which  he 
gave  the  name  of  txcrelolic  acid.  The  oom- 
poaition  of  the  urine  of  mea  ii  given  in  artiolo 
UsiHE.  It  ii  a  highly  nitrogeniaed  amplex 
,  varying  in  compoiition  in  dilfeienl 


I,  bat  fi 


oonitant  in  the  lame  animaL 
fl  and  ffBcei  decampoie  when 


aeid  uid  then  alkaline,  fr 
of  the  urea  into  catboi 
urine  ii  mixed  with  fscea,  the  decomposition 
ii  more  rapid  than  it  would  bo  if  they  were 
■eparate.  The  gaaei  given  off  bj  decomponng 
fjEooi  are  light  carburettedbydrogan,  nitaogen, 
carboaio  acid,  aulphnretted  bydr<^en,  and 
offeuuve  ammooiacal  compouiidi.  Small  col- 
leotiona  of  health}/  taxes  cannot  he  proved  to 
be  injurioui  to  Itealtb,     Large  quantitiea  of 

■pace,  inch  ai  a  courtyard  or  in  a  houw, 
KFo  decidedly  injurioni  to  bealtli,  the  gaae* 
them>elve>  being  poiaonoui.  The  tmaUett 
quantity  of  eicretal  matter  from  a  penon  ill 

liable  to  propRgate  diaeaao. 

There  appean  little  danger  in  ntitiiing 
bnman  excreta  aj  manure,  providing  it  i>  ap- 
plied to  the  ground  in  moderate  qaantitiei 
intermiUenUii,    aa   reoonunended   in    artiole 

SKWAOB,  DiHFOaAL  OF. 

Money  Value  o/  Exereta.—1Sr.  Lawea  hai 
made  nameroua  analvaei  reipecling  the  ave- 
nge amount  and  compoaitiou  of  excretal 
matter  diacborged  by  a  male  adult  daily. 
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It  wiU  be  observed  that  the  urine  voido 
in  the  twenty-four  honra  greatly  exceeds  i 
maourial  value  the  fnoei  paaaed  in  the  ""i 


time.  Nomennii  analjata  have  determined 
the  relative  value  u  being  6  to  1.  Heaan. 
lAwei  t  Gilbert  eatimate  the  value  of  both 
urine  and  fncea  in  aewage  at  6«.  Sd.  per 
individual  per  annnm,  auppocing  that  10  Ibl. 
of  ammonia  ia  a  fair  ettimate  of  the  amount 
voided  in  that  time. 

Dr.  Parkei  eatimatei  that  in  a  mixed  popn- 
latioD  the  actual  amount!  per  individual  will 
be  2^  oz.  fncal  matter,  and  40  oi.  urine  daily, 
an  eatimate  which  girea  25  tone  aolid  tmef 
for  every  thousand  inhabitant!  annnally,  and 
9I,2S0  gallona  of  urine. 

Letheby  givea  the  mean  amount  per  head 
aa  27S4  oa.  of  fieeei,  and  31'851  ai.  of 
urine  ;  and  he  bai  calanlated  that  in  a  mixed 
population  of  lOOO  peiaona  of  different  aeiea 
and  agea,  the  daily  diiobai^  of  the  whole 
town  will  be  2266  lb.  avoirdupois  oE  urine, 
and  ms  lb.  of  fsoes.    Ste  Skwaoe,  ko. 


-A  due  proportion  both  of  men- 
tal and  bodily  exercise  ia  abaolately  neeeaary 
for  the  enjoyment  of  health.  Ia  all  iowui 
it  is  the  duty  of  the  authoritiea,  and  indeed 
of  the  Government,  to  see  that  parlfi,  open 
■paces,  gymnasia,  Jbc,  be  made,  and  eTery 
facility  given  for  the  people  io  have  outdoor 
amusementa,  games,  and  exercise. 

The  ordinary  daily  work  of  a  great  variety 
of  trades,  aa  well  aa  the  routine  followed  by 
•oldiers  and  aailora,  ia  probably  quite  anffident 
eiercue  in  itaelf  (>u  TablaL);  but  tbo«  en- 
gaged in  aedentarj  pnnuiti,  and  those  ehnt 
up  in  crowded  workahops.  ahould  alwaya  have 
a  certain  duly  amoant  of  exercise.  Among 
work-people,  the  much  shorter  houn  of  la- 
bour in  the  pruent  day  maat  certainly  facili- 
tate thia. 
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Th«  pkynologie&l  effects  of  exerciBe  have 

lieeii  of  late  earefnllj  studied.    It  has  been 

shown  that  the  appetite,  especially  for  meat 

and  fats,  is  increased,  but  not  so  much  for 

fsxinaoeous  foods ;  and  that  those  exercises  are 

the  best  vhich  bring  all  the  muscles  of  the 

body  into  play —e.^.,  walking,  riding,  rowing, 

IkC— whereas  those  that  bring  a  particular 

gioop  of  muscles  into  action  may,  if  carried 

to  txoesi,  cause  actual  injury.    The  muscles, 

with  regular  exercise,  alternating  with  periods 

t/L  reit,  become  larger,  more  enduring,  and 

bsrder ;  they  appropriate  nitrogen,  and  grow. 

Hoit  people  imagine  that  when  they  run  they 

•n  iwlly  hotter  than  when  sitting  still,  but, 

{voridiog  the  skin  is  in  a  healthy  condition, 

then  ■  in  reality  very  little  difference  in  tem- 

pentnn.    It  is  a  feeling  of  heat,  not  heat 

itielf.  If  it  were  not,  indeed,  for  perspiration, 

the  heat  of  the  body  would  be  great.    It 

would  sppear  that  during  exertion  there  is  no 

diogtr  of  catching  cold,   even  by  drinking 

oold  water  or  bathing ;  but  if  the  body  is  just 

bcgiBiibg  to  cool,  then  none  of  these  things  is 

food,  ssd  great  caution  is  necessary.    In  vio- 

kot  exercise  there  is  often  excessive  thirst, 

the  body  craTes  for  water,  which  should  be 

isdilged  in  by  a  little  at  a  time,  at  frequent 

iBttrrals. 

Tkie  greatest  stress  in  exercise  of  a  seyere 
diSTScter  falls  on  the  lungs,  the  heart,  and 
frsat  Tsssels.    The  respirations  are  greatly  in- 
more  carbonic  acid  is  expired  than  at 
fc,  and  the  blood  circulates  rapidly  through 
the  lungs. 

Dr.  Edward  Smith  has  worked  out  many  of 
the  facts  relative  to  the  work  done  by  the 
Iwiga.  He  found,  taking  the  lying  position 
as  unity,  the  quantity  of  air  inspired  as  fol- 
lows:— 


hring  position .... 

^ttin? 

Scandtng 

Siofing 

Walking  1  mile  per  hour 
Walking  2  miles  per  hour 
WalkiDf  3  miles  per  hoar 
Walking,  and  carryiog  3^1  lbs. 
Walking,  and  cairyiog  62  lbs. 
Walking,  and  carrying  118  lbs. 
WalkiofT  4  miles  per  hour 
Walking  6  miles  per  hour 
Biding  and  trotting 
gvimming        .... 
TreadmiU 


10 

118 

1-83 

1-25 

1^ 

2-7« 

3-22 

35 

3  84 
476 
5  0 
7  0 

4  05 

4  33 

5  5 


The  amount  of  carbonic  acid  was  also  in- 
restigated  by  Dr.  EL  Smith  in  the  following 
maoBer.  A  mask  was  closely  fitted  to  bis 
Ucty  and  a  tube  passing  off  from  it  conducted 
tbe  air  to  a  suitable  absorption  apparatus. 
The  lesalts  were  as  follows  :— 


Daring  sleep  .        . 

Ljing  down,  and  almost  asleep 
(arerage  of  three  observations) 

Walking  at  the  rate  of  2  miles  an 
hour 

Walking  at  the  rate  of  S  miles  an 
hour 

Working  at  the  treadmill,  ascend- 
ing ac  the  rate  of  28  66  feet  per 
minute  (average  of  three  ob- 
servations)      .... 


ORrboolo  AcM 
dlwrMiDttto 
i&Ontiu. 

4-09 

6-91 
1810 
25  83 


44-07 


The  result,  then,  is  that  carbonic  acid  is  in- 
creased in  proportion  to  the  amount  of  work 
done. 

Still  more  accurate  experiments  have  been 
performed  by  Pettenkof er  and  Yoit,  by  means 
of  an  air-tight  chamber,  sufficiently  large  to 
enable  a  man  to  live,  move  about,  and  sleep 
in.  An  apparatus  was  attached  to  provide 
renewal  of  air,  while  that  which  escaped  could 
pass  through  one  or  more  absorption  appara- 
tuses. On  July  31,  1866,  a  watchmaker  re- 
mained there  for  twenty-four  hours,  at  rest, 
taking  his  meals  and  sleep  regularly.  Three 
days  later  the  same  man  again  entered  the 
chamber,  and  passed  a  day  of  work,  the  work 
consisting  of  turning  a  wheel  with  a  weight 
attached  to  it.  The  results  were  as  follows : — 


6  a  m.  to  6  p.m. 

0P.1I.  to  6  AM. 

ToUl 


6  a.m.  to 6  p.m. 
6  p.m.  to  6  a.m. 

ToUl 


Day  of  Sett. 

C»rbouie  Add. 
63-j-O  grammes. 
878  6 


011-6 


II 


II 


Urt*.  • 

21-7  grammes. 
16  6 


(I 


87  2 


Day  of  Work, 
Oftrbou  Ic  A  dd .  UrM. 

884  6  grammes.  20- 1  grammes. 

399-6       „  16-9 


1284-2 


If 


87-0 


»i 


II 


The  same  observers  have  also  shown  that 
during  the  work-day  3804  grains  of  oxygen 
were  absorbed  in  excess  of  the  rest-day,  and 
that  a  large  amount  of  water  is  eliminated 
during  exercise.  The  increase  of  carbouio 
add  comes  mainly  from  the  muscles. 

If  exercise  is  very  great,  congestion  of  the 
lungs  may  ensue.  This  is  generally  the  cause 
of  death  of  horses  in  the  hunting-field  which 
hare  been  taxed  beyond  their  powers. 

In  running  and  great  exertions,  tbe  heart's 
work  is  enormous,  being  estimated,  on  an 
average,  as  from  122  to  277  tons  lifted  a  foot. 

The  pulse  on  any  great  and  unwonted  exer- 
tion frequently  becomes  intermittent ;  but  it 
appears  that  disease  of  the  heart  and  great 
vessels  is  more  common  among  men  who 
occasionally  make  great  efforts,  than  those 
who  work  regularly  and  continuously. 

The  effects  of  excessive  exercise  not  alone 
affect  the  heart  and  lungs,  but  also  the  whole 
nervous  svstem  and  digestiye  organs.  For 
example,  Mr.  Weston,  the  Amciican.  '^^'^v 
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trUn,  attempted  to  walk  400  miles  in  five 
consecutive  days,  and  actually  did  walk  317^ 
miles  during  four  days.  There  was  progressive 
decrease  in  the  weight  of  the  body ;  the 
temperature  was  lowered  and  the  pulse ;  there 
was  loss  of  appetite,  and  but  little  sleep.  On 
the  third  day  great  drowsiness  was  noticed ; 
on  the  fourth  Mr.  Weston  became  dizzy ;  he 
staggered,  and  failed  to  see  the  track  suffi- 
ciently to  turn  round  the  comers.  The  fourth 
night  sleep  was  obtained,  and  there  was  a  slight 


gain  in  weight.  The  physiological  results 
were  very  carefully  examined  by  Dr.  Flint 
and  a  staff  of  associates,  especially  in  relation 
to  the  nitrogen  eliminated.  The  results  are 
given  in  the  following  table.  From  these 
results  Dr.  Flint  asserts  that  excessive  and 
prolonged  muscular  exertion  increases  enor- 
mously the  excretion  of  nitrogen,  and  that  the 
excess  of  nitrogen  discharged  is  due  to  an  in- 
creased disassimilation  of  the  muscular  sab- 
stance. 


Dr.  FuNT*s  Observations  on  the  Effects  of  the  Five-Day  Pedestrian  Feat  performed 

by  Mr.  Wkston. 


""tsr'^^^p^ 

Pnlae 

j 
Miles 

Nitrogen  in 

1 

Nitrogen  in 

Excess  or 
Deficiency 

(nude). 

rature. 

S  UIOC 

walked. 

lujecU. 

fiJecta. 

in  Nitrogen 
ejected. 

Before  the  walk- 

lbs. 

Grains. 

Grains. 

Grains. 

First      day       .     . 

120-5 

997 

75 

15 

36122 

323-26 

-  37-96 

Second    „         .    . 

121-25 

98-4 

73 

5 

288-:^ 

301-18 

-h  12-83 

Third       „          .     . 

100 

98-0 

71 

5 

272-27 

330  36 

-  68-09 

Fourth    „          .     . 

118-5 

991 

78 

15 

3a501 

300-57 

-  34-44 

Fifth       „          .     . 

119-2 

99-5 

93 

1 

440-43 

320-06 

-H20-37 

During  the  walk — 

First      day       .     . 

116-5 

95-3 

98 

80 

151-55 

35710 

-^  205*55 

Second    „          .     . 

116-25 

94-8 

93 

48 

:265-92 

370-64 

-H0472 

Third       „          .     . 

115 

96-6 

109 

92 

228-61 

397-58 

-f  168-97  1 

Fourth    „          .     . 

114 

96-6 

68 

57 

14470 

348-53 

+  203-83 

Fifth       „         .    . 

115-75 

97-9 

80 

40-5 

383-04 

332-77 

-  60-27 

After  the  walk- 

First      day       .     . 

118 

98-6 

76 

2 

385-65 

29570 

-  80-95 

Second    „          .     . 

120-25 

98-4 

73 

2 

499-10 

358-81 

- 140-29 

Third      „          .     . 

120-25 

99-3 

70 

2 

394-83 

409-87 

-f  15-04 

Fourth    „          .     . 

12:^5 

98-8 

78 

2 

64171 

382-89 

-258-82 

Fifth       „         .    . 

120-75     97-5 

76 

3 

283-35 

418-49 

+  135-14 

However  interesting  the  table  is  in  other 
respects,  itii  obvious  it  cannot  be  looked  upon 
AS  trustworthy  evidence  of  the  increase  of  the 
elimination  of  nitrogen,  as  the  man's  health 
suffered,  and  he  was  therefore  in  an  abnormal 
state.  Tlie  reverse  is  really  the  case,  as  proved 
by  several  independent  experimenters,  and 
especially  by  the  careful  working  out  of  the 
problem  by  Dr.  Parkes,  who  has  repeated  the 
experiments  of  Voit  and  others,  and  thus 
summarises  the  results  : — 

**  1.  When  a  ])eriod  of  exercise  is  compared 
after  an  interval  with  one  of  rest  (the  diet 
being  without  nitrogen  or  with  uniform  nitro- 
gen), the  elimiuation  of  nitrogen  by  the 
kidneys  is  decidedly  not  increased  in  the 
exercise  period.  The  experiments  on  this 
point  are  now  so  numerous  that  it  may  be 
stated  without  doubt.  It  is  iKWsible  that  the 
elimination  may  even  l)e  less  during  the  ex- 
ercise than  during  the  work  period.  This 
would  appear  in  part  from  some  of  Panke's 
and  Fick  and  Wisliccnus's  experiments ;  from 
Noyes,  as  far  as  regards  the  urea  ;  and  from 
Meissner*s,  as  far  as  the  creatine  (or  creatinine) 


is  concerned ;  while  I  found  a  decrease  both 
in  the  total  nitrogen  and  in  the  urea.  The 
decrease  in  my  experiments  was  not  incon- 
siderable. Additional  observations  are,  how- 
ever, much  wanted  on  this  point. 

**  2.  When  a  day  of  rest  is  compared  with 
a  day  of  work  (t.f.,  a  day  with  some  hours  of 
work  and  some  hours  of  rest),  the  amount  of 
nitrogen  is  almost  or  quite  the  same  on  the 
two  days ;  if  anything,  there  is  a  slight  in- 
crease in  the  nitrogen  on  the  rest-day.  In  a 
day  of  part  exercise  and  part  rest,  it  is  quite 
possible  that  there  may  be  compensatory 
action— one  part  balancing  the  other— so  as 
to  leave  the  total  excretion  little  changed. 

"  3.  When  a  period  of  great  exercise  is  im- 
mediately followed  by  an  equal  period  of  rest, 
!  the  nitrogenous  elimination  is  increased  in  the 
I  latter.  Meissner's  observations  show  that  this 
is  in  part  owing  to  increased  discharge  of 
creatine  and  creatinine ;  my  observations  also 
show  an  increase  of  non-ureal  nitrogen.  But 
the  urea  is  also  slightly  increased  during  this 
period. 

4.  When  two  days  of  complete  rest  are 
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unmediatelj  followed  by  days  of  common 
exerdse,  the  nitrogenoas  elimination  dimi- 
Biihet  daring  the  first  day  of  exercise. 

^  On  the  whole,  if  I  have  stated  the  facts 
correctly,  the  effect  of  exercise  is  certainly  to 
influence  the  elimination  of  nitrogen  by  the 
kidneys,  but  within  narrow  limits,  and  the 
time  of  increase  is  in  the  period  of  rest  suc- 
ceeding the  exercise ;  while  during  the  exer- 
die  period,  the  eyidence,  though  not  certain, 
poiots  rather  to  a  lessening  of  the  elimination 
of  nitrogen."— (Parkes*  Hygidne.j 

Measure  of  the  Work  done  by  Exercise. — 
The  Key.  Professor  Haughton  has  shown  that 
valldng  on  a  level  surface  is  equivalent  to 
niang  a  twentieth  part  of  the  weight  of  the 
body  through  the  distance  walked. 

When  ascending  a  height,  a  man  raises  his 
whole  weight  through  the  distance  ascended. 

The  formma  for  calculation  u  — on  x  2240 — 

W  if  the  weight  of  the  person ;  W  the 
ve^t  oarrietl,  if  any  ;  D  the  distance  walked 
in  feet;  20  the  coefficient  of  traction j  and 
2340  the  number  of  pounds  in  a  ton.  The 
refslt  is  the  number  of  tons  raised  1  foot. 

To  get  the  distance  in  feet,  5280  must  be 

jDoltiplied  by  the  number  of  miles  walked. 
An  average-sized  man,  with  his  clothes,  we 

msy  assume,  weighs  150  lbs.     From  this  data 

we  get  the  following  table :  — 

Work  6on»  in 
Kind  «r  KzateiM.  Twin  llf  t«d 

1  Ftiot. 

Walking  1  mile         ....  1767 

.,       2  miles        ....  8534 

3    „            ....  6303 

4 70-71 

6    „                                      .  8S60 

« 106-29 


ft 


M     20 


8    ,. 


123  74 

ItH  HH 
147-89 
176  7 
353  4 


Weights,  of  course,  much  increase  the  work 
done :— 

Kind  >  f  EuidM. 


TValking  1  mile,  carrying  60  lbs. 
2  milei, 
10 
20 


•f 

ff 


I* 


Work  don*  in 
Tons  liiUd 
1  Foot. 

24-76 

49-5 
.  247  6 
.     496 


60  lbs.  is  the  usual  weight  a  soldier  carries 
when  in  marching  order;  and  as  400  tons 
lifted  1  foot  is  a  hard  day*s  work,  it  is  evident 
that  20  miles  is  a  severe  march,  lilost  of  the 
long  marches  have,  however,  been  without 
the  GO  lbs. 

Xxhmiiation— Circumstances  from  time 
to  time  occur  in  which  it  is  necessary  to  ex- 
hume one,  or  sometimes  a  number  of  bodies. 
The  dangers  of  exhumation  have  been  much 
exaggerated.  The  exhumations  of  the  Church 
and  Cemetery  of  St  Innooents  in  Paris  were 


made  in  1785-86,  and  lasted  six  months.  More 
than  a  thousand  corpses  in  all  stages  of  de- 
composition and  decay  were  exhumed,  yet  no 
evil  effect  followed  either  to  the  workmen  or 
to  those  in  the  vicinity.  Parent  du  Chatelet 
remarks  that  every  year  at  the  Cemetery  of 
the  P^re  la  Chaise,  two  hundred  exhumations 
are  made,  to  transfer  bodies  which  have  been 
provisionally  deposited  in  graves  to  suitable 
tombs.  These  exhumations  are  made  at  all 
periods  of  the  year,  two  or  three  months  after 
death.  Xo  evil  effects  follow  to  the  grave- 
diggers.  The  latter  themselves  believe  that 
danger  only  exists  during  the  first  few  days 
after  burial,  when  decomposition  is  very 
active. 

In  all  large  exhumations,  that  are  simply 
for  removal  of  the  dead,  each  body,  directly  it  is 
identified,  should  be  covered  with  tan,  or  saw- 
dust, and  carbolic  acid,  and  placed  in  a  proper 
coffin.  The  exhumation  should,  fif  possible, 
take  place  in  cold  weather,  or  at  all  events  at 
the  coolest  part  of  the  day. 

£xhumations  on  a  large  scale  took  place 
during  the  late  Franco- Prussian  war,  but 
owing  to  the  precautions  followed,  no  bad 
effect  ensued  ;  e.g,,  Dr  Gordon,  in  his  "Lea- 
sons  on  Hygiene  and  Surgery  from  the  Franco- 
Prussian  War,'*  says : — 

An  important  question*  presented  itself  in  con< 
nection  with  the  burial  of  the  dead  on  the  field,  not 
only  after  the  battles  fought  immediately  around 
Paris,  but  after  other:!  that  had  taken  place  during 
tite  war.  In  the  hurry  of  int«.>rment,  the  bodies  of 
the  killed  in  action  at  Champigny,  BJontretout, 
Dry,  Chevilly,  Ac,  had  no  more  than  50  centimetres, 
or  19^  inches  of  earth  over  them.  The  rains  in  some 
instances  washed  away  much  of  this  covering,  ex- 
posing more  or  less  of  the  decaying  body,  and  the 
question  presented  itself,  how  far  evil  consequences 
to  persons  living  in  the  near  vicinity  were  to  be 
avtrrted  when  the  rains  and  high  temperature  of  the 
spring  should  exert  tlieir  normal  effects.  So  early 
as  February  1871  public  attention  was  drawn  to 
these  circumstances.  On  some  of  the  fields  limbs 
were  found  projecting  from  the  ground,  and  pirtially 
devoured  by  animals.  The  Central  Commission  of 
Iljgiine  took  steps  to  have  all  the  battle-fields  ex- 
plored ;  to  have  the  bodies  interred  ot  sufficient 
depths,  a  layer  of  tar  being  placed  over  each,  the 
ground  where  numbers  were  buried  together  sown 
with  seeds  of  plants,  the  roots  of  which  penetrated 
deep,  and  thus  were  likely  to  absorb  the  fiuids  of 
decay. 

In  exhumations  for  legal  purposes,  and 
especially  in  cases  of  suspected  poisoning,  the 
viscera  often  require  removing.  In  this 
ca.so  excessive  care  should  be  taken  that  the 
viscera  be  dei)osited  in  clean  jars,  and  that 
copious  minute  notes  of  all  the  circumstances 
of  the  exhumation  be  taken;  and  oceaMion- 
ally  it  is  even  necessary  to  carry  away  some  of 
the  earth  around  the  coffin,  so  aa^  in  caie  «ix\«t2te 
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be  dUcovered  in  tbe  body,  ti)  be  able  de- 
finitely to  ascertain  the  presence  or  absence 
of  that  substance  in  the  soil.  If  yaults  are 
eutf^red,  it  will  be  well  to  leave  them  open  a 
little  time  before  descending,  and  then  to  use 
some  disinfectant. 

Xxpenaes  of  Sanitary  Authorities 

— ^The  expenses  of  sanitary  authorities  are 
defrayed  by  rates.    See  Rates. 

A  Joint  Board,  Expenses  of. — Any  expenses 
incurred  by  a  joint  board  in  pursuance  of  the 
Public  Health  Act,  unless  otherwise  deter- 
mined by  the  provisional  order,  are  to  be 
defrayed  out  of  a  common  fund,  to  be  con- 
tributed by  the  component  districts  or  con- 
tributory places  in  proportion  to  the  rateable 
value  of  the  property  in  each  district  or  con- 
tributory place,  such  value  to  be  ascertained 
according  to  the  valuation  list  in  force  for  the 
time  being. 

For  the  purpose  of  obtaining  payment  from 
component  districts  of  the  sums  to  be  con- 
tributed by  them,  the  joint  board  are  to  issue 
their  precept  to  the  local  authority  of  each 
component  district,  stating  the  sum  to  be  con- 
tribute<l  by  such  authority,  and  requiring  such 
authority,  within  a  time  limited  by  the  pre- 
cept, to  pay  the  sums  therein  mentioned  to 
the  joint  board,  or  to  such  person  as  the  joint 
board  may  direct. 

Any  sum  mentioned  in  a  precept  addressed 
by  a  joint  board  to  a  local  authority  is  to  be 
a  debt  due  from  that  authority,  and  may  be 
recovered  accordingly,  such  contribution  in 
the  case  of  a  rural  authority  being  deemed  to 
be  general  expenses. 

If  any  local  authority  makes  default  in 
complying  with  the  precept  addressed  to  it, 
the  joint  board  may,  instead  of  instituting 
proceedings  for  the  recovery  of  a  debt,  or  in 
addition  to  such  proceedings  as  to  any  part  of 
a  debt  which  may  for  the  time  being  be  un- 
piid,  proceed  in  the  same  summary  manner  as 
detailed  under  **  Expenses  of  Port  Sanitary 
Authority." 

For  the  purpose  of  obtaining  payment  from 
contributory  places  of  the  sums  to  be  con- 
tributed by  them,  the  joint  board  shall  have 
the  same  powers  of  issuing  precepts  and  of 
recovering  the  amounts  name<l  therein  as  if 
such  contributory  places  formed  a  rural  dis- 
trict, and  the  joint  board  were  the  authority 
thereof.— (1».  H.,  s.  283,  284  ) 

Port  San  Harp  A  vthoritp.  Expenses  of.— Any 
expenses  incurred  by  a  i>ort  sanitary  authority 
constituted  temporarily  in  carrj'ing  into  effect 
any  purposes  of  the  Public  Health  Act  are  to 
be  defrayed  out  of  a  common  fund  to  be  con- 
tributed by  the  riparian  authorities  in  such 
}iroportion8  as  the  Local  Government  Board 


thinks  juit.  Lut  the  mayor,  alderioeu,  anc 
commons  of  the  city  of  London,  being  the  perl 
sanitary  authority  of  that  city,  are  to  pay  th< 
port  sanitary  expenses  out  of  their  corporate 
funds. -(P.  H.,  8.  291.) 

The  port  sanitary  authority,  if  itself  a  local 
authority  independently  of  its  character  of  a 
port  sanitary  authority,  is  to  raise  the  propor- 
tion of  expenses  duo  in  respect  of  its  own  dis- 
trict in  the  same  manner  as  if  such  expensei 
had  been  incurred  by  it  in  the  ordinary  man- 
ner for  the  purposes  of  the  Public  Health  Act 

For  the  purpose  of  obtaining  payment  from 
the  contributory  riparian  authorities  of  the 
sums  contributed  by  them,  the  i>ort  sanitary 
authority  is  to  issue  their  precept  to  each 
authority,  requiring  payment  within  a  time 
limited  by  the  precept. 

Any  contribution  payable  by  a  riparian 
authority  to  such  port  sanitary  authority  shall 
be  a  debt  due  from  them,  and  may  be  re- 
covered accordingly,  such  contribution  in  the 
case  of  a  rural  authority  being  deemed  general 
expenses  of  that  authority.  If  any  riparian 
authority  makes  default  in  complying  with 
the  precept  addressed  to  it  by  a  port  sanitary 
authority,  such  port  sanitary  authority  mar, 
instead  of  instituting  proceedings  for  the 
recovery  of  the  debt,  or  in  addition  to  sucli 
proceedings,  as  to  any  part  of  the  debt  whiol 
may  for  the  time  being  be  unpaid,  proceed  it 
the  summary  manner  in  the  Act  provided  tc 
raise  within  the  district  of  the  defaultinf 
authority  such  sum  us  may  be  sufficient  U 
pay  the  debt  due. 

Sviiere  several  riparian  authorities  are  com 
bined  in  the  district  of  one  ])ort  sanitan 
authority  the  Local  Government  Board  ma^ 
declare  that  some  one  or  more  of  such  autho 
rities  shall  be  exempt  from  contributing  t^ 
the  expenses  incurred  by  such  authorities.- 
(P.  H.,  s.  290.) 

Where  any  port  sanitary  authority,  join 
board,  or  other  authority,  are  authorised,  ii 
])ursuance  of  the  Public  Health  Act,  to  procee< 
in  a  summary  manner  to  raise  within  the  dis 
trict  of  a  defaulting  authority  such  sum  as  mn^ 
bo  sufficient  to  pay  any  debt  due  to  them,  th> 
authority  so  authorised  has  in  relation  to  sue] 
sum  the  same  powers  as  if  they  were  the  de 
faulting  authority,  and  have  therefore  power  t 
levy  a  rate  upon  individual  ratepayers  in  th 
defaulting  authority's  district  by  any  office 
appointed  by  them ;  and  the  officer  so  af 
pointed  has  the  same  powers,  and  the  rate  i 
to  be  levied  in  the  same  manner,  and  is  to  b 
subject  to  the  same  incidents,  in  all  resi>ects  s 
if  it  were  being  levied  by  the  officer  of  th 
defaulting  authority  for  the  i>ayment  of  th 
expenses  of  that  authority ;  and  whore  th 
defaulting   authority    have   power   to    rais 
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moneys  due  for  their  expenses  by  issuing  pre- 
cepts,  kc,  the  authority  so  anthorised  as 
aforesaid  has  the  same  power  as  the  defaulting 
authority  would  have  of  issuing  precepts,  &c. 
Any  precepts  issued  by  the  said  authority 
for  ruling  the  sum  due  to  them  may  be  en- 
forced in  the  same  manner  in  all  respects  as 
if  thej  had  been  issued  by  the  defaulting 
sQthority. 

The  Raid  authority  may,  in  making  an  esti- 
mste  of  the  sum  to  be  raised  for  the  purpose 
(if  pajbg  the  debt  due  to  them,  add  such  sums 
u  tbey  think  sufficient,  not  exceeding  10  per 
cent  on  the  debt  due,  and  may  defray  there- 
oat  til  costs,  charges,  and  expenses  (including 
compeDSfttion  to  any  persons  they  may  employ) 
to  be  incurred  by  such  authority  by  reason  of 
tie  defsolfi  of  the  defaulting  authority ;  and 
tie  add  authority  so  authorised  are  to  apply  all 
luoocyi  nused  by  them  in  payment  of  the  debt 
due  to  them,  and  such  costs,  charges,  and 
cxpeoMs  as  aforesaid,  and  shall  render  the 
fcaUsee,  if  any,  remaining  in  their  hands  after 
Mch  application  to  the  defaulting  authority. 
-(P.  tt,  s.  292.) 

PriraU  Improvement  ExpenteM. — Such  ex- 
peues  u  the  construction  of  necessary  house- 
drunt,  of  a  sufficient  water-closet  (or  privy 
or  earth-closet),  and  of  an  ashpit,  the  repair- 
ing of  eustiug  water-closets  and  ashpits,  the 
deannngof  offensive  ditches,  &c.,  removal  of 
offesflre  accumulations  so  far  as  the  expenses 
are  not  covered  by  the  sale  thereof,  and  the 
like,  are  defrayed  by  private  improvement 
ratei,  a  rate  which  both  urban  and  rural 
BQtborities  have  power  to  make  for  such  pur- 
roiei.-(P.  H.,  s.  213,  232.)    See  Rate,  Pbi- 

Beewery  of  Private  Improvement  Expentet 
from  Owner. — Where    any   local  authority 
hire  incurred  expenses  for  the  repayment 
whereof  the  owner  of  the  premises  for  or  in 
FMpeet  of  which  the  same  are  incurred  is  made 
liable  under  the  Public  Health  Act,  such  ex- 
Iienies  may  be  recovered,  together  with  inte- 
rest at  a  rate  not  exceeding  five  pounds  per 
centum  per  annum,  from  the  date  of  service 
of  a  demand  for  the  same  till  imyment  thereof, 
from  any  person  who  is  the  owner  of  such 
]>remises,  when  the  works  are  completed  for 
which  such  expenses  have  been  incurred.     In 
all  summary  proceedings  by  a  local  authority 
for  the  recovery  of  expenses  incurred  by  them 
in  works  of  private  improvement,  the   time 
within  which  such  proceedings  may  be  taken 
shall  be  reckoned  from  the  date  of  the  service 
vi  notice  of  demand. 

^Vllere  such  expenses  have  been  settled 
and  apportioned  by  the  surveyor  of  the  local 
authority  as  payable  by  such  owner,  such  ap- 
|iortionm«B^  shMU  be  hioding  moJ  coDclwdve  / 


on  such  owner,  unless  within  three  months 
from  service  of  notice  on  him  by  the  local 
authority  or  their  surveyor  of  the  amount 
settled  by  the  surveyor  to  be  due  from  such 
owner,  he  shall  by  written  notice  dispute  the 
same. 

The  local  authority  may,  by  order,  declare 
any  such  expenses  to  be  payable  by  annual  in- 
stalments within  a  period  not  exceeding  thirty 
years,  with  interest  at  the  rate  of  five  pounds 
per  centum  per  annum,  until  the  whole  amount 
is  paid;  and  any  such  instalments  and  inte- 
rest, or  any  part  thereof,  may  be  recovered  in 
a  summary  manner  from  the  owner  or  occu- 
pier for  the  time  being  of  such  premises,  and 
may  be  deducted  from  the  rent  of  such  pre- 
mises, in  the  same  proportions  as  are  allowed 
ill  the  case  of  private  improvement  rates  under 

this  Act.— (P-  H.,  s.  257.) 

Potcer  of  IndividuaU  to  Appeal  apaintt 
Private  Improvement  Expentei,  dtc— "Wliere 
any  person  deems  himself  aggrieved  by  the 
deciiiion  of  the  local  authority  in  any  case  in 
which  the  local  authority  are  empowered  to 
recover  in  a  summary  manner  any  expenses 
incurred  by  them,  or  to  declare  such  expenses 
to  be  private  improvement  expenses,  he  may, 
within  twenty-one  days  after  notice  of  such 
decision,  address  a  memorial  to  the  Local  Go- 
vernment Board,  stating  the  grounds  of  his 
complaint,  and  shall  deliver  a  copy  thereof  to 
the  local  authority;  the  Local  Government 
Board  may  make  such  order  in  the  matter  as 
to  the  said  Board  may  seem  equitable,  and  the 
order  so  made  shall  be  binding  and  conclusive 
on  all  parties. 

Any  proceedings  that  may  have  been  com- 
menced for  the  recovery  of  such  expenses  by  the 
local  authority  shall,  on  the  delivery  to  them 
of  such  copy  as  aforesaid,  be  stayed ;  and  the 
Local  Government  Board  may,  if  it  thinks  fit, 
by  its  order,  direct  the  local  authority  to  pay 
to  the  person  so  proceeded  ogainst  such  sum 
as  the  said  Board  may  consider  to  be  a  just 
compensation  for  the  loss,  damage,  or  griev- 
ance thereby  sustained  by  him.— (P.  U.,  s. 
208.) 

Eural  Authority f  Expenses  of. — The  ex- 
penses incurred  by  a  rural  authority  in  the 
execution  of  the  Public  Health  Act  are  divided 
into  general  expenses  and  special  ex]>enses. 

General  expenses  are  payable  out  of  a  com- 
mon fund  to  be  raised  out  of  the  poor-rate  of 
the  parishes  in  the  district  according  to  the 
rateable  value  of  each  contributory  place. 

Special  exi>ense8  are  a  separate  charge  on 
each  contributory  place. 

General  expenses  (other  than  those  charge- 
able on  owners  and  occupiers  under  the  Act) 
are  the  exiienses  of  the  ettaUishment  and 
officers  of  the  rural  autbovlly,  1\l«  <ixv«\i«ft\\xi 
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relation  to  dinnfectiotif  the  priividing  convey- 
ance for  infected  pentons,  and  all  other  ex- 
pen  ties  not  determined  by  the  Act  or  by  order 
of  the  Local  Government  Board  to  be  special 
expenses. 

S]>ecial  expenses  are  the  expenses  of  the 
construction^  inainttnanfe^  and  cleansing  of 
sewers  in  any  contributory  place  within  the 
district,  the  providing  a  sxtppty  of  water  to  any 
such  place,  Hud  maintaining  any  necessary 
uvrks  ioT  that  purjiose,  the  charges  and  ex- 
penses arising  out  of  or  incidental  to  the  pos- 
session of  property  transferrc<l  to  the  mnd 
authority  in  trust  for  any  contributory  place, 
and  all  other  ex]>ense8  incurred  or  payable  by 
the  rural  authority  in  or  in  respect  of  any 
contributory  place  within  the  district,  and  de- 
termined by  order  of  the  Local  Government 
Board  to  be  special  expenses. 

Where  the  rural  authority  make  any  setcers 
or  provide  any  vater-sapply  or  execute  any 
other  work  under  this  Act  for  the  common 
benefit  of  any  two  or  more  contributory  places 
within  their  district,  they  may  apportion  the 
expense  of  constructing  any  such  work,  and  of 
maiuuiining  the  same,  in  such  proportions  as 
they  think  just,  between  such  contributory 
places,  and  any  expense  so  apportioned  to  any 
such  contributor}*  place  shall  be  deemed  to  be 
special  expenses  legally  incurred  in  respect  of 
such  contributory  place. 

The  overseers  of  any  contributory  place,  if 
aggrieved  by  any  such  api>ortionment,  may, 
within  twenty-one  days  after  notice  has  been 
given  to  them  of  the  apportionment,  send  or 
deliver  a  memorial  to  the  Local  Government 
Board  stating  tlieir  grounds  of  complaint,  and 
the  said  Board  may  make  such  order  in  the 
matter  as  to  it  may  seem  equitable,  and  the 
order  so  made  shall  be  binding  and  conclusive 
on  all  parties  concerned. 

The  following  areas  situated  in  a  rural  dis- 
trict shall  be  contributory  places  for  the  ]iur- 
poses  of  the  Public  Health  Act ;  that  is  to  say, 
(1.)  Every  parish  not  having  any  i>art  of  its 
area  within  the  limits  of  a  special 
drainage  district  or  of  an  urban  dis- 
trict ;  and 
(2.)  Every  special  drainage  district ;  and 
(3.)  In  the  case  of  a  parish  wholly  situated 
in  a  rural  district,  and  part  of  which 
forms  or  is  part  of  a  special  drainage 
district,  such  portion  of  that  pariHh 
as  is  not  comprised  within  such  spe- 
cial drainage  district ;  and 
in  the  case  of  a  parish  a  part  of  which  is 
situated  within  an  urban  district,  such  por- 
tion of  that  parish  as  is  not  comprised  within 
such  urban  district,  or  within  any  such  spe- 
cial drainage  district  as  aforesaid.— (P.  H., 
B.229.) 


Urban  Authority,  Expenses  of. — The  ex- 
penses of  an  urban  authority  in  the  execution 
of  the  Public  Health  Act,  1875,  are  defniye<l 
out  of  the  district  fund  and  general  district 
rate  {see  Rates),  subject  to  the  following 
exceptions : — 

**Tliat  if  in  any  district  the  expenses  in- 
curred by  an  url>an  authority  (being  the 
council  of  a  borough)  in  the  execution  of  the 
Sanitary  Acts  were  at  the  time  of  the  passing 
of  the  Public  Health  Act  payable  out  of  the 
borough  fund  or  borough  rate,  then  the  ex- 
penses incurred  by  that  authority  in  the  exe- 
cution of  the  Act  shall  be  charged  on  and 
defrayed  out  of  the  borough  fund  or  borough 
rate;  and 

**That  if  in  any  district  the  expenses  in- 
curred by  an  urban  authority  (being  improve- 
ment commissioners)  in  the  execution  of  the 
Sanitary  Acts  were  at  the  time  of  the  passing 
of  the  Public  Health  Act  payable  out  of  any 
rate  in  the  nature  of  a  general  district  rate 
leviable  by  them  as  such  commissioners 
throughout  the  whole  of  their  district,  then 
the  expenses  incurred  by  that  authority  in  the 
execution  of  this  Act  shall  be  charged  on  and 
defrayed  out  of  such  rate ;  and  for  the  pur- 
poses of  this  section  the  council  of  the  borough 
of  Folkestone  shall  be  deemed  to  be  Improve- 
ment Commissioners ;  and 

*'That  where  at  the  time  of  the  i>a8sing  of 
the  Public  Health  Act  the  expenses  incurred 
by  an  urban  authority  in  the  execution  of 
certain  purposes  of  the  Sanitary  Acts  were 
payable  out  of  the  borough  fund  and  borough 
rate,  and  the  expenses  incurred  by  such 
authority  in  the  execution  of  the  other  pur- 
poses of  the  said  Acts  were  payable  out  of 
a  rate  or  rates  leviable  by  that  authority 
throughout  the  whole  of  their  district  for 
pa\'ing,  sewering,  or  other  sanitary  purjKwes, 
then  the  expenses  incurred  by  that  authority 
in  the  execution  of  the  same  or  similar  pur- 
poses  respectively  under  this  Act  shall  re- 
spectively be  charged  on  and  defrayed  out  of 
the  borough  fund  and  borough  rate,  or  out  of 
the  rate  or  rates  leviable  as  aforesaid.** — 
(P.  H.,  s.  207.) 

And  in  certain  cases,  where  at  the  time  of 
the  passing  of  the  Public  Health  Act,  the  ex- 
])on8es  of  an  urban  authority  were  defrayetl 
otherwise,  the  Local  Government  Board,  on 
application,  may  alter  the  mode  of  payment, 
and  declare  that  the  exi>enses  shall  be  defrayed 
out  of  the  district  fund  and  general  district 
ratc.-(P.  H.,  B.  208.) 

The  following  ex]>en8e8  are  paid  out  of 
the  district  fund  and  gene^  district  rate, 
viz. : — 

Expenses  under  Artisans'  and  Labourers' 
Dice((iivj«  Ac(t. 
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Expense  of  the  auditor'a  feet,   where  the 
Military  aultkority  i*  not  a  taicn  council. 
Compensation  for  damoffes. 
Election  expemet, 
FiUk,  removal  of,  from  ditches. 
Expenta  connected  iciih  goi  and  water- 
fuppljf. 

Expenses  connected  with  the  repair  of  hifih- 
vnjft  \Aere  the  whole  district  is  not  rated  for 
faring,  de. 

Legal  expenses  connected  with  the  derk, 

Tkt  lighting  of  streets, 

Mapt  and  plans. 


Public  baths  and  wash-houses* 
Public  conveyances. 
Provisional  order,  costs  of. 
Salaries  of  officers. 
Salary  of  stipendiary  nmgistrates. 
Surveys, 

Tramways,  expenses  of. 
General  expenses,  and  expenses  not  other- 
wise provided  for.    See  Loans,  Rates,  &c. 

Xxtraot  of  Meat— iS^e  Meat,  Extract  of. 

Xye,  Diaeaaea  of— See  Blindness,  Oph- 
thalmia, School  Htoi£nb. 


F. 


FftoiOftoa,  Factory  Aots— The  Factory 

AcU  ftre  a  series  of  Btatatea,  extending  from 

1833  to  1874— viz..  The  Factory  Act,  1833; 

the  Factory  Act,  1844 ;  the  Factory  Act,  1856 ; 

th»  Factory  Act,  1871 ;  and  Factory  Act,  1874 

—to  regulate  the  hours  of  employment,  the 

age,  the  prerention  of  injury  to  health,  and 

other  matters  relating  to  persons  employed 

in  factories. 

The  Factory  Acts  enter  into  considerable 
detaO,  so  that  they  cannot  be  inserted  here ; 
but  the  principal  sanitary  provisions  will  be 
given. 

The  factories  are  under  special  inspectors, 
bat  the  sanitary  officers  of  a  sanitary  authority 
have  the  same  right  of  entry,  &c.,  as  they 
have  in  respect  to  other  buildings. 

The  word  **  factory "  is  defined  by  27  &  28 
Vict.  e.  4S,  as  follows  : — 

**In  the  manufacture  of  earthenware,  ex- 
cept as  aforesaid,  any  place  in  which  persons 
work  for  hire  in  making,  or  assisting  in  mak- 
ing, finishing,  or  assisting  in  finishing,  earthen- 
ware of  any  description. 

*'  In  the  manufacture  of  lucifer  matches,  any 
place  in  which  persons  work  for  hire  in  mak- 
ing lucifer  matches,  or  in  mixing  the  chemicid 
materials  for  making  them,  or  in  any  process 
incidental  to  making  lucifer  matches,  except 
the  catting  of  the  wood. 

**  In  the  manufacture  of  percussion-caps,  any 
place  in  which  persons  work  for  hire  in  mak- 
ing percusiiion-caps,  or  in  mixing  or  storing 
the  chemical  materials  for  making  them,  or 
in  any  process  incidental  to  making  percus- 
aion-caps. 

**  In  the  manufacture  of  cartridges,  any 
place  in  which  persons  work  for  hire  in  mak- 
ing cartridges,  or  in  any  process  incidental  to 
making  csrtxidges,  except  the  manufscture  of 


the  paper  or  other  material  that  is  used  in 
making  the  cases  of  the  cartridges. 

**  In  the  employment  of  paper-staining,  any 
place  in  which  persons  work  for  hire  in  print- 
ing a  pattern  in  colours  upon  sheets  of  paper, 
either  by  blocks  applied  by  hand  or  by  rollers 
worked  by  steam,  water,  or  other  mechanical 
power. 

**In  the  employment  of  fustian  -  cutting, 
any  place  in  which  persons  work  for  hire  in 
fustian-cutting.    - 

"  For  the  purposes  of  this  Act  an  appren- 
tice shall  be  deemed  to  be  a  person  working 
for  hire. 

**No  building  or  premises  used  solely  for 
the  purpose  of  a  dwelling-house  shaU  be 
deemed  to  be  a  factory." 

The  30  &  31  Vict.  c.  103,  enacts  that  the 
word  ** factory  "  shall  mean  as  follows: — 

1.  Any  blast-furnace  or  other  furnace,  or 
premises  in  or  on  which  the  process  of 
smelting,  or  otherwise  obtaining  any  metiil 
from  the  ores,  is  carried  on  (which  furnace 
or  premises  are  hereinafter  referred  to  as  a 
blast-furnace). 

2.  Any  copper-mill. 

3.  Any  mill,  forge,  or  other  premises  in  of 
on  which  any  process  is  carried  on  for  con- 
verting iron  into  malleable  iron,  steel,  or  tin- 
plate,  or  for  otherwise  making  or  converting 
steel  (which  mills,  forges,  and  other  premisei 
arc  hereinafter  referred  to  as  iron -mills). 

4.  Iron-fouudries,  copper-foundries,  brass- 
foundries,  and  other  premises  or  places  in 
which  the  process  of  founding  or  casting  any 
metal  is  curried  on. 

5.  Any  ])remises  in  which  steam,  water,  of 
other  mechanical  power  is  used  for  moving 
machinery  employed— 

{a.)  In  the  mauafactuie  ol  maftYnxL^rs  • 


7A0 


(2I6) 


7AC 


(6.)  In  the  manufacture  of  any  article  of 
metal  not  being  machinery. 

(c.)  In  the  manufacture  of  indiarubber  or 
gutta-percha,  or  articles  made  whoUy  or  partly 
of  indiarubber  or  gutta-percha. 

6.  Any  premises  in  which  any  of  the  fol- 
lowing manufactures  or  processes  are  carried 
on,  namely — 

(a.)  Paper  manufacture. 

(6. )  Glass  manufacture. 

(c.)  Tobacco  manufacture.  • 

{d. )  Letterpress  printing. 

{e.)  Bookbinding. 

7.  Any  premises,  whether  adjoining  or 
separate,  in  the  same  occupation,  situated  in 
the  same  city,  town,  parish,  or  place,  and 
constituting  one  trade  establishment,  in,  on, 
or  within  the  precincts  of  which  fifty  or  more 
persons  are  employed  in  any  manufacturing 
process.  And  every  part  of  a  factory  shall  be 
deemed  to  be  a  factory,  except  such  part,  if 
any,  as  is  used  exclusiyely  as  a  dwelling. 

*' Manufacturing  process'*  shall  mean  any 
manual  labour  exercised  by  way  of  trade  or 
for  purposes  of  gain  in  or  incidental  to  the 
making  any  article  or  part  of  an  article,  or  in 
or  incidental  to  the  altering,  repairing,  orna- 
menting, finishing,  or  otherwise  adapting  for 
sale  any  article. 

Age. — In  future,  no  child  may  be  employed 
under  the  age  of  nine  (1875),  and  after  1875 
under  the  age  of  ten.— (37  &  38  Vict,  c  44, 
1.12.) 

Cltanlineu  and  Ventilation  of  Factoriu. — 
A  factory  is  to  be  kept  in  a  cleanly  state  and 
properly  ventilated,  so  as  to  render  harmless, 
as  far  as  practicable,  gases,  dust,  and  other 
impurities  generated  during  manufacture. 
Penalty  for  neglect,  £10  or  I^ss,  but  not  less 
than  £3  (27  &  28  Vict.  c.  38,  s.  4).  The  court 
may,  however,  instead  of  inflicting  a  penalty, 
order  certain  works  to  be  done. 

It  is  lawful  for  the  occupier  to  make  special 
rules  for  compelling  the  observance,  amongst 
his  workmen,  of  the  conditions  necessary  to 
ensure  the  required  degree  of  cleanliness  and 
ventilation,  and  to  annex  to  any  breach  of 
such  rules  a  penalty  not  exceeding  £1.  They 
must  be  approved  of  by  one  of  her  Majesty^s 
Principal  Secretaries  of  State,  and  printed 
copies  hung  up  in  the  factory.— (27  k  28  Vict. 
0.  38,  s.  5.) 

There  are  also  useful  enactments  in  force 
with  regard  to  lime-washing  the  walls,  ceil- 
ings, &C.,  of  a  factory.— (7  k  8  Vict.  c.  15,  s. 
18,  &c.) 

In  every  factory  where  grinding,  glazing,  or 
polishing  on  a  wheel,  or  any  other  process,  is 
carried  on  by  which  dust  is  generated  and  in- 
haled by  the  workmen  to  an  injurious  extent, 
if  it  appears  to  any  inspector  of  factories  that 


such  inhalation  could  be  to  a  great  extent  pre- 
vented by  the  use  of  a  fan  or  other  mechanical 
means,  it  shall  be  lawful  for  the  inspector  to 
order  a  fan  or  other  mechanical  means,  of 
such  construction  as  may  from  time  to  time 
be  approved  by  one  of  her  Majesty's  Principal 
Secretaries  of  State.— (30  &  31  Vict.  c.  103. 
s.  9.) 

Hours, — The  period  of  employment  in 
factories  is  restricted,  with  a  few  unimportant 
exceptions,  to  ten  hours  a  day — i.*.,  twelve 
working  hours,  with  two  hour's  intervals  for 
meals.  No  child,  young  person,  or  woman  may 
be  employed  for  any  puqwse  whatever  after 
two  o'clock  on  Saturday  afternoon.  No  child, 
young  person,  or  woman  may  be  employed  ou 
Sunday  in  or  about  any  factory. 

iffo/i.  Food,  <{'C.— There  are  useful  regula- 
tions for  preventing  the  injury  to  health  aris- 
ing from  the  operatives  eating  their  meals  in 
the  same  room  in  which  they  work. 

In  the  manufacture  of  lucifer  matches,  no 
child,  young  person,  or  woman  shall  be  allowed 
to  take  his  or  her  meals  in  any  part  of  the 
factory  where  any  manufacturing  process  U 
going  on,  except  cutting  the  wood. — (27  k  28 
Vict.  c.  48,  B.  6.) 

In  the  manufacture  of  glass,  no  child,  &c, 
is  allowed  to  take  meals  in  any  part  of  the 
factory  where  the  materials  are  mixed,  or  in 
the  manufacture  of  flint-glass,  where  the  work 
of  grinding,  cutting,  and  polishing  is  carried 
on.— (27  &  28  Vict.  c.  48,  s.  6.) 

All  children,  young  persons,  and  women  in 
the  factory  shall  have  the  time  allowed  them 
for  meals  at  the  same  hours  of  the  day,  unless 
some  alteration  for  special  causes  be  allowed 
in  writing  by  an  insi^ctor.- (37  k  38  Vict.  c. 
44,  s.  7.) 

No  child,  young  person,  or  woman  is  allowed 
during  meal-time  to  be  employed  in  the  fac- 
tory, or  to  remain  in  any  room  in  which  any 
manufacturing  process  is  carried  on. — (37  & 
38Vict.  C.44,  8.  a) 

Two  hours  are  to  be  allowed  for  meals  in 
factories  in  which  the  hours  are  from  7  A.M. 
to  7  P.M.,  or  from  6  A.M.  to  6  P.M.  One  of  the 
two  hours,  at  least,  must  be  before  3  o'clock 
P.M.  ^o  child,  young  person,  or  woman  may 
be  employed  for  more  than  four  and  a  half 
hours  without  an  interval  of  at  least  half  an 
hour  for  a  meal.— (37  k  38  Vict.  c.  44,  s.  5.) 

Overcrowding, — No  factory  shall  be  so  over- 
crowded while  work  is  carried  on,  as  to  be 
dangerous  or  prejudicial  to  the  health  of  those 
employed  therein.— (30  &  31  Vict.  c.  lOa) 

Privies f  <t'C. — Where  it  appears  to  any  local 
authority  by  the  report  of  their  surveyor  that 
any  house  is  used  or  intended  to  be  used  as  a 
factory  or  building  in  which  persona  of  both 
sexes  are  emyloyedor  intended  to  be  omxdoyed, 
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mt  one  time  inanymaDafacture,  trade,  orbusi- 
iMta,  the  local  aathoritj  may,  if  tbey  think  fit, 
by  written  notioe  require  the  owner  or  occupier 
of  such  bouae,  witbin  the  time  therein  speci- 
fied, to  construct  a  sufficient  number  of  water- 
cWu,  earth-closets,  or  privies  and  ashpits  for 
the  separate  use  of  each  sex. 

Any  person  who  neglects  or  refuses  to 
comity  with  any  such  notice  shall  be  liable 
fur  each  default  to  a  penalty  not  exceeding 
twentf  poundMf  and  to  a  further  penalty  not 
exceeding /orfj^  thillings  for  every  day  during 
which  the  default  is  con  tinned.— (P.  H.,  s.  38.) 
The  most  recent  return  (1871)  showed  that 
1,23^000  women,  children,  and  young  persons 
vera  under  Government  protection  as  far  as 
re^ed  the  Factory  and  Workshop  Acts ; 
but  the  principle  of  these  Acts  has  been  still 
ftfther  extended  by  recent  legislation  to  textile 
BULnafactories,  so  that  the  numbers  given  are 
mQch  below  the  true  figures.  The  whole  of 
the  Factory  Acts  should  without  doubt  be 
coDiolidsted,  and  their  principles  still  farther 
extended. 

7aotorie0Y  Air  of— Suspended  in  the  air 
of  factories  will  bo  found  minute  portions 
of  the  substance  or  fabrics  manufactured  in 
tbem,  epithelium,  and  other  organic  impuri- 
ties; hence  the  necessity  for  thorough  and 
complete  ventilation.  See  AiR  ;  Factories; 
TiuDEs,  Ih'JUEious;  Ventilation,  &o. 

Ttooal  Matter— ;See  Excreta. 

Fairs— An  urban  authority  has  power  to 
rq;ulate  the  holding  and  the  protection  of 
fairs  under  the  provisions  of  the  Markets  and 
Fairs  CUuses  Acts,  1847.-(10  &  11  Vict.  c.  14.) 


lere  is  no  subject  that  is 
of  greater  interest,  as  a  cause  of  disease, 
than  famine.  It  has  always  been  associated 
with  pestilence  in  ancient  times,  under  which 
name  we  must  suppose  plague  and  typhus 
fever  to  have  existed.  Tlie  more  modem 
epochs  of  distress  havo  been  associated  with 
famine  fever,  typhus,  typhoid,  erysipelas, 
diphtheria,  and  other  diseases.  To  trace  the 
causes  of  the  different  famines  of  our  own 
country  is  so  large  a  subject  that  it  is  impos- 
silde  to  treat  of  it  here.  The  dates  of  the 
chief  English  famines  are  as  follows  : — 

A.D. 

Famine  in  Britain ;  people  ate  tho  bark 

of  trees 272 

Famine  in  Scotland ;  thousands  died  .  306 
Famine  in  England ;  40,000  perished  .  310 
Famine  in  England,  Wales,  and  Scotland  739 
Famine  in  England,  Wales,  and  Scot- 
land ;  thousands  died  from  it  .  .  823 
Famine  in  England,  Wales,  and  Scot- 
land; lasted /&tir/^M7v       .        .        .  9i}4 1 


A.I>. 

Famine  in  England,  21  William  I. .        .  1087 
Famine  in  England  and  France,  com- 
bined with  a  fatal  pestilential  fever, 
and  Listed  from  .        .        .       1193  to  1195 
Famine  in  England  ....  1251 

Famine  in  England.    The    people   de- 
voured the  flesh  of  horses,  dogs,  oats, 
and  vermin,  so  great  was  the  distress    1315 
Famine  in  England,  occasioned  by  heavy 

and  long-continued  rains     .        .        .  1335 
A  famine  in  England,  so  severe  that, 
according  to  Stow,  bread  was  made 

from  fern  roots 1438 

A  famine  in  Great  Britain       .        .        .  15(>5 
A  famine  in  England       ....  1795 
T}ie  Irish  famines,  caused  by  the  failure  of 
the  potato  crop,  1814,  1816, 1822, 1831,  1846 

Famine  Fever— 5€c  Fever,  Relapsiko. 
Wmeej—Su  Glakders. 

Farms,  Sewage— iSee  Sewage,  Utilis- 
ation OF,  &c. 

Fat — Fat,  chemically  considered,  consists 
of  mixtures,  in  various  proportions,  of  several 
closely-allied  bodies,  the  principal  of  wldch 
arofour — viz.,  stearine,  margarine,  palmitine, 
and  oleine.  The  last  mentioned  is  liquid,  the 
three  former  solid,  at  ordinary  temperatures. 
Each  of  these  bodies  consists  of  a  certain 
number  of  atoms  of  carbon,  hydrogen,  and 
oxygen,  and  are  ordinarily  described  as  a  com- 
bination of  a  fatty  acid  with  glycerine  :  thus 
stearine  is  stearic  acid  and  glycerine  ;  palmi- 
tine, palmitic  acid  and  glycerine,  and  so  on ; 
but  Berthelot  has  shown  that  they  ought  to 
be  considered  as  tribasic  ethers  of  the  triatomic 
alcohol  glycerine. 

The  fat  of  animals  is  a  concrete  oil  con- 
tained in  the  cellular  membrane  of  their 
bodies,  more  especially  round  some  of  the 
viscera.  The  vegetable  fats  are  generally 
most  abundant  in  the  seeds,  although  found 
in  other  parts  of  the  plant.  Fats  are  soluble  in 
ether,  benzole,  and  turpentine,  and  they  may 
be  mixed  with  each  other  in  any  proportion. 

Stearine  (C57H110O8)  is  a  white  crystalline 
fat.  According  to  Duffy  (Q.  J.  Chem.  Soc, 
V.  210),  it  exists  in  three  modifications,  each 
having  a  different  density  and  a  different  f  us- 
ing-point: — 

o.  Fuses  at  125-6°  F.  (62*'  C.) ;  density,  0986 
/3.  „  147*4°  F.  (641°  C.);  „  1010 
y.       „       157°    F.  (C9-5°C.);     „        1-017 


Stearine  occurs  only  in  animal  fata ;  it  has 
not  hitherto  been  found  in  vegetable  fnts.  It 
yields  about  95*73  per  cent,  of  stearic  acid. 
It  if  soluble  in  leven  Umei  \U  ^«\^\  tl  >^\!l- 
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ing  alcohol,  and  freely  in  hot  etber,  but  sepa- 
rates on  the  cooling  of  the  liquid. 

Stearine  is  easily  obtained  from  mutton  fat, 
which  contains  a  very  large  quantity  of  it.  It 
can  also  be  made  by  heating  together  stearic 
acid  and  glycerine  under  pressure. 

Margarine  (O54H104O6)  is  probably  not  a 
simple  substance.  It  is  the  solid  ingredient 
of  human  fat,  of  goose  grease,  and  is  contained 
in  all  vegetable  fats.  Its  fusing  •  point  is 
116°F.  (47°C.) 

Palmitine  (C5iH9<,06)  is  a  white  solid,  crys- 
tallising in  laminae.  It  has  three  different 
modifications— (a)  fusing  at  114-8°  F.  (46°  C); 
(6)  at  143°  F.  (627°  C);  and  (c)  at  145°  F. 
(62*8°  C.)  On  decomposition  it  yields  95*28 
per  cent,  of  palmitic  acid. 

Oleine  (CS7H104O6). — This  is  a  colourless  oily 
Uquid,  solidifying  at  41°  F.  (5°  C.) 

Vegetable  fats  are  richer  in  oleine  than 
animaL  On  decomposition  it  yields  95*7  per 
cent,  of  oleic  acid. 

liebig  considered  that  the  carbo-hydrates— 
that  is,  starch,  sugar,  and  similar  bodies — 
formed  fat  by  a  process  of  oxidation.  Thus, 
looked  at  in  a  purely  chemical  sense,  glucose 
would  form  stearine,  carbonic  acid,  and  oxygen 
according  to  the  following  equation  : — 

Sugar.  Stearine. 

20CeHi,O6    =    2C87H110O6    +    6C0, 
+  lOHjO    +    430, 

And  this  opinion  as  to  the  formation  of  animal 
fat  was  supported  by  the  experiments  of  Gund- 
lach,  who  fed  bees  on  pure  sugar,  and  found 
that  they  secreted  wax  in  abundance ;  and  by 
the  researches  of  Huber,  Dumas,  Milne  Ed- 
wards, Boussingault,  Lehmann,  Gronwen, 
Lawes  and  Gilbert,  and  Pasteur.  This  view, 
however,  does  not  appear  to  be  altogether 
true  ;  and  recent  researches,  especially  those 
of  Yoit  and  Petteukofer,  which  include  ex- 
periments extended  over  a  series  of  years, 
rather  prove  that  the  function  of  the  carbo- 
hydrates is  to  protect  fat  from  decomposition, 
and  that  the  fat  itself  is  really  formed  from 
albuminous  and  other  nitrogenous  substances. 
There  is  no  relation  apparent  between  the 
amount  of  carbo-hydrates  taken  in  and  the 
amount  of  fat  deposited,  but  the  amount  of 
fat  bears  a  most  unmistakable  relation  to  the 
amount  of  meat  decomposed.  According  to 
these  observers,  every  amount  of  albumen  re- 
quires a  certain  quantity  of  carbo-hydrates,  in 
order  that  the  fat  formed  from  the  albumen 
may  be  entirely  deposited.  These  experiments 
were  made  upon  a  dog ;  but  it  is  highly  pro- 
bable that  the  process  of  fat-formation  in  the 
carnivora  differs  in  no  essential  degree  from 
the  herbivora  or  other  classes  of  animals ;  be- 
aJdes  which,  tiie  oonoluiions  are  itrengthened 


by  other  facts  and  observations,  such  as  tb< 
formation  of  adipocere  entirely  from  nitro 
genous  tissues  ;  the  experiments  of  Blondeau 
Hoppe,  Kemmerich,  and  Fleischer,  accordin* 
to  which  fat  was  formed  at  the  expense  o 
caseine ;  and  the  researches  of  J.  Bauer,  01 
the  slow  poisoning  of  dogs  with  phospborns 
all  of  which  point  in  the  same  direction,  anc 
disprove  the  older  views. 

The  functions  of  fat  in  the  body,  besides  the 
important  mechanical  functions  of  filling  up 
interstices,  diminishing  friction,  and  retaining 
animal  heat,  through  its  bad  conducting 
power,  are  various.  It  is  generally  held  to  be 
one  of  the  great  heat-producing  or  respiratory 
agents,  a  view  supported  by  the  craving  of 
inhabitants  of  cold  climates  for  a  fatty  diet. 
Experiments  have  also  shown  that  it  is  a 
digestive  agent  of  considerable  power,  for 
Lehmann  proved  that  albuminous  substances, 
deprived  of  fat,  remain  longer  in  the  stomach 
than  the  same  substances  impregnated  with 
fat.  It  is  also,  with  good  reasons,  supposed 
to  aid  greatly  in  cell-growth,  the  nutrition  01 
nerve  tissue,  and  in  the  genesis  of  blood. 

The  calorific  or  motive  powers  of  fat  are 
generally  believed  to  be  twice  and  a  half  ut 
great  as  those  of  the  other  hydrocarbons. 


Poundii  of 

Pooiid*  lirud 

Water  nilasd 

1  Foiit 

!«•  P. 

high. 

Batter 

• 

18«^) 

14,4^1 

Beef  fat    . 

■ 

iom 

16,142 

How  much  fat  is  really  required  by  the 
system  is  difficult  to  determine.  Moleschoti 
gives  the  amount  of  fat  daily  required  for  s 
male  European  adult  of  average  height  ai 
2*964  oz.,  while  Pettenkofer  and  Voit  give 
3 '63  oz.  as  the  quantity  required.  For  a  sol- 
dier on  service  in  the  field,  Parkes  allows  3*5 
to  4*5  oz.  daily.  Play  fair  says  that  a  prize- 
fighter  in  training  takes  3*1  oz.  daily.  Foi 
a  man  at  rest,  1  oz.  daily  is  the  amount  calcu- 
lated as  being  sufficient.  If  we  look  at  the  pro- 
portion of  fat  in  milk,  which  we  may  regard  ai 
a  model  food,  the  amount  required  by  the  sys- 
tem would  seem  to  be  at  least  28  per  cent,  oi 
the  dry  solid  matter  of  food.  Animal  fati 
appear  easier  of  digestion  and  absorption  thai 
vegetable.  Berthc  found  that,  in  addition  tc 
the  fat  in  his  ordinary  diet,  he  could  absorl 
30  grammes,  or  1*059  oz.,  of  cod-liver  oil, 
butter,  or  other  animal  food.  In  some  in- 
stances lj(  oz.  were  absorbed,  but  only  2( 
grammes  or  0*7  oz.  of  vegetable  oils,  Wher 
he  took  40  grammes,  31*5  were  absorbed,  8*/ 
passed  by  the  bowels ;  when  60  grammes  wen 
taken,  48  were  absorbed  and  12  passed. 

The  prox>ortions  of  fat  contained  in  the  offa 
and  carcasses  of  different  animals  are  showi 
in  the  Collowm%  table  : — 
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Store  oxen 
Dalf-fat  oxen 
7&toxen  . 
Fatcftlres 
Store  »h4^ep 

Half  &U  sheep 

Tkttheep. 

Tery  &U  sheep 

TitUmbs 

Store  pigs 

Fit  pigs    . 

lle&nofall 


CUCM^ 

OfBd. 

1«^ 

•  •• 

220 

16-7 

84^ 

28  8 

10^ 

14-8 

23  8 

181 

813 

18  5 

45  4 

26-4 

65  1 

845 

80-9 

201 

281 

150 

49  6 

228 

34-4 
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TlShoitmgBr— The  bnsineH  of  a  fellmonger 
eoDM  under  the  denomination  of  an  offensive 
tnde,  and  as  anch  ean  be  regulated  by  bylaws 
in  SD  urban  district.  The  penalty  for  estab- 
liihiiig  a  fellmonger's  business  without  the 
cooaent  of  the  urban  authority  is  £50  or  less, 
sad  40i.  t  day  during  continuance  of  offence. 
-(P.H.,s.ll2,  iia) 


Ftrmantaticm — A  vital  process,  the  re- 
mit of  eell-growth,  by  which  various  organic 
bodies  are  decomposed  into  two  or  more  sub- 
itaaoes  of  simpler  composition.  Thus  the 
fogsn  sre  broken  up  into  carbonic  anhydride 
and  sleohol,  with  or  without  the  separation  of 
the  elements  of  water  and  starch,  sorbin  and 
giyoerioe.  All,  under  the  influence  of  fer- 
mentation, pnxluce  alcohol,  and  undergo 
strictly  analogous  changes.  Fermentation  is 
in  all  cases  preceded,  caused,  and  accompanied 
bj  minate  microscopic  cells,  which  increase 
and  maltiply,  feeding  on  the  nitrogenous  sub- 
itances  in  a  liquid,  and  assimilating  and  chang- 
ing the  saccharine  bodies.  These  fungi  have 
reociTed  various  names,  according  to  the  kind 
of  fennentation  they  produce.  Thus  the  To- 
nla  certruia  and  Penicillium  glaucum  cause 
the  vinous  fermentation,  and  the  T&rula  aceti 
the  scetous  fermentation. 

Uitscherlich  proved  by  a  very  simple  ezpe- 
rimeot  that  fermentation  only  takes  place  in 
contact  with  the  cells.  He  tied  a  piece  of  fil- 
tering paper  over  one  end  of  a  tube  open  at 
both  ends,  and  having  placed  on  it  a  little  yeast, 
immersed  the  tube  in  a  jar  of  syrup.  Fermen- 
tation only  took  ^dace  in  the  tube,  although 
free  communication  for  liquid  particles  existeil 
between  the  syrup  in  the  tube  and  the  syrup 
in  the  jar. 

Pasteur  has  lately  shown  that  the  presence 
of  free  oxygen  is  not  necessary  for  fermenta- 
tion, and  that  there  are  two  kinds  of  ferments 
—the  one,  cUrotAety  requiring  air ;  the  other, 
anerohiety  which  can  live  without  air. 

The  conditions  necessary  for  fermentation 
are— 1.  The  presence  of  water ;  2.  A  tempe- 
rature ranging  between  41"  and  113"  F.  (5"  and 
45"*  C.) ;  8.  The  living  cells ;  4.  The  body 
which  is  to  undergo  fermeDUttion. 


A  nitrogenous  substance  in  the  liquid  greatly 
assists  fermentation,  but  is  not  necessary,  pro- 
viding a  sufficient  quantity  of  yeast,  for  ex- 
ample, is  added.  The  yeast  cells  themselves 
contain  nitrogen,  and  by  the  decomposition  of 
some  the  remainder  increase  and  multiply. 

All  things  which  destroy  the  life  of  cells  are 
inimical  to  fermentation ;  e.ff,^  the  presence 
of  20  per  cent,  or  upwards  of  alcohol,  small 
quantities  of  nitrate  of  silver,  chloride  of  so' 
dium,  sulphate  of  copper,  strychnine,  quinia, 
creosote,  oil  of  turpentine,  and  most  disinfec- 
tants stop  the  process.  On  the  other  hand, 
curiously  enough,  fermentation  is  not  influ- 
enced by  either  arsenious  acid,  acetate  of  lead, 
or  tartar-emetic. 

The  knowledge  that  without  the  presence 
of  living  cells  fermentation  cannot  take  place, 
and  that  therefore  the  air  must  be  rigorously 
excluded  from  a  liquid  or  bo<ly  wliich  by  heat 
or  otherwise  is  free  from  latent  life,  is  a 
knowledge  replete  with  practical  applications 
in  the  preservation  of  food';  as,  for  example, 
the  hermetically-sealed  tins  of  meat  and  of 
milk  manufactured  on  a  large  scale,  and  the 
carefully-protected  jars  of  preserves  made  by 
every  housewife  on  a  small  scale. 

Fermentation  may  be  considered  as  one  of 
the  many  subtile  processes  in  nature  for  de- 
stroying and  removing  effete  matters.  **It  is 
the  grand  power  that  cleanses  the  Augean 
stable  of  nature,  at  the  same  time  that  it  pro- 
vides some  of  the  most  esteemed  articles  of 
utility  and  luxury  for  the  wellbeing  and  en- 
joyment of  man.' 


)( 


Fermented  lAqvMrm^See  Alcoholic 
Beverages. 

FermeBtnm  CerevlsUB— This  is  the 
yeast  fungus.  It  is  occasionally  developed  in 
bread.    See  Yeast. 

Ferralnm — A  form  of  disinfectant  designed 
by  Dr.  Bond,  Medical  Officer  of  Health  to  tho 
Gloucestershire  Combined  Sanitary  District, 
for  use  in  cases  where  a  disinfectant  is  re- 
quired to  be  used  in  considerable  quantities — 
e.g.y  in  flushing  sewers,  deodorising  cesspools, 
urinals,  &c.  It  consists  of  a  combination  of 
the  ferrous  and  aluminio  sulphates  with  a 
mixture  of  terebene  and  carbolic  acid.  Dr. 
Bond  claims  for  it  the  advantages,  that  whilst 
very  little  dearer  than  the  cheapest  of  the 
ordinary  forms  of  disinfectants,  it  is,  unlike 
most  of  them,  largely  soluble  in  water,  is 
much  less  disagreeable  in  odour,  and  much 
more  effective  in  its  permanent  results. 

Fever — The  definition  of  fever  generally 
accepted  in  the  pretenl  d»i  \i  \>V^^  ol  VVx- 


VJEV  ( 1 

cliow!  "Fbtof  coDiliU  eiisnliallj  in  elern- 
tian  of  tempenlure,  wbioh  mniit  nriie  in  an 
increueiltiuuechanga.iuidliaTeiLa  imniediBts 
IWU9S  in  altentiaiu  of  tlie  nerruui  sjatem." 
Tbs  firat  cmiag  af  moat  feven  i>,  UoweTer, 
coatngion;  "there  are,  in  fact,  niniBiijiioiaoiia 

oontagion  oDce  absorbed,  after  a  longer  or 
ahorter  p«rio(l,  acoording  to  the  kind  ot  fei 


febrinc 


Tbe 


.uU  feven,  wlietber 
ii  bent— "Eaaeutia  vero 
atuntm  caliditu."  Ac- 
compunyiiig  tbia  beat  tlieiB  ia  increase  in  tbe 
uxidatton  uf  tbe  carbDnnoeoua  aad  nitrogenons 
lonatitiionta ;  tbe  lunga  exhale  more  carbonic 
acid,  and  more  niirogen  isexcreted  1  for 
pie,  tbe  normHl  amount  of  ureaexcre 
feirer  diut  ii  about  250  gmini  In  on. 
Sir  UnieliiKin  foaud  in  a  oaie  ot  tfphui  fever 
1012  gniini,  and  Vogel,  in  a  caie  of  typhoid, 
lOGA  graina.  It  is  obviuns  tliat  tbia  beaia  no 
relation  to  the  food  taken,  and  tbia  contiunal 
Hcretion  fully  acoaanti  for  the  pc 
losa  of  fleah.  Both  tbe  mnsoular  system  and 
the  natural  fat  ot  tbe  bckly  wast< 
liODca,  according  to  Virchov,  lie< 
while  tbe  glandular  orgiina,  tlic 
kidney,  ic. 


The  T 


1  kinils  of  fev. 


mode  ot  propagHlion,  and  tbe 
vent  tbeir  tjiread,  are  treated  under  their 
reapeotiTe  beadinga.  See  Fevbr,  Ttpbuh  ; 
Feteb,    Tiphoid  i    Feveb,    Soablit,    &c. 


For  the  eight  yeara.  1SC5-7I,  they  arersE 
over  18,000. 

In  1872  the  deaths  from  fever  were  oi 
13,507. 

Tttrer,  BiUona   Ranlttent— A   fat 

analogous  to  relapsing,  bat  nut  identical  wi 
it     It  prevaila  in   Kgyjit    and  the    Lerai 

nsaigoed  as  the  cause. 

Favar,  Brmia^Sa  Fevek,  Typhus. 

Fevera,    Oontinned  — Several  distim 


torn 


r,  under 


leof  n 


1  be  oonfuaed  together, 
tionsof  Hendetson,  Gerhard,  Stewart,  Jeune 
W.  Budd,  Parkei,  and  others  have  sepatali 

uuderthe  daai  of  co«tinae<l,  are  recvgniMi 

1.  Simple  fever. 

2.  Typhoid. 

3.  TyphuB. 

4.  Helapsing. 

Murchison  asserts  that  theae  fevers  ha 
deatroied  during  the  laat  thirty  yean  (pri 
to  lfl73)  B3O.O00  of  the  population  of  En 
Und  and  Wales,  and  71,33S  of  London  aloi 
' '  The  actual  nomber  attacked,  represented  1 
this  mortality,  baa  probably  amounted 
between  five  and  six  millions  in  England  ai 
Wales,  and  to  about  750,000  in   London." 


(Ul'I 


H.) 


The  following  tables  give 
typbua,  typhaiil,  and  ainipli 
mber  uf  years:- 


TABLE  I.— DeAToa  in  Enola:<d  from  Feveb,  at  aeveial  Groups  of  Ages  ic 

Twenty-foor  Tears,  1818-71. 


lour'vin 

1848-71. 

tllZ 

'iHMl. 

I.„.ium«n. 

Agt.. 

Muk-s. 

F,!innl«9, 

>lalH. 

,.„,„. 

M-e. 

T^rmalci. 

All  ages  . 

212,701 

220318 

88tl5 

9188 

781T 

2B,6oa 

28,617 

1063 

1102 

935 

99.1 

..      10     ,. 

16.at3 

21,096 

701 

879 

683 

783 

..      15    ., 

36.890 

*0,U9 

H:ffl 

1472 

.,      23     „ 

23,8*4 

34.002 

993 

looa 

978 

808 

..      «     „ 

17,304 

16.736 

721 

356 

616 

624 

„      5S     „ 

14,932 

C34 

671 

623 

473 

„      75  jesTB  and  upwards 

4,1)01 

4,924 

192 

205 

117 

138 
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■^j^|B  IL-Deaths  from  FEVFR-Typhng, 
^*^  tndTyphini»-in  England  to  10,000 
*^«om  linng,  and  Proportional  Nnmber 
*o  1000  Death*,  in  the  Tweuty-two  Years, 
1**50«71. 


Tf^ 


)le»&    •    \ 


KanlMror 

PMUmto 

Proportiniial 

DhuIm 

l«.M»  IVnottB 

Namberto 

rtglftcmL 

UTlng* 

lOOODmtlu. 

16.374 

8-6A 

43 

17,W0 

10-16 

46 

IS'Jil 

10  41 

47 

1^564 

10^ 

AS 

18.893 

10128 

44 

l-^.CO 

8  80 

39 

16.1S2 

8^ 

42 

19,U]S 

9-97 

46 

17.883 

9-28 

40 

15.877 

8-U 

30 

13,nl2 

ff-6.S 

31 

15.440 

7-78 

30 

1H.721 

9  31 

43 

18.017 

880 

38 

'2i\\u6 

9  77 

41 

23  034 

11i'9 

47 

21.104 

10-05 

43 

16.862 

7  96 

36 

19,701 

917 

41 

18;»9 

840 

37 

17.910 

804 

35 

16,790 

6^ 

81 

17.8u9 

9^8 

40 

yerers,  EmptiTO— Many  of  the  con- 
tinued fcTers— typhna,  typhoid,  &;c.— are  ac- 
conipftsied  by  an  eruption,  but  under  the 
terra  "  Ernptive  Fevers  '*  are  classed  more 
fspedaHj  smallpox,  chickenpox,  scarlet 
ferer,  messles,  dengue,  erysipelas  —  See 
ZmoTic  Dlseases. 

T979t,lAttoral—See  Fevers,Malariou3. 

Foren,  BCalAiions— These  are  fevers 
which  arise  from  malaria.  There  are  at  least 
tLzte  welklefined  kinds— 

1.  Ague.    See  Ague. 

2.  Remittent  fever. 

3.  Malarious  yellow  fever. 

The  maUgiiant  local  fevers  of  tropical 
dinuites  are  usually  remittents,  paroxyttnials, 
or  maUrious  yellow  fevers.  They  h11  depend 
upon  the  absor]>tion  of  some  org:inic  poison 
into  the  blood,  and  are  generally  found  in  low- 
Ijing  tropical  districts. 

Malarious  yellow  fever  exists  in  tlie  "West 
IndisD  lalands,  the  west  const  of  Africa,  the 
eqainoctial  portion  of  America,  and  several 
parti  of  S[)ain.  £uroi)eans  landing  at  Vera 
Vru  or  llavanna  in  Mny,  June,  Octol»er,  or 
November,  are  almost  invariably  attacke<l 
with  malarious  yellow  fever.  **  While  ague 
ii  the  offspring  of  the  marsh  or  its  margins, 
aod  remittent  is  the  effect  of  a  more  concen- 
trated form  of  the  same  exhulntion  from  some 

•  Th^  mortalitj  from  fever  here  iriven  includra  a 
proporttOQ  of  ths  mortalitj  from  causes  not  specified. 


moist  surface  in  the  process  of  solar  desic- 
cation, the  malarious  form  of  yellow  fever 
appears  to  be  the  pro<luct  of  that  state  of  the 
atmosphere  which  takes  place  after  a  long 
continuance  of  solar  heat,  with  little  or  no 
wind,  in  those  ]K>int8  chiefly  where  the 
atmosphere  of  the  sea  and  that  of  the  land 
are  in  constant  communication  and  inter- 
change. It  is  indeed  a  remarkable  fact  that 
the  intense  form  of  remittent  fever,  which 
has  been  distinguished  as  *  bilious  remittent 
of  malignant  type,*  is  rather  rare  in  the 
interior  of  countries,  and  is  seldom  found  in 
towns  situated  on  rivers  higher  than  the 
influx  of  the  tide.  The  fevers  which  appear 
in  these  situations  are  more  of  the  usual 
remittent'  character ;  and  in  the  interior 
of  the  American  continent  there  is  little 
doubt  that  the  lake  fetrr  represents  the 
malarious  yellow  fever  of  the  coaats.  Even  in 
Europe,  while  the  towns  on  the  sea-coast  and 
on  rivers  were  labouring  under  the  malarious 
yellow  fever,  the  sickliness  in  the  interior 
approached  more  to  that  of  the  remittent  or 
remittent-continuous  type. "—  (Craioie.  ) 

The  preventive  means  are  general  sanitary 
measures,  removal  to  a  higher  post,  sleeping 
on  an  upper  floor  rather  than  a  ground-floor, 
raising  houses  or  huts  on  piles  of  wood,  good 
food,  warm  clothing,  and  a  pure  supply  of 
water.    See  Marshes,  Ague,  &c 

.  Fever,  BCalariooe  TTeHow—See  Ague  ; 
Fevers,  Malarious  ;  Marshes,  &c. 

Fever,  Valudal  —  See  Ague;  Fevers, 
Malarious  ;  Marshes,  &c 

Fevers,  Paroxyemml  —  See  Fevers, 
Malarious. 

Fever,  Petechial— ^S^f  Fever,  Typhus. 

Fever,  Puerperal  —  See  Puerperal 
Diseases,  PwimiA,  &c. 

Fever,  Xtelapsing^  {Famine  Fever, 
Miliary  Fertr,  Typhus  recurrent)— II  con- 
tagious fever  of  a  specific  nature,  depending 
upon  the  absorption  of  a  iH>i8on  into  the 
blood,  prevailing  esj^ecially  in  times  of  scarcity 
and  famine. 

The  symptoms  are  **  a  very  abrupt  invasion, 
marked  by  rigors  or  chilliness;  quick,  full, 
and  often  bounding  pulse  ;  white  moist  tongue, 
rarely  becoming  dry  and  brownish ;  tender- 
ness at  the  epigastrium,  vomiting,  and  often 
jutindice ;  enlarged  liver  and  spleen ;  consti- 
pation; skin  very  hot  and  dry;  no  charac- 
teristic eruption  ;  high-coloured  urine  ;  severe 
headache,  and  pains  in  the  back  and  limbs ; 
rcstleaHness,  and  occasionally  acute  delirium  ; 
an  abrupt  cessation  of  all  tlicse  symptoms,  with 
free  perspiration,  about  the  fifth  or  seventh 
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day;  after  a  complete  apvretio  interval 
{during  which  the  patient  may  get  up  and 
walk  about),  an  abrupt  relapse  on  or  about 
the  fourteenth  day  from  the  first  commence- 
ment, running  a  similar  course  to  the  first 
attack,  and  terminating  on  or  about  the  third 
day  of  the  relapse ;  sometimes  a  second,  or 
even  a  third  relapse ;  mortality  small,  but 
occasionally  death  from  sudden  syncope,  or 
from  suppression  of  urine  and  coma;  after 
death,  no  specific  lesion,  but  usually  enlarge- 
ment of  liver  and  spleen.  "—(MURCHISON.) 

The  very  curious  discovery  has  been  made 
by  Dr.  Obermeir  of  Berlin,  that  in  persons 
suffering  from  relapsing  fever,  there  are  fine 
filaments  in  the  blood,  that  have  undulatory 
movements  and  spiral  contractions.  They  are 
about  the  diameter  of  1  ^  to  6  blood  corpuscles. 
They  are  only  found  in  the  parox3rsms,  and 
are  absent  during  the  intermissions,  and  are 
supposed  to  be  bacteria. 

Histrry. — It  is  not  at  all  improbable  that 
the  sweating  sickness  of  the  fifteenth  century 
was  a  variety  of  relapsing  fever,  although  at 
that  period  it  attacked  almost  exclusively  those 
who  were  well  fed  and  well  boused ;  but,  on  the 
other  hand,  in  our  own  last  epidemic,  relaps- 
ing fever  was  by  no  means  confined  to  the 
poor  and  destitute.    See  Sweating  Sickness. 

The  earliest  reliable  account  of  the  disease 
is  in  Rutty's  **  Chronological  History  of  the 
Diseases  of  Dublin.**  He  there  describes  a 
fever  breaking  out  at  the  end  of  summer  and 
prevailing  through  the  autumn  of  1739,  which 
is  evidently  relapsing  fever ;  and  he  also 
states  that  it  was  present  in  1741,  1745.  and 
1748.  The  next  notice  recorded  is  that  by 
Dr.  John  Clark  of  Newcastle  in  1777.  Barker 
and  Choyne  noticed  it  in  1800;  and  it  pre- 
vailed in  Ireland,  more  or  less,  until  the  great 
epidemic  of  1817-19,  which  commenced  in 
Ireland  and  spread  to  Britain.  The  precur- 
sors of  this  epidemic  were  as  follows :  The 
winters  of  four  previous  years  had  been  of 
great  severity,  and  in  1815-16  there  was  a 
complete  failure  of  the  harvest  and  potato 
crop  ;  and  in  the  following  year,  1817,  ensued 
a  cold  wet  autumn,  again  destroying  both 
potato  and  corn  harvests.  The  turf  or  peat  also 
was  so  sodden  with  wet  that  the  Irish  could 
not  use  it  for  fuel.  Thousands  were  thrown 
out  of  work ;  the  greatest  destitution  pre- 
vailed ;  many  died  of  hunger,  after  wander- 
ing about  the  country  eating  nettles,  wild 
mustard,  and  other  weeds ;  and  thousands 
died  of  diseases  brought  on  by  exiu)suro  to 
wet,  cold,  and  deficiency  of  food.  Relapsing 
fever  began  in  1817  in  Ulster,  Munster,  and 
Connaught,  and  spread  all  over  Ireland.  An 
eighth  of  the  population  was  stricken  with  it ; 
in  Dublin  alone  there  were  70,000  cases.    The 


total  number  of  deaths  was  estimated,  fnni\ 
this  fever  in  Ireland  (1817-19),  as   44,000  - 
there  were,  however,  many  cases  of  typhn^ 
included. 

The  epidemic  declined  and  died  out  afi^^ 
the  plentiful  harvest  of  1819.     England  tr^«j 
Scotland  also  suffered,  but  not  to  the  kaia:^^ 
extent  as  Ireland.     In  this,  as  in  most  ep>l. 
demies  of  famine  fever,  it  became  more  fa^;.sU 
towards  the  close,  from  a  gn^eater  preponde^^r* 
ance  of  typhus  cases.    Between  1819  and  1S^26 
no  mention  is  made  of  relapsing  fever —  It 
was  probably  absent  entirely  ;  but  in  the  li^k^t- 
ter  year  it  broke  out,  and  for  the  first  tiE^c=20 
a  distinction  was  drawn  between  typhus  sk:^^ 
relapsing  fevers.    It  declined  and  disappear  ^r*^ 
in  1828  ;  and  then,  again,  there  is  a  blank     ^^ 
several  years,  during  which  it  was  either  late:3^^^ 
or  absent  altogether. 

In  1842-43,  relapsing  fever,  instead  of, 
usual,  originating  in  Ireland,  seemed  to  hai 
its  birth  in  Scotland.    It  appeared  first  on  tl 
east  coast  of  Fife,  and  prevailed  all  over  Scol 
land,  and  in  many  of  the  principal  towns  i  r^ 
England.     The  mortality  was  low,  about  2  -^ 
per  cent.     It  prevailed  at  a  period  of  grea  "^ 
distress,  and  was  restricted  to  the  poorest  antfiS 
most  wretched  of  the  population;  and  wa»^ 
as  usual,  mixed  with  typhus,  but  not  to  mm. 
groat  extent.    It  declined  in  1843,  but  isolatecS 
cases  continually  occurred  up  to  1847,  a  year 
marked  by  great  scarcity,  not  only  in  this 
country  but  in  various  parts  of  the  Continent, 
especially  Upper  Silesia.     In  that  year,  ac- 
companying the  famine,  a  very  widespread 
epidemic  occurred  of  relapsing  fever ;  but  it 
rapidly  gave  place  to  typhus,  and  subsided  in 
1848,  reappearing  partially  in  1851  and  1853, 
and  did  not  occur  in  this  country  again  until 
1868,  when  it  would  seem  to  have  been  im- 
ported from  abroad ;  for  in  1865  it  was  at  Si 
Petersburg,  and  spread  to  Germany  and  else- 
where.   This  epidemic  of  1869  was  diligently 
studied  at  the    different    hospitals    in    this 
country,  and  its  symptoms  and  course  accu- 
rately marked.     The  first  case  occurred  on  4th 
July  1868,  and  was  followed  by  two  others ; 
all  three  were   admitted   into    the    London 
Fever  HospitaL     In  October  1868,  a  severe 
epidemic  occurred  in  Tredegar,  but  it  did  not 
become  prevalent  in  London  until  the  autumn 
of  1869,  at  which  time  it  also  attacked  Liver- 
pool and  Manchester,  and  in  1870  had  invaded 
Scotland. 

Many  of  the  cases  could  be  distinctly 
traced  to  contagion.  The  epidemic  was 
peculiar,  fur  it  followed  typhus,  instead  of 
preceding  it.  It  was  not  a  time  of  famine ; 
its  victims  were  by  no  means  exclusively  those 
in  destitute  circumstances,  and  a  very  small 
proportion  of  the  x>atient8  were  Iiish. 


\Cilh  ngmrd  to  its  geoETnpbical  rnnge,  it 
hii  prrrailBil  cxt^iuiTely  Id  Buuia,  Poland^ 
Gtmuj.  utd  Gra*t  Britun.  Moat  oE  our 
0*0  tpidcmin  hive  begun  in  Ireland.  One— 
TIL,  1M3-«U  imported  from  Scotlnnd ;  and 
Ibi  lut,  1869,  pnibably  frgm  Gennnny.  It 
lui  ilu  bocn  iniported  to  Fliilajleliihia  and 
An  Tofk,  tnd  ocoun  in  India  aiid  tropioal  i 

Prtilitpaiiiiff  Caiua.—lt  U  a  diieaie  tittle 
inloeutd  by  climate,  KX,  or  occupation.  The 
pMt  pnilitpoaing  cauie  i>  (amine,  and  aa  dea- 
tilDlioii  unally  coeiiati  with  overcrovdiag. 
tht  Ultei  it  faTonnble  to  ita  propagRtion.  A  I 
psl  irnmber  of  cam  were  tramp*,  vagranti, 
bi*kai,ftc.,  bntitmuat  be  remembered  thiLt 
1a  iwh  a  fllaai  the  pooreat  people  are  found. 

Tit  peatait  proportion  of  caiea  occnmd 
IctTteo  tba  age*  of  fifteen  and  twenty-five. 

Pnrmiton  o/  iVoim|7a(t'on.— The  lut  epi- 
dirnie  iliaved  the  contngioua  nature  of  the 
dJMue  vilhout  ■  doubt ;  and  it  it  acknow- 
M(td  that  it  ia  eapecially  the  cutaneous 
tiottioa  which  eoutaini  the  poiioii.  The 
fmnt  writer,*  indeed,  advanced  at  that  time 
fast)  tbe  view  that  the  cauae  at  tlie  relapse 
ii  th  bnatbing  by  the  patient  of  the  tsrga 
qualitf  of  aaur<smel1iagflaid  thrown  off  by 
tbtitia  at  the  time  of  the  criiis.  This  being 
tika  into  the  system,  again  infeota  it.  The 
ifijntic  period  being  really  the  time  of  in- 
nbatim,  ha  attempted  to  prevent  the  relapie 

■  i.  W.  BiTTH,  Medical  Timet  awl  Oantl^  IIIO, 


iu  three  CAiei  bf  watching  for  tbe  oriais,  and 
bathing  off  and  diainfeotiog  the  penpiratian. 
Tbe  relapae,  however,  appearerl.  thou  ' 


^what    I 


ind  the 
ic.i.      The 


ipenm, 


ihuuld  opportunity  offer. 

The  chief  poison,  then,  is  thrown  off  by  th« 
■kin,  and  infects  tbe  air,  the  clothes,  and  per- 
hape  the  valla  of  the  nMnn,  ka. 

The  excreta  from  the  bowels,  tic,  may  also 

Therefore  the  meaiii  to  be  uaod  are  evi- 
dently to  keep  the  akin  anointed  with  carbollo 
acid  oil  (which,  indeed,  wili  be  a  great  com- 
fort to  the  patient,  and  may  prevent  the 
relapae),  and  alio  to  fumigate  the  room,  dis- 
infect tbe  bowel  excreta,  biike  or  deitroj  the 
clotbea,  be,  as  described  under  DiaiNFECnoH, 
DiaiK  fectino-Ch  iM  BBita. 

r«ver,  8o*rIet  (synonym,  Scarlatina)-' 
A  fever  produced  by  a  specific  poison.  The 
ayniptoma  of  the  fever  are  that  on  tbe  aecond 
diiy  of  the  illneaa  a  icarlet  eSloreacenee  ap- 
penra  on  the  face  and  neck,  f  aucea  and  phiiynx, 
accompanied  witli  aore  throat.  It  ordinarily 
terminalea  with  desquamation  both  of  the 
epithelium  that  coven  the  body,  and  also  of 
the  epithelium  lining  the  tubes  in  the  kidney. 
From  the  fifth  to  the  sixth  day  the  kidneyi 
are  nearly  always  affecteii,  and  the  throat 
often  very  scverelj.  Dropay,  deafneai,  and 
abscess  frequently  follow  the  fever. 

Tbe  following  table  gives  the  deaths  in  Eng- 
land from  acarlet  fever  for  a  uumbar  of  jeara : 
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In  the  time  of  Sydenham  it  used  to  be  re- 
garded as  a  mild  disease,  but  the  epidemics  of 
our  day  have  been  extremely  fatal  and  severe.* 
For  example,  the  last  epidemic  of  1870  swept 
over  the  whole  country',  destroying  32,543 
people. 

Nature  of  the  Dtueaw.— Scarlet  fever  is  a 
blood  disease.  The  contagion,  whether  it  be 
bacteroid  {see  Bacteria),  or,  more  probably, 
analogous  to  the  variola  poison,  multiplies 
with  rapidity  and  infects  the  whole  body.  It 
is  principally  thrown  off,  however,  in  myriads 
of  those  little  cells  which  cover  the  skin  of  the 
body,  the  mouth,  the  intestinal  canal,  and 
oven  the  delicate  tubes  of  the  kidney,  and 
which  are  extensively  distributed  over  the 
system,  called  epithelium.  The  poison  prin- 
cipally attacks  the  epithelial  cell,  and  the 
epithelial  cell  is  the  great,  but  not  the  only, 
carrier  of  the  poison. 

It  may  then  infect  the  breath,  and  there- 
fore tlie  air  of  the  room. 

The  clothes. 


The  excreta  (both  urine  and  fasoes),  and 
consequently  the  hands  of  attendants. 

The  room,  walls,  curtains,  bedding,  &e. 

From  the  excreta  it  may  be  carried  into 
sewers,  or  it  may  infect  the  privy  or  wat^r- 
closet,  and  from^thence  may  percolate  iota 
the  drinking-waier,  although  the  latter  mods 
of  origin  has  not  been  as  yet  finally  estAblinheii 

The  clothes  of  attendants  may  distribute  i- 
whercver  the  attendants  themselves  go. 

These  various  media,  and  others  that  wili 
readily  suggest  themselves,  are  probably  suffi 
cicnt  to  account  for  the  propagation  of  th 
disease ;  yet  that  there  are  peculiar  conditions 
whether  of  the  soil  or  climate,  in  addition 
must  be  allowed ;  e.g. — 

Dr.  Ballot,  in  an  interesting  paper, f  give 
the  following  statistics  for  Holland,  whici 
show  that,  owing  to  some  cause  imperfectly 
understood,  scarlet  fever  is  in  the  same  country 
much  more  prevalent  in  some  places  thai 
others— that  is  to  say,  there  is  a  local,  ai 
endemic,  as  well  as  an  epidemic  character. 


1 

1 

1 

Averafre 
Population. 

Deaths  fjrom  Scarlatina. 

One  Death  in 
Inhabitants. 

1866. 

1867. 

1868. 

Total. 

Per 
Year. 

North  Holland  . 
Amsterdam 
South  HoUand  . 
Rotterdam 
The  kingdom     . 

570,742 
266,681 
679,950 
116,650 
3,576,382 

91 

86 

12 

7 

393 

430 

410 

36 

13 

565 

87 

2 

8 

1 

283 

.790 

5S7 

67 

24 

1566 

192 

146 

16 

8 

391 

2,900 

1,900 

42,374 

14,511 

9,146 

Attempts  have  been  made  to  account  for 
the  origin  of  the  disease  by  other  means  than 
that  of  contagion.     For  example — 

Dr.  Druitt,  in  his  address  to  the  Association 
of  Medical  Officers  of  Health,  said  (1870): 
"  I  am  one  of  those  who  believe  scarlet  fever 
to  be  emphatically  a  product  of  sewer  gases. 
Whether  those  gases  be,  according  to  the  very 
able  and  consistent  theory  some  years  since 
advocated  by  Dr.  Budd,  merely  the  vehicles 
of  germs  cast  into  the  sewers,  or  whether  they 
generate  disease  de  novo^  is  not  my  purpose  to 
inquire.  Suffice  it  to  say  that,  in  my  own 
experience,  sore  throats  and  sewer  gases  go 
together,  and  that  in  cases  where  scarlet  fever 
has  spread  in  houses,  spite  of  well-devised  and 
sufficient  means  of  isolating  and  disinfecting 
the  first  patient-,  I  believe  I  have  sometimes 


*  *'Cenx  qui  ont  vu  comme  moi  la  vcarlatlne 
exergant  ses  ravages  pendant  trente-sept  ans,  Hur 
toutes  les  classes  de  la  socidt^  et  dans  divers  inijs, 
HOit  &  r^tat  Rporadique.  soit  ^piddmiquement.  nc 
nieront  pas  qu'elle  constitue  le  plus  terrible  fli-nu 
qui  existe  actuellement  en  Europe."  —  (J.  Frank, 
Pathol.  Int.,  t.  ii.  p.  98;  Encjd.  des  Sc.  M:d.) 


found  the  common  source  of  contamination  t« 
be  in  the  breathing  of  sewer  air  or  drinking  of 
sewer  water.  One  example  I  bring  before  you 
in  the  drawing  of  a  rain-water  pipe,  with  as 
open  funnel  top,  close  to  the  window  of  a  bed- 
room in  which  child  after  child  was  seizsd 
with  scarlet  fever." 

But  as  all  sewers  are  the  channels  by  whidi 
the  excreta  gases  conveying  infectious  par 
tides  are  diffused  and  conveyed  from  one  poini 
to  the  other,  the  most  probable  explanation  oi 
such  cases  is,  that  it  is  a  contagion,  the  gai 
being  simply  the  vehicle. 

A  novel  theory  has  been  propounded  by  Dr. 
Carpenter.  He  summarises  his  ideas  as  fol- 
lows :  -— 

*'  1.  That  scarlatina  is  a  highly  infectioui 
disease,  capable  of  propagation  by  contact, 
but  which  can  also  arise  de  novo  without 
being  necessarily  preceded  by  another  caae  oi 
the  same  kind. 

**2.  That  when  it  arises  de  novo,  it  resulti 
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from  germs  of  organic  matter  vhich  have  been 
pTCB  off  from  vertebrate  blood  in  a  particular 
state  of  decomposition.  (Whether  healthy 
bloud  vill  ist  free  such  germs  is  a  point  upon 
vhich  hitherto  I  have  not  been  able  to  get 
Mtisfactory  evidence.) 

".1.  Thst  those  germs  are  particles  of  albn- 
minoid  nuttter  in  a  state  of  re trocedent  change, 
vhich  bj  some  vital  or  catalytic  action  are 
able  to  reproduce  themselves  when  they  find 
adminion  to  any  part  of  the  respiratory  tract 
of  the  homsn  body,  provided  that  body  has 
not  been  already  submitted  to  a  similar  influ- 
ence and  action  on  a  preceding  occasion. 

"4.  That  these  germs  cannot  set  up  the 
diieue  if  the  ordinary  excreta,  the  natural 
refolt  of  the  act  of  living,  are  properly  and 
within  a  proper  time  evacuated  from  the  sys- 
tem through  the  various  excretory  organs  pro- 
Tided  for  the  purpose. 

''5.  It  follows,  therefore,  that  scarlatina 
can  only  be  entirely  prevented  by  the  removal 
uf  all  those  causes  which  tend  to  reproduce  it, 
aid  that  with  isolation  and  disinfection  it 
maj  be '  stamped  out.' 

"  6.  That  scarlatina  is  as  amenable  as  ty- 
phoi  to  sanitary  regulations,  and  if  perchance 
it  be  introduced  into  a  district,  it  need  not 
spread  at  all  if  proper  measures  are  used  to 
prerent  it,  of  which  ventilation  is  the  most 
important,  because  the  germs  which  reproduce 
it  are  deprived  of  their  power  and  their  viru- 
lence if  the  re  trocedent  decomposition  upon 
which  that  power  depends  is  arrested  and 
oxidisation  promoted. 

''7.  That  if  by  accident  it  should  spread 
among  comparatively  healthy  children,  it  will 
be  shorn  of  its  terrors  if  these  children  have  not 
uken  in  any  insanitary  matters  which  can  act 
as  pabtilam  for  the  scarlatina  germs  to  feed 
opon  and  grow  in. 

'*S.  That  the  virulence  of  the  disease  will 
depend  upon  the  quantity  of  such  matter  in 
the  blood  of  the  recipient.  If  the  quantity  is 
iniall,  the  disease  will  be  slight,  and  vice  versd  ; 
if  it  is  great,  it  may  lead  to  such  changes  in 
the  blood  as  are  incompatible  with  the  con- 
tinnsnce  of  life. 

''9.  That  the  matters  which  promote  the 
spnadof  scarlatina  most  easily  are  the  pro- 
ducts of  decomjKxsing  carnivorous  animal  ex- 
creta, but  that  it  is  only  at  certain  times  and 
in  certain  seasons  that  the  disease  is  epi- 
demic. 

"  10.  It  follows  that  a  district  may  be  com- 
psratirely  free  from  scarlatina  in  which  the 
decomposition  of  blood  is  i>revented,  and  in 
vbich  carnivorous  animal  excreta  are  carefully 
remored  from  the  neighbourhood  of  our  towns 
and  villages,  and  are  not  allowed  to  contami- 
&at«  oar  food  and  water  supply.*' 


Prevaitioti  of  Spread  of  tlic  Disease.— The 
principal  points  are — 

1.  If  possible  to  isolate  the  patient. 

2.  To  attack  the  throat  and  skin  as  the 
main  channels  of  infection. 

3.  To  disinfect  all  excreta. 

4.  To  take  care  that  all  clothes  be  thoroughly 
washed  and  disinfected,  and  all  soiled  rags 
burnt. 

5.  To  take  care  that  no  convalescent  be 
allowed  to  go  into  public  until  desquamation 
has  ceased,  which  should  be  aided  with  medi- 
cated baths,  alternating  with  free  oiling.  A 
complete  change  of  clothes  is  also  neces- 
sary. 

What  in  practice  is  most  needed,  and  most 
neglected,  is  oiling  the  skin  with  olive  oil 
mixed  with  a  little  carbolic  acid.  This  pre- 
vents the  skin  epithelium  from  being  carried 
about  by  every  current  of  air.  It  also  does 
the  disease  itself  good,  and  disinfects  when  it 
is  most  needed.  The  throat  should  be  mopped 
out  with  a  weak  solution  of  Condy's  fluid. 

Medical  men  in  practice  too  often  neglect 
the  prophylactic  measures  to  prevent  the 
spread  of  scarlet  fever. 

It  will  be  seldom  necessary  to  bum  bedding, 
&c.— at  all  events,  in  towns  which  possess  a 
proper  disinfecting-chamber.  (See  DisiNPECT- 
ING-Chambeks.)  Indeed,  with  all  linen  things, 
a  thorough  boiling  and  washing  confer  suffi- 
cient safety.  Dr.  Carpenter's  theory  should 
be  borne  in  mind.  Subsequent  observation 
must  either  confirm  or  modify  his  views.  In 
the  meantime  no  new  school  should  be  near  a 
slaughterhouse,  and  all  collections  or  manufac- 
tories where  blood  is  used  should  be  watched. 
It  must  be  remembered  that  among  much 
error  there  may  be  a  germ  of  truth  in  the  idea 
that  we  obtain  our  scarlet  fever  from  animals, 
for  there  is  no  more  common  disease  in  young 
horses  than  "strangles,"  which  certainly  must 
be  considered  the  scarlet  fever  of  solipedos ; 
but  whether  this  is  communicable  to  man  or 
not  is  yet  unknown. 

Fever,  Simple  Continued  {Febricula, 
Ardent  Fever,  kc.) — This  is  a  non -contagions 
fever,  and  therefore  does  not  come  within  the 
scope  of  this  work.  Its  causes  are  various, 
such  as  exposure  to  the  sun,  surfeit,  &c.  It 
is  rarely  fatal  in  England. 

Fever,  Spotted— This  term  was  nscd  by 
Shother,  1729,  to  denote  tyi>hus.  See  Fe\'EK, 
Typhus. 

Fever,  Tsrphoid  (synonyms :  English— 
Oastric  Fever,  Enteric  or  Intestinal  Fevvr, 
Low  Fecer,  Common  Continued  Fever,  Infan- 
tile Remittent,  Endemic  Fever,  Pyihouenic 
Fevtr,  GeimsLa—Darmr'Fieber,  Darm-Typhus. 
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JjRtin  —  Ilea  TpphiUj  Typhti9  AbdominalU. 
French — La  Fiivre  typh.idc,  La  DothinenUrie, 
FUvre  entero-ifUtenterique)  —  A  contagious 
fever,  produced  by  the  absorption  of  a  specific 
poison,  always  derived  from  a  previous  pre- 
existing case. 

There  is  scarcely  a  part  of  the  world  exempt 
from  this  fever.  It  has  been  observed  in 
the  British  Isles,  France,  Germany,  Spain, 
Russia,  Italy,  Turkey,  Norway,  Sweden,  Ire- 
land, Africa,  East  and  West  Indies,  North 
and  South  America,  Australia,  New  Zealand, 
aud  Van  Diemen's  Land. 

Estenlial  Nature  of  the  Diua$e, — The  essen- 
tial nature  of  the  disease  is  that  it  is  a  con- 
tagious eruptive  fever,  the  eruption  occurring 
on  the  mucous  membrane  of  the  intestines, 
and  therefore  removed  from  view.  This  is 
not  a  novel  statement  of  the  case.  Petit  and 
Serres  in  1813  described  the  morbid  appear- 
ances in  the  intestine,  and  considered  that  it 
was  of  an  eruptive  nature,  like  the  poison  of 
variola.  Cruveilhier,  Lerminier,  Andral,  and 
Bretonueau  of  Tours  all  spoke  of  the  disease 
as  of  an  internal  exanthem.  And  Dr.  W. 
Budd,  the  latest  writer,  in  his  beautiful  and 
classical  monograph  says  (referring  to  some 
illustrations  of  the  small  intestine  at  an  early 
stage) :  **  I  do  not  know  what  impression  these 
illustrations  may  make  on  others,  but  to  me  it 
seems  impossible  to  look  at  them  without  the 
idea  of  an  eruption  at  once  arising  in  the 
mind.  When  we  remember  that  this  affection 
— to  repeat  the  essential  points  once  more — is 
characteristic  of  this  fever  ;  that  it  stands  in 
the  same  relation  to  it  as  a  diagnostic  mark, 
at  least,  as  a  peculiar  pustular  eruption  does 
to  smallpox  ;  that  it  is  an  affection  which, 
proceeding  from  within,  breaks  out  on  the 
surface;  that  it  results  in  the  elimination 
of  the  morbid  product;  and  lastly,  that  the 
product  itself  is  the  one  known  specific  pro- 
duct of  a  contagious  fever,  the  evidence  be- 
comes irresistible,  that  wo  have  here  the  es- 
sence of  an  eruptive  process,  whatever  the 
name  by  which  we  may  choose  to  call  it." 
—(Dr.  W.  Budd,  Typhoid  Fever,  1873.) 

The  principal  pathology  is  as  follows : 
There  is  a  period  of  incubation,  the  time  of 
which  is  not  exactly  fixed.  Dr.  W.  Badd  con- 
siders from  ten  to  fourteen  days ;  Murchison 
thinks  that  it  is  often  less  than  two  weeks, 
and  may  not  exceed  one  or  two  days.  After 
this  period  the  symptoms  of  fever  commence. 
A  few  cases  of  death  in  the  first  week  of  the 
fever  have  occurred;  and  the  examination 
of  the  body  showed  the  following:  In  the 
small  intestine  a  certain  number  of  Peyer's 
patches,  or  of  the  solitary  follicles,  are  found 
thickened  and  raised  above  the  internal  surface 
of  the  gut ;  this  thickening  is  from  the  infil- 


tration of  a  yellowish-white  cheesy  matte 
The  small  circular  follicles  stand  out  in  th 
early  stage,  and  in  fact  the  bowel  looks  covere 
with  the  pustules.    At  a  later  stage,  the  pu 
tules  ulcerate^  and  form  the  well-known  u/ce 
ationB  so  frequently  seen.    These  ulceratiot:: 
of  course,  take  the  place  of,  and  destroy,  as 
were,  the  foregoing  features,  which  are  re 
rarely  noticed,  simply  because  death    talc 
place  usually  at  an  advanced  stage.     Both  t 
ulcerations  and  the  pustules,  in  all  probabilia 
contain  by  far  the   greatest  portion  of  t 
poiion. 

History. — It  appears  to  have  prevailed  frc 
the  earliest  times,  and  is  described  by  Hipp 
crates,  Galen,  and  Spigelius,  although  und 
different  names.  Panarolus  in  1694  describ* 
a  fever  at  Home,  with  an  intestinal  lesion  aa 
they  were  burnt.  Willis,  Sydenham,  Lanci: 
Hoffman,  Manningham,  and  others,  all  ha. 
left  descriptions  of  fever  under  various  name 
the  symptoms  of  which  were  undoubtedly  t 
phoid.  The  French  pathologists.  Petit  ai 
Serres,  Cruveilhier,  Andral,  and  especial 
Bretonneau,  and  after  him  Louis,  were  tl 
first  to  study  and  point  out  the  morbid  a] 
pearances  in  the  intestine  as  an  important  as 
distinguishing  mark,  but  they  still  confuK 
typhus  and  typhoid.  In  the  meantime  En 
lish  observers  had  been  gradually  leading  \ 
towards  the  actual  separation  of  typhus  ai 
typhoid,  so  long  confounded.  In  1836  ID 
Perry  published  his  paper,  in  which  he  la 
down  the  distinctions  between  the  two  disease 
and  Dr.  Lombard,  who  had  come  over  fro 
Geneva,  stated  that  there  were  "  two  distin 
aud  separate  fevers  in  Great  Britain.'*  Oth 
observations  and  treatises  followed  in  succee 
ing  years,  both  for  and  against  the  new  d( 
trine.  Dr.  A.  P.  Stewart,  in  1838,  aft 
studying  fever  in  the  Glasgow  Fever  HosfHti 
gave  a  masterly  description  of  the  assent: 
differences  between  the  two  diseases ;  and  t 
proofs  rapidly  accumulated,  up  to  Sir  ^ 
Jenner,  whose  careful  researches,  publish 
between  1849  and  1851,  leave  no  doubt  up 
the  subject,  even  if  his  conclusions  were  x 
ratified,  as  they  have  been,  by  such  men 
Peacock,  Wilks,  Tweedie,  Guirdner,  W.  Bud 
and  many  others. 

On  account  of  the  confusion  of  the  cc 
tinned  fevers,  the  real  history  of  the  disea 
its  prevalence  among  armies  and  nations, 
obscure.  The  great  fact  is,  that  it  appei 
to  have  extensively  prevailed,  from  the  ei 
liest-recorded  cases,  in  all  places. 

PrtdUpoiing  Ca ««€*.— There  are  certain  p 
dis]>osing  causes  that  render  one  person  m( 
liable  than  another  to  the  contagion.  One 
the  most  important  of  these  is  age ;  for  i 
stance,  in  100  cases  of  typhoid,  the  pero< 
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^^  ftt  emch  period  of  life  would  be  some 
^\a%  D^v  ^®  following :  — 

Cn«l<r  5 

From   5  to   9 

10  to  14 

15  to  19 

20to24 

25to29 

30to34 

S6toS9 

40to44 

45to49 

MtoM 

&5to^ 

60  to  64 

65  to  6<) 
„     7'i  to  79 

It  is,  then,  mainlj  a  disease  of  youth  and 
ftdoleKence  ;  at  and  beyond  fifty  it  is  not  so 
common.  The  practicsd  application  of  this  is 
eTident— riz.,  that  those  who  nurse  cases  of 
typhoid  should  not  be  young  men  or  women. 
"PenoDi  under  thirty  are  more  than  four 
timM  as  liable  to  enteric  fever  as  persons  over 
thirty."— ^McRCHisoN. ) 

S<a$on  of  the  year  exercises  a  most  un- 
dvabted  influence.  In  this  country,  in  France, 
in  America,  and  most  others,  autumn  is  the 
molt  fsTourable  season  for  its  development, 
aiibownby  statistical  evidence;  winter  <ind 
spring  the  least  so.  After  dry  summers  it  is 
far  DOTe  prevalent  than  after  wet.  In  France 
this  ferer  was  unusually'  prevalent  in  the 
antomn  of  1&4C,  and  it  was  attributed  to  the 
ezcesuTe  heat. 

The  Spread  and  Communication  of  the 
DtMUf.  — The  contagion  of  the  disease  is 
principally  cast  off  by  the  intestines,  but 
there  is  reason  to  believe  that  it  may  also  be 
in  the  cutineous  or  other  excretions. 

The  typhoid  excreta  may  then  infect  the 
soil,  the  drinking-water,  the  hands  of  the 
lick,  the  bed-clothes,  linen  or  garments  of  the 
attendants,  and  it  may  also  infect  the  air. 

The  fresh  discharges  from  the  bowel  do  not 
a|ypear  to  be  at  all  times  greatly  contagious. 
Seeing  this,  Mnrchison  argued  that  it  was  only 
when  they  decomposed  ;  but  this  fact  is  sus- 
ceptible of  another  explanation.  For  example, 
Dr.  W.  Build,  8x>eaking  of  the  contagion,  says  : 

Marh  of  it,  even  when  first  voided,  is  no  doubt 
ilretdj  io  a  state  of  fine  division,  but  much  also  is 
pm«nt  in  the  form  of  clots  or  pellets  of  yellow 
aiaUer.  which  are  to  the  contagious  genns  which 
float  impalpable  in  air  or  water,  much  as  the  block 
of  panite  is  to  the  dust  into  which  it  may  be  ground. 
The  application  of  these  considerations  to  the  ca^ 
befufe  01  must  be  obTioua  to  every  one.  If  they  be 
tree,  It  necessarily  follows  that  before  the  poison 
cootaioed  in  the  typhoid  stool  can  exert  to  its  full 
extent  the  contagious  power  inherent  in  it,  and  take 
its  (Ul  part  in  the  work  of  typhoid  propagation,  it 
Buut  be  libvFated,  by  drying,  fermentation,  or  some 
oUiermode  of  disintegration,  from  the  clots,  pellets, 
or  other  organic  husk  or  entanglement  in  which  it 
ii  Imbedded,  and  resolved  into  parUdei^  which, 


suspended  in  the  media  that  surround  us,  represent 
the  condition  under  which  it  can  alone  convey  wide- 
spread infection.  The  case  may  be  likened  to  that 
of  the  poppy,  or  many  another  plant. 

Poppies,  like  contagious  fevers,  propagate  them- 
selves. When  the  seed  capsule  is  ripe  it  drops  off, 
but  the  capsule  itself  has  to  be  broken  up— often 
travelling  long  distances  the  while  —  before  the 
numberless  seeds  it  enclojses  are  cast  out  upon  the 
soil  to  spring  up  as  fresh  poppies.  And  so  in  a 
measure  with  the  fever  seed  also.— ^Dr.  W.  Bitdd, 
Typhoid  Fever,  1873,  p.  94.) 

That"  the  vehicle  is  frequently  drinking- 
water,  whether  from  a  tainted  well  or  from 
a  polluted  stream,  or  even  from  a  small  quan- 
tity of  typhoid  -  polluted  water,  has  been 
proved  to  demonstration.  Infection  by  water 
would  also  seem  to  be,  as  a  rule,  more  rapid  and 
fatal  than  infection  in  any  other  way.  It  also 
may  be  generally  very  clearly  traced — witness 
Dr.  W.  Budd's  account  of  the  fever  at  Cow- 
bridge  in  1853,  at  Kingswood  in  1866;  Dr. 
Ballard  on  the  outbreak  of  typhoid  commu- 
nicated by  milk,  &c. 

In  all  cases  where  the  writer  of  this  article 
has  examined  wells  from  a  belief  that  ho 
could  actually  trace  typhoid  to  the  water,  the 
latter  has  been  found  impure. 

For  instance,  a  well  at  Astley,  near  Stour- 
port,  where  the  sewage  from  typhoid  excreta 
leaked  into  the  well,  gave — 


Solid  residue 
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Free  ammonia 
Albuminoid  ammonia 
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A  well  near  Dolton,  Devon,  into  which 
typhoid  excreta  leaked,  and  which  caused 
several  severe  and  fatal  cases  of  fever,  gave  on 
analysis  the  following : — 


Solid  residue 
Chlorine    . 


Free  ammonia . 
Albuminoid  ammonia 


OfRin* 

p«r  Q.tllon. 

44-8 

8  85 

PnrU  per  Litrv. 
MilliRnuui 
0  16 
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On  the  other  hand,  to  show  that  water 
defiled  extremely  with  sewage  and  organic 
matter,  but  hicking  the  specific  element,  will 
not  give  typhoid,  see  Water,  where  there 
are  several  analyses  of  highly  impure  water 
which  had  been  drunk  for  a  long  time  with- 
out causing  typhoid  fever. 

The  SoU.— The  writer  of  this  article  cannot 
but  state  his  belief  that  discharges  of  typhoid, 
when  undisinfected  and  thrown  upon  the 
earth,  infect  the  soil  itself,  and  that  the  con- 
tagion, indeed,  may  gain  new  force  there ;  and 
in  certain  soils,  such  as  Pettenkofer  mentions 
— for  instance,  a  i)orou8  soil,  saturated  at  its 
lower  part  with  water -it  may  remain  active 
for  indefinite  periods.  In  such  a  case,  the 
enuuuitioiu  would  be  groati^f  inSraLQuoei^  \»^ 
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the  ground-water,  and  its  changes  in  height, 
and  would  hear  out  the  ohservations  of  Petten- 
kofer,  although  the  latter  puts  a  different  in- 
terpretation on  the  facts.  * 

Prevenlion  of  iU  Propagation. — This  cannot 
he  put  in  simpler  or  plainer  language  than  the 
rules  drawn  up  for  popular  use  by  Dr.  W.  Budd. 

*'  The  means  by  which  typhoid  fever  may 
be  prevented  from  spreading  are  very  simple, 
very  sure,  and  their  cost  next  to  nothing. 

*  *  They  are  founded  on  the  discovery  that 
the  poison  by  which  this  fever  spreads  is 
almost  entirely  contained  in  the  discharges 
from  the  bowels. 

"  These  discharges  infect  (1)  the  air  of  the 
sick-room ;  (2)  the  bed  and  body  linen  of  the 
patient ;  (3)  privy  and  the  cesspool,  or  the 
drains  proceeding  from  them"  (to  which  the 
writer  of  this  article  also  thinks  should  be 
added  the  soil). 

"  From  the  privy  or  drain  the  poison  often 
soaks  into  the  well,  and  infects  the  drinking- 
water.  This  last,  when  it  happens,  is  of  all 
forms  of  fcver-x>oisoning  the  most  deadly. 

'*  In  these  various  ways  the  infection  pro- 
ceeding from  the  bowel  -  discharges  often 
spreads  the  fever  far  and  wide.  The  one 
great  thing  to  aim  at,  therefore,  is  to  dis- 
infect these  discharges  on  their  very  esca]>e 
from  the  body,  and  before  they  are  carried 
from  the  sick-room.  This  may  be  perfectly 
done  by  the  use  of  disinfectants.  One  of  the 
best  is  made  of  green  copperas. 

'  *  This  substance,  which  is  used  by  all  shoe- 
makers, is  very  cheap,  and  may  be  had  every- 
where. A  pound  and  a  half  of  green  copperas 
to  a  gallon  of  water  is  the  proper  strength.  A 
teacupful  of  this  liquid  put  into  the  night-pan 
every  time  before  it  is  used  by  the  patient 
renders  the  bowel  discharge  perfectly  harm- 
less. One  part  of  Calvert*s  liquid  carbolic  acid 
in  fifty  parts  of  water  is  equally  efiScacious. 

'*To  disinfect  the  bed  and  body  linen,  and 
bedding  generally,  chloride  of  lime,  or  Mac- 
dougall's  or  Calvert's  powder,  is  more  con- 
venient. These  powders  should  be  sprinkled 
by  means  of  a  common  dredger  on  soiled  spots 
on  the  linen,  and  about  the  room  to  purify 
the  air. 

**  All  articles  of  bed  and  body  linen  should 
be  plunged,  immediately  on  their  removal 
from  the  bed,  into  a  bucket  of  water  con- 
taining a  taVilespoonful  of  chloride  of  lime, 

*  The  curious  fact,  that  when  the  subsoil  water 
sinks,  and  therefore  when  the  wells  are  low.  typhoid 
fever  is  most  active  and  fatal  and  that  when  the 
reverse  of  this  takes  place,  tjphoid  fever  is  least 
active  and  virulent,  may,  as  Liebcrmeister  sug^c^stii, 
be  explained  by  the  fact  that  in  the  one  case  any 
leaka^re  into  a  well  containing  but  little  water  would 
necessarily  contaminate  it  intensely,  in  the'other  case 
it  would  be  much  diluted.  This  theory  is  far  more 
simple  and  probable  than  that  of  Pctteukofcr. 


or   Macdougall's   or   Calrert's   powder,  ^^^^ 
should  be    boiled    before  being  washed.        ^ 
yard  of  thin  wide  gutta-percha  placed  ben&^^ 
the  blanket  under  the  breech  of  the  pati^x^^ 
by  effectually  preventing  the  dischai^es  fTx>iii 
soaking  into  the  bed,  is  a  great  additioxul 
safeguard.      The    privy    or    closet,    and      all 
drains    communicating    with    it,   should     lie 
flushed  twice  daily  with  the  green  coppens 
liquid,   or  with  carbolic  acid    diluted  ^rith 
water. 

"  In  towns  and  villages  where  the  fevex-  ii 
already  prevalent,  the  last  rule  should  be  put 
in  force  for  all  houses,  whether  there  be  f  e^er 
in  them  or  not,  and  for  all  public  drains. 

**In  the  event  of  death,  the  body  shoulcl  be 
placed  as  soon  as  possible  in  a  coffin  sprialcled 
with  disinfectants.  Early  burial  is  ou.  all 
accounts  desirable. 

**A8  the  huids  of  those  attending  on  tic 
sick  often  become  unavoidably  soiled  by  the 
discharges  from  the  bowel,  they  shoulii  be 
frequently  washed. 

*'The  sick-room  should  be  kept  well  'wen- 
tilated  day  and  night. 

"  The  greatest  possible  care  should  be  taken 
with  regard  to  the  drinking-water.  Wber^ 
there  is  the  slightest  risk  of  its  having  become' 
tainted  with  fever-poison,  water  should  b^ 
got  from  a  pure  source,  or  should  at  least  b9 
boiled  before  being  drunk. 

"  Immediatelv  after  the  illness  is  over,  whe- 
ther  ending  in  death  or  recovery,  the  dresses 
worn  by  the  nurses  should  be  washed  or  de- 
stroyed, and  the  bed  and  room  occupied  by  the 
sick  should  be  thoroughly  disinfected.  These 
are  golden  rules.  Where  they  are  neglected, 
the  fever  may  become  a  deadly  scourge; 
where  they  are  strictly  carried  out,  it  seldom 
spreads  beyond  the  person  first  attacked.'' 

The  present  writer  considers  that  it  is  even 
better,  if  possible,  to  bum  the  discharges  with 
sawdust  and  paraffine,  and  in  case  of  a  typhoid 
soil,  to  lime  it  well  and  cover  it  with  toot. 
See  Disinfection,  Disinfectants,  kc 

Fever,  Typhxm  (synonyms :  Parish  In- 
fection, Pestilential  Fever,  Brain  Fever, 
Spotted  Fever,  Typho-mbeoloid,  Adynamic 
Fever,  Malignant  Fever,  Camp  Fever,  Mili- 
tary Fever,  Jail  Distemper,  Jail  Fever,  Ship 
Fever,  Ochlotic  Fever,  Irish  Ague,  &c.)— A 
contagious  fever,  the  symptoms  of  which  are 
*'more  or  less  sudden  invasion,  marked  by 
rigors  or  chilliness;  frequent,  compressible 
pulse ;  tongue  furred,  and  ultimately  dry  and 
brown ;  bowels  in  most  cases  constipated ; 
skin  warm  and  dry  ;  a  rubeoloid  rash  appear- 
ing between  the  fourth  and  seventh  days,  the 
spots  never  appearing  in  successive  crops,  at 
first  slightly  elevated  and  disappearing  on  pres- 
sure, but  after  the  second  day  persiatent,  and 
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often  becoming  conTorted  into  true  petechia) ; 
Hint  tnd  early  prostration ;  heavy  flashed 
coooteoance ;  injected  conjanctiy» ;  wakeful- 
MM  tnd  obtuseness  of  the  mental  faculties, 
foUoved,  at  the  end  of  the  first  week,  by 
(ieliiiuin,  which  is  sometimes  acute  and  noisy, 
Iwt  oftener  low  and  wandering ;  tendency  to 
ftupor  and  coma,  tremors,  subsultus,  and 
ioToluntsry  evacuations,  with  contracted 
pojali.  Duration  of  the  fever  from  ten  to 
tventy-one  days,  usually  fourteen.  In  the 
d«wi  body  no  specific  lesion ;  but  hypenemia 
of  all  the  internal  organs,  softening  and  dis- 
iDtcgretion  of  the  heart,  and  voluntary 
mucles,  hypojttatic  congestion  of  the  lungs, 
ttrnphy  of  the  brain,  and  oedema  of  the  pia- 
B»t«r  tre  common." — (MuRCHisox. ) 

HUtori/.—lt  is  probable  that  the  disease  has 
existed  from  the  earliest  ages,  and  formed  one 
of  the  pestilences  of  the  Scriptures  as  well  as 
of  the  pLiguea  of  Greece  and  Rome ;  but  as 
the  iTmptoms  of  the  ancient  scourges  have 
Kldom  been  delineated  with  any  precision, 
although  there  are  the  strongest  presumptions, 
there  ii  DO  decided  proof  of  this. 

The  history  of  typhus  shows  that  it  has 
deciiiuited  initanitary  armies  and  navies,  that 
it  his  invaded  prisons,  and  that  its  greatest 
ravages  have  been  where  overcrowding  and 
famine  have  prevailed ;  e.g.— 

In  the  army  of  Ferdinand  (1487)  17,000 
troopii  i>eri«hcd  from  the  prevalence  of  a 
spotted  fever.  Charles  Y.  (1552)  lost  a  very 
lan^  number  of  men  from  a  similar  disease 
while  besieging  Sletz ;  and  fourteen  years 
later,  the  same  epidemic,  under  the  name  of 
the  Murfius  Hufufaricutf,  appeared  in  the  army 
of  Maximilian  IL,  and  spread  over  the  whole 
of  Eupipe. 

The  period  from  1619  to  1C48  was  the  epoch 
of  the  Thirty  Years*  "War,  during  which  Cen- 
tral Earo[ie  was  devastated  both  by  famine 
and  fever.  Some  idea  of  its  fatality  may  be 
gained  from  the  fact  that  the  bavarian  army 
in  B(»hemia  lost  20,000  men  from  these 
cansei;  hvucc  the  name  Boltemi/tn  Disaise. 

The  army  of  the  Earl  of  Essex  at  the  siege 
of  Rea«ling  (1043)  was  much  overcrowded, 
and  ferer  broke  out  in  the  camps  of  both  the 
besieged  and  the  be^egers.  Tyi)hus  fever 
also  prerailcd  to  a  disastrous  extent  in  the 
wars  of  Louis  XIV.,  Frederick  the  Great, 
Napoleon  I.,  and  lastly,  in  the  Crimean  war. 
It  has  earned  its  name  of  Ship  Ferer  from 
its  frequent  occurrence  in  crowded  vessels, 
whether  these  were  employed  for  the  purpose 
of  tran8i>orting  troops,  or  as  hulks  for  the 
seclusion  of  convicts,  like  the  convict  hulks  of 
Toulon,  in  which  no  less  than  six  epidemics  of 
tjphus  are  recorded— viz.,  in  1820, 1829,  1833, 
KM5, 1855,  and  1856. 


For  a  similar  reason — ^viz.,  its  prevalence  in 
prisons— the  fever  was  called  the  JaU  Ferer 
or  Distemper,  and  it  is  supposed  to  have  been 
the  disease  communicated  from  the  prisoners 
at  the  six  Black  Assizes.  {See  Black  Assizes.) 
It  lias  prevailed  greatly  in  prisons  both  at 
home  and  abroad  even  during  the  early  part 
and  middle  of  the  present  century — e.g.^  in  the 
Dublin  prisons,  1815,  at  Rheims,  1839,  and 
Strasburg  in  1854.  If  it  has  ravaged  armies 
navies,  prisons,  and  hospitals,  it  has  been  also 
fatal  to  the  civil  population.  In  many  cases 
the  soldiers,  sailors,  or  prisoners  have  evi- 
dently imported  the  disease ;  in  others,  if  it 
has  not  arisen  de  novo,  the  mode  of  origin  has 
been  more  obscure  and  difficult  to  trace.  In 
Tuscany,  1550-54,  a  season  of  great  scarcity, 
it  destroyed  100,000  persons,  and  history 
shows  that  it  has  raged  in  various  parts  of 
the  world  like  a  plague.  Ireland  has  had  so 
many  epidemics  that  typhus  may  be  looke<l 
upon  as  thoroughly  naturalised  in  that 
country.  The  principal  Irish  typhus  years 
are  1708. 1718,  1729,  17a5,  1740,  1770,  1797, 
1803,  1817,  1826,  and  1846.  Most  of  the  Irish 
epidemics  have  been  imported  into  England. 
The  chief  dates  marking  severe  outbreaks  of 
tjrphus  in  this  country  are  as  follows  :  1721, 
1740,  1817.  1827,  1843,  1846-48,  1856.  and 
1862-69.  There  are  only  three  of  these  out- 
breaks which  were  not  connected  with  Ire- 
land—viz., the  e]>idemic  of  1843,  which  began 
and  raged  most  violently  in  Scotland  ;  that  of 
1856,  which  was  owing  to  a  temporary  distreM 
connected  with  the  Crimean  war ;  and  that  of 
1862-69,  principally  confined  to  London.  One 
of  the  most  violent  of  the  Irish  epidemics 
occurred  in  1740.  It  is  computed  to  have 
destroyed,  together  with  famine,  80,000  people. 
But  the  epidemic  of  1846  was  of  still  greater 
magnitude,  and  indeed  attained  unprecedented 
proportions.  It  raged  over  the  whole  British 
Islands,  and  lasted  two  years.  There  are  com- 
puted to  have  been  300,000  cases  in  England, 
19,254  in  Scotland,  and  a  million  cases  in  Ire- 
land in  1847.  The  Irish  flocked  to  England  in 
thousands,  bringing  the  pestilence  with  them. 
It  therefore  was  extremely  prevalent  in  Liver- 
pool, no  less  than  10,000  i)er8ons  dying  of 
typhus  in  that  city. 

The  last  epidemic  of  tyi>hus,  1862-^9, 
in  England  was  of  a  partial  character;  its 
principal  seat  was  London.  **  There  was  no 
failure  of  crops  in  England,  but  for  sometime 
before  there  had  been  great  and  increasing 
distress  among  the  poor  of  London,  consequent 
on  the  organised  system  of  strikes,  the  effects 
of  which  liad  only  temporarily  been  averted 
by  the  relief  from  the  societies  for  promoting 
the  short-hour  movement.  As  in  1826,  18^^, 
1  and  1856,  an  artificial  scarcity  was  tho  result. 
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— (MUBCHIBON.)  This  epidemic,  also,  cannot 
be  said  to  have  been  imported  from  Ireland, 
since  nearly  14,000  cases  in  1862-69  were 
admitted  into  the  London  Fever  Hospital,  of 
iirhich  but  a  small  proportion  were  Irish. 

Dr.  Murchison  considers  that  the  history  of 
typhus  leads  to  the  following  conclusions : — 

**1.  Typhus  prevails  for  the  most  part  in 
great  and  widespread  epidemics. 

"  2.  Theso  epidemics  appear  during  seasons 
of  general  scarcity  or  want,  or  amidst  hard- 
ships and  privations  arising  from  local  causes, 
such  as  warfare,  commercial  failures,  and 
strikes  among  the  labouring  population.  The 
statement  that  they  always  last  for  three 
years,  and  then  subside,  is  erroneous. 

**  3.  During  the  intervals  of  epidemics  spora- 
dic cases  of  typhus  occur,  particularly  in  Ire- 
land, and  in  the  large  manufacturing  towns 
of  Scotland  and  England. 

**  4.  Although  some  of  the  great  epidemics 
of  this  country  have  commenced  in  Ireland, 
and  spread  thence  to  Britain,  appearing  first 
in  those  towns  on  the  west  coast  of  Britain 
where  there  was  the  freest  intercourse  with 
Ireland,  it  is  wrong  to  imagine  that  all  epi- 
demics have  commenced  in  Ireland,  or  that 
typhus  is  a  disease  essentially  Irish.  The 
disease  appears  wherever  circumstances  fa- 
vourable to  its  development  are  present. 

*  *  5.  In  many  epidemics  typhus  has  been  asso- 
ciated with  relapsing  fever,  and  the  relative  pro- 
portion of  the  two  fevers  has  varied  greatly. 

"6.  From  the  earliest  times  tjrph  us  has  been  re- 
garded as  a  disease  of  debility,  forbidding  deple- 
tion, and  demanding  support  and  stimulation. 

"7.  The  chief  exception  to  the  last  state- 
ment originated  in  the  erroneous  doctrines 
taught  in  the  early  part  of  this  century, 
according  to  which  the  disease  was  looked 
upon  as  symptomatic  of  inflammation  or  con- 
gestion of  internal  organs. 

**8.  The  success  believed  at  one  time  to 
follow  the  practice  of  venesection  was  only 
apparent.  It  wjis  due  to  the  practice  having 
for  the  most  part  been  resorted  to  in  cases  of 
relapsing  fever  and  acute  inflammations,  and  to 
the  results  having  been  compared  with  those 
of  the  treatment  by  stimulation  of  the  much 
more  mortal  typhus. 

"9.  Although  typhus  fever  varies  in  its 
severity  and  duration  at  different  times,  and 
under  different  circumstances,  there  is  no  evi- 
dence of  any  change  in  its  type  or  essential 
characters.  The  typhus  of  modem  times  is 
the  same  as  that  described  by  Fracastorius 
and  Cordanus.  The  period  during  which  epi- 
demic fever  was  said  to  present  an  inflamma- 
tory type  was  that  in  which  relapsing  fever 
was  most  prevalent,  and  the  times  in  which 
the  type  has  been  described  as  adynamic  have 
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been  those  in  which  relapsing  fever  has 
scarce  or  absent.** — (Mubchison.) 

Geographicai  Range. — All  countries  in 
rope,  the  United  States,  North  America, 
probably  India.     Australia  and  New  Zeal^^^ 
appear  free  from  typhus,  nor  has  it  been    -^^ 
served  in  Africa. 

Indepmdent  OrifHn. — A  great  number  ©f 
facts  have  been  brought  forward  attempt.  Eng 
to  prove  the  actual  generation  of  typhus  fr-*<jm 
the  combined  influence  of  overcrowding  ca.  xd 
destitution,  but  it  has  not  been  by  any  m&^uis 
established,  and  it  can  confidently  be  asser-±^ 
that  in  no  recorded  first  case  of  t}i>hus  is  't;  he 
idea  of  contagion  absolutely  excluded. 

Dr.  Parkes,  speaking  of  the  siege  of  M^  tz, 
says  (Report  on  Hygidne,  1872) :  "With      xe- 
ference    to  the  particular  kind  of  fever        in 
Metz,  it  may  be  noticed  that  an  import  ^i^nt 
argument  against  the  production  of  exant. 
matic  typhus  from  simple  overcrowding 
been  drawn  from  the  experience  both  of  ^L  cstx 
and  Paris.     In  both  places  during  the  sie^r^s 
there  was  overcrowding,  wretchedness,  and 
famine,  particularly  at  Metz ;  yet,  as  point^ed 
out  by  Professor  Chauffard  to  the  AcadcDOJo 
de  M6decine,  there  was  scarcely  any  or   no^ 
typhus,  as  there  had  been  in  the  wars  of  th^* 
first  Napoleon.      There  was  typhus  in  tha* 
German  besieging  force,  but  so  strict  was  tiie 
blockade  that  it  was  not  imported  into  Metz, 
and  was  not  generated  there.*' 

Three  cases,  related  by  Murchison,  occurred 
in  London,  and  although  there  were  no  knoren 
typhus  cases  in  the  city  at  that  time,  yet 
there  are  all  the  chances  that  it  was  lurk- 
ing about  somewhere,  and  possibly  not  diag- 
nosed. The  celebrated  case  of  the  Scheah 
Gehaad  is  still  more  unsatisfactory,  as  it  is 
now  known  that  the  Arabs  from  Alexandria 
were  ill  of  8ome  disease  when  they  embarked. 
It  is  still  an  open  question. 

Predinpoting  Causes. — These  have  been  al- 
ready su£Sciently  indicated. 

Prevention  of  Spread.^The  .^nt  and  car- 
dinal point  is  free  ventilation.  It  would 
appear  that  even  without  disinfectants  free 
dilution  destroys  the  poison,  and  renders  it 
inert.  If  possible,  a  typhus  patient  should  be 
put  in  the  highest  room  in  a  house  or  hospi- 
tal, as  there  is  ample  evidence  to  show  that 
the  poison  is  volatile  and  ascends.  The  breath 
and  cutaneous  exhalation  of  the  patient  are 
probably  the  principal,  although  not  the  only, 
vehicles  of  infection.  The  skin  can  be  sponged 
frequently  with  some  disinfecting  fluid,  such 
as  Gondy*s,  or  permanently  coated  with  olive 
oil  mixed  with  a  little  carbolic  acid.  The 
room  should  be  fumigated  with  chlorine  or 
nitrous  acid  fumes.  The  latter  is  shown  by 
experience  to  have  most  effect.    The  bedding 
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tbould  be  Vnmt  after  the  tenniiiation  of  the 
caie,  or  thoroughly  baked  and  waahed,  and 
tb<  excreta  diiinfected  with  a  solution  of  buI- 
pluteof  iron. 

Id  hot  weather  typhus  patients  will  do  bet- 
ter in  tents  or  sheds  than  in  hospitals.  In  any 
raie  tbej  should  neyer  be  crowded  together, 
but  hare  as  much  cubic  space  as  poiisible. 
"It  bu  been  often  shown  that  even  exposure 
to  TMther,  bad  diet,  and  insuflBoient  attend- 
ance are  less  dangerous  to  the  patients  than  the 
aggregation  of  cases  of  typhus."— (Parked.) 
.veDwiNFEcnos  ;  Fever,  Typhoid,  &c. 

F0ftr,  7ellow  —  A  specific  fever  of  a 
ixmtinoous  snd  malignant  tyi>e,  occurring  only 
ooce  in  the  same  individual  There  are  no 
reminioiu>  The  symptoms  are  various.  In 
most  cases,  after  a  i)eriod  of  incubation  of  from 
tvo  to  eight  days,  intense  fever  supervenes, 
attended  by  yellowness  of  the  conjunctiva; 
aad  akin,  delirium,  haemorrhages  from  the 
itomach,  mouth,  nares,  and  rectum  (this  has 
been  called  black- vomit,  black-stools,  &c.), 
intenie  headache,  a  slow  and  sometimes  inter- 
mittent pulse. 

Naturtofthe  DUease. — Nearly  all  authori- 
tiei  who  have  teen  the  disease  concur  in  agree- 
ing that  yellow  fever  is  of  a  continuous  type, 
and  hai  nothing  in  common  with  marsh  fever 
or  malarious  intermit  ten  ts.  *  *  Yellow  fever  is 
oneiientially  continual  and  non-marshy  fever. 
...  It  is  not  a  marsh  fever,  nor  a  bilious 
remittent,  nor  a  bilious  hapmaturic."— (SULLI- 
TjLV,  Yellow  Fever  at  Havana,  Medical  Times 
andGaxette,  1871.) 

It  depends  upon  the  absorption  of  a  specific 
poiion  into  the  blood,  which  increases  like 
other  ana1(^^us  diseases.    Aitken  thus  sum- 
nurisos  the  facts  as  borne  out  by  the  history  : 
(1.)  That  there   is  a  specific  yellow  fever, 
propagated  by  a  contagious  virus  or  poison, 
which  multiplies  itself  by  its  passage  through 
the  human  system,  and  which  reproduces  the 
wme  specific  true  yellow  fever.    The  type  of 
this  fever  is  continuous.    I^yrexia,  delirium, 
vappresaion  of  urine,    black-vomit,    are  the 
leading  symptoms  of  this  fever— the  hsemo- 
gutric  pestilence,  as  it  has  been  also  called. 
(Z)  That  there  are  other  fevers,  and  especially 
severe  marsh  fevers,  in  certain  geographical 
limits,  which  have  a  close  resemblance  in 
symptoms  to  the  contagious  and  specific  yel- 
low fever. 

(kof/raphical  Rarifff.— This  is  limite<l.  It 
has  never  been  known  to  propagate  itself  be- 
yond 48''  north  latitude,  and  is  principally 
observed  in  the  islands  and  coasts  of  Central 
America.  '*  The  yellow  fever  zone  appears  to 
be  chiefly,  in  Central  America,  confined  to  the 
Toleanic  range  of  the  west  of  the  country. 


West  of  the  Lake  of  Nicaragua,  the  volcanic 
hiUs,  which  belong  to  a  later  geological  period 
than  the  granitic  slopes  between  the  lake  and 
the  Atlantic,  and  throw  a  light  tuf aoeous  ash 
over  the  whole  soil,  include  the  chief  yellow 
fever  districts,  like  Realejo,  Granada,  Mar- 
saya,  or  Rivas.'* — (Medical  Times  and  Gazette, 
1871,  vol.  i  p.  399.) 

It  is  also  observed  on  the  western  coast  of 
Africa,  and  has  been  imported  into  Europe 
~e.(jr.,  Lisbon  (1859),  Barcelona,  Genoa,  and 
has  even  appeared  in  France,  at  Brest  (1857), 
Havre  (1860),  St.  Nazaire  (1861);  but  its 
true  habitat  is  low-lying  tropical  coasts,  the 
poison  appearing  to  require  a  heat  of  at  least 
72°  for  its  full  development. 

It  also  rarely  occurs  above  an  elevation  of 
2500  feet  above  the  sea.  Whether  this  is  be- 
cause of  the  more  frequent  cool  winds  and 
temperate  or  even  cold  climate  of  such  heights 
is  not  clear.  Yet  it  has  prevailed  at  the  Ja- 
maica Newcastle,  which  is  4000  feet  high. 

Method  of  Propagation, — It  is  eminently  an 
infectious  disease.  So  many  remarkable  in- 
stances  have  been  recorded  of  this  property 
that  the  fact  is  put  beyond  a  doubt.  For  ex- 
ample, the  importation  into  St.  Nazaire  of 
yellow  fever  took  place  as  follows :  The  13th 
of  June  the  Anne  Maria  left  Havana  for 
France  with  a  cargo  of  sugar.  At  this  port 
yellow  fever  was  then  raging.  There  was  no 
sickness  for  seventeen  days,  but  on  the  1st  of 
July  two  sailors  were  seized  with  yellow  fever 
and  died ;  others  were  attacked  on  following 
days ;  and  when,  on  the  25th  of  July,  she 
reached  St.  Nazaire,  seven  men  were  still  sick. 
On  arriving,  the  sailors  left  the  ship,  and  dis- 
persed yellow  fever  throughout  the  land.  The 
fresh  men  cmxjloyed  to  unload  the  ship  were 
also  attacked,  and  the  fever  was  communi- 
cateil  besides  to  the  crews  of  two  out  of  eight 
vessels  which  lay  near  the  Anne  Maria.  One 
of  these,  Le  Chastan,  lost  all  her  crew,  con- 
sisting of  five  men,  although  they  had  only 
been  on  the  Anne  Maria  for  a  quarter  of  an 
hour.  Other  instances  occurring  in  ships — 
such  as  the  cases  of  La  Plata,  the  Eclair,  the 
Bann,  the  Imaun,  and  the  Icarus — show  that 
the  period  of  incubation  is  sometimes  more  than 
seventeen  days,  and  that  a  ship  may  carry  in- 
fection to  any  port  in  Europe,  especially  if  the 
weather  is  hot. 

The  predisposing  causes  and  fatal  character 
of  the  disease  may  be  seen  in  the  course  of  the 
yellow  fever  which  raged  like  a  plague  at 
Buenos  Ayres  in  January,  February,  March, 
April,  and  May  1871.  During  nine  days,  from 
April  3d  to  the  12th,  3085  are  said  to  have 
died,  and  the  Board  of  Health  ordered  all  who 
could  do  so  to  leave  the  city.  The  mortality 
was  greatest  among  males,  and  the  total  num- 
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ber  of  deaths  of  all  ages  and  both  sexes  in  the 
fire  months  was  estimated  at  about  20,000, 
and  this  out  of  a  population  of  180,000. 

**  The  influence  of  meteorological  conditions 
was  remarkable.  Cold  greatly  increased  the 
number  of  deaths,  but  seemed  to  be  followed 
by  a  smaller  number  of  new  cases.  Heat  aug- 
mented the  number  of  new  cases,  and  rain, 
combined  with  heat,  appeared  to  favour  most 
the  progress  of  the  epidemic.  An  arrest 
seemed  to  be  put  to  the  disease. by  several 
days  of  extreme  cold,  followed  by  very  heavy 
rains,  even  although  the  temperature  which 
followed  was  again  higher,  though  not  so  high 
as  previous  to  the  week  of  climatic  crisis."— 
(HIBO^%  On  Yellow  Fever,  Medical  Times  and 
Gazette,  1871,  ii.  p.  125.) 

"  Statements  about  diminution  of  ozone  in 
the  atmosphere,  and  of  electrical  aberrations, 
were  made,  but  they  were  entirely  unsup- 
ported by  acceptable  evidence.  It  was  the 
opinion  of  the  professor  of  chemistry  in  the 
university  (who  unfortunately  himself  suc- 
cumbed to  the  disease),  from  some  partial 
experiments  he  made,  that  the  amount  of 
ozone  was  not  diminished.'*— (Op.  cit.) 

That  the  fever  finds  a  ready  vehicle  in 
putrid  emanations,  and  propagates  most 
readily  in  stinking,  crowded,  and  insanitary 
places,  appears  very  evident  from  the  his- 
tory of  this  and  other  epidemics— c.f/.,  "  the 
greatest  sufferers  by  the  plague  have  been  the 
Italians,  who  are  the  poorest  part  of  the  popu- 
lation, and  live  in  the  worst  hygienic  condi- 
tions."— {Op.  cit.) 

The  picture  of  the  town  itself  is  also  instruc- 
tive. 

**  Buenos  Ayres  is  a  city  without  drainage, 
in  which  the  pox)ulation  occupies  a  small  area 
in  proportion  to  its  number.  The  streets 
are  narrow,  and,  rents  being  very  high,  it  is 
usual  for  many  people  to  live  in  one  house. 
The  most  complete  disregard  for  all  hygienic 
rule  exists,  and  the  debris  from  the  slaughter 
of  the  cattle  has  been  hitherto  discharged  into 
an  almost  stagnant  inlet  of  the  river,  in  most 
unpleasant  proximity  to  the  city.  The  odour 
from  this  source  has  been  with  a  favourable 
wind  almost  insupportable,  even  in  the  centre 
of  the  city.  The  method  of  making  streets 
has  been  to  fill  up  with  offal  before  macadam- 
ising. Such  filthy  water-closets  I  have  never 
met  with  anywhere,  although  one  gets  to  a 
certain  extent  prepared  by  what  one  encoun- 
ters on  the  continent  in  Europe." — (Hiron, 
On  Yellow  Fever  in  the  Plate,  71.) 

All  the  widespread  epidemics  tell  the  same 
tale  of  disgraceful  filth.  For  instance,  the 
city  of  Shrcveport  was  recently  visited  by  a 
frightful  epidemic  of  yellow  fever. 

"  Owing  to  political  causes  there  had  been 


no  regtdar  municipal  government  at  Shrev^^ 
port,  and  the  city  became  in  a  very  fill 
condition,  added  to  which  a  Texan  boat  wi 
cattle  sank  in  the  Red  River,  and  the  bodi 
of  the  dead  animals  were  allowed  to  putre 
on  the  shore." — (Lancet,  Nov.  1.5,  1873.) 

Prevention  of  the  Spread  of  the  Diseajfe, 
"La  fidvre  jaune,"  says  Tardieu,  "avec 
]>este  se  place  au  premier  rang  des  maladi 
pour  lesquelles  les  mesures  sanitaires  soi 
reconnues  indispensables." 

The  gfeat  principle  is,  then,  isolation 
actual  cases ;  a  strict  quarantine  for  at  leai 
twenty  days  of  vessels  coming  from  infect*^  ^i 
ports,  or  men  from  infected  localiti^ ;    rfe.—-  - 
moval  of  an  army  or  a  camp  from  a  low-lyii»  ,^ 
district  to  a  higher  station,  if  possible ;  disii:a  - 
fection  of  all  excreta,  and  the  free  use  of 
nitrous  fumes.     The  dead  must  be  s]>eedil y 
buried,  and  the  house  or  camp  where  they 
died  razed  to  the  ground,  burnt,  or,  if  that 
is  impracticable,  thoroughly  cleansed,  fumi- 
gated, and  disinfected. 

Yellow  fever  is  best  treated  in  the  open  air, 
or  in  temporary  sheds,  if  weather  permits. 

The  general  sanitary  measures  alluded  to 
include  the  prompt  removal  of  refuse  from 
the  streets  of  a  town,  good  drainage,  healthy 
habitations,  and  a  pure  water-supply. 

The  history  of  the  disease  would  show  that 
the  greater  portion  of  the  poison  is  in  the 
vomit  and  dejecta. 

T.  G.  Wilson  has  described  and  figured  some 
small  circular  cells  in  the  vomit,  which  were 
not  blood  corpuscles,  and  which  gave  signs  of 
activity  by  dividing  under  the  microscopic 
field.  These  were  observed  in  an  epidemic  at 
Bermuda,  1864.— (Lancet,  November  1, 1873.) 
What  these  cells  mean  is  at  present  unknown. 
The  perspiration,  and  probably  all  excreta,  is 
contagious. 

Subline— iSee  Stktonine. 

Pig^— The  figs  of  commerce  are  the  dried 
fruit  of  Ficus  Carica,  the  common  fig-tree.  It 
is  a  native  of  Asia  and  Barl>ary,  and  has  been 
naturalised  in  Greece,  Italy,  Spain,  and  the 
South  of  France.  The  best  figs  are  brouglit 
from  Smyrna,  and  are  known  as  Turkey  figs. 
They  are  a  very  rich  and  luscious  fruit, 
contain  a  large  quantity  of  sugar,  and  when 
dried  are  very  nutritious.  They  are  demul- 
cent, emollient,  laxative,  and  pectoraL 

FilaiiA  Dracanoulafl  {Afedinensis),  or 
Gtiinea  Worm — The  Guinea  worm  is  essen- 
tially a  tropical  parasite.  It  exists  as  a  female 
in  the  connective  tissue  of  man  and  of  some 
animals,  and  it  resembles  a  long  piece  of  uni- 
formly thick  white  whipcord.  The  female 
contains  enormous  quantities  of  young.    As 
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worm  to  the  same  tank  where  the  men  of  the 
regiment  bathe.  The  people  bo  infested  swim 
about  in  the  water  with  the  worm  hanging 
loose,  drawing  the  limb  quickly  backwards  and 
forwards  through  the  water,  and  from  side  to 
side,  until  expulsion  is  effected."  The  female, 
in  these  cases,  would  die  in  the  stream,  and  so 
give  freedom  to  her  immense  brood  of  young. 
If  placed  in  pure  water,  the  latter  die  in  four, 
five,  or  six  days ;  but  in  impure  water  they 
vrill  live  twenty-one  days.  This  parasite  is 
induced  to  leave  the  human  body  more  quickly 
by  means  of  water  than  by  anything  else,  and 
is  usually  to  be  discovered  beneath  organic 
debris  in  tanks,  wells,  and  other  reservoirs. 
That  the  parasite  enters  the  body  of  man 
when  bathing,  or  lying  on  moist  places  where 
the  tank-worm  abounds,  is  extremely  pro- 
bable, and  this  view  is  supported  by  pretty 
strong  evidence. 

Filaria  Saaguinia  Homiaii  —  This 
hsematozoon  was  discovered  in  the  blood  and 
urine  of  certain  patients  who  had  come  under 
the  notice  of  Mr.  T.  K.  Lewis,  M.B.,  in  India, 
during  the  year  1872.  It  is  about  ^  of  an 
inch  iu  length,  and  with  a  transverse  diameter 
of  -szhnjf  of  an  inch. 

On  being  first  removed  from  the  blood  it 
moves  about  incessantly,  coiling  and  uncoiling 
itself  unceasingly,  lashing  the  blood  corpuscles 
about  in  all  directions,  and  insinuating  itself 
between  them.  At  first  the  worms  look  trans- 
lucent; the  larger  specimens,  however,  fre- 
quently present  an  aggregation  of  granules 
towards  the  junction  of  the  lower  and  middle 
half.  Occasionally  a  bright  si)ot  is  seen  at 
the  thicker  extremity,  suggestive  of  a 
mouth.  They  continue  active  from  six  to 
thirty  hours.  The  hsematozoon  is  enveloped 
in  an  extremely  delicate  iuhe,  closed  at 
both  ends,  within  which  it  is  capable  of 
elongating  or  shortening  itself.  Mr.  Lewis 
concludes  from  this  fact  tliat  its  home  is 
the  blood,  and  that  it  has  no  means  of  i>cr- 
forating  the  tissues. 

**  They  are  persistently  so  ubiquitous,'*  says 
the  discoverer,  "as  to  be  obtained  day  after 
day  by  simply  pricking  any  i>ortion  of  the 
body,  even  to  the  tips  of  the  fingers  and  toes 
of  both  hands  and  both  feet  of  one  and  the 
aame  person,  with  a  finely- pointed  needle. 
On  one  occasion  six  excellent  specimens  were 
(kbtained  in  a  single  drop  of  blood  by  merely 
pricking  the  lobule  of  the  ear.'* 

Dr.  Lewis  calculates,  from  the  number  found 
in  one  drop  of  blood,  that  more  than  140,000 
were  present  in  one  patient;  and  it  would 
appear  that  chylous  urine,  a  disease  common 
in  the  East,  is  dependent  on  the  presence  of 
these  creatures  in  the  blood.    It  is  probable 


that  this  worm  may  be  introduc* 
water  used  for  drinldng  purposes. 

Filter*— Filtration  is  usually  i 
for  the  purpose  of  freeing  liquids 
lence,  dirt,  and  other  foreign  ms 
frequently  it  has  for  its  object  the 
of  the  suspended  substances  as  pi 
kc. ;  for  laboratory  filtration,  filter 
are  prepared. 

Before  speaking  of  the  larger 
elaborate  filters  it  niav  be  as  well 
here  the  following  suggestion  (whi 
from  the  Procee<liiigs  of  the  Britu 
tion)  for  making  a  small  portable  fil 
any  common  vessel  perforated  belo 
a  flower -pot,   till   the    lower  por 
coarse  pebbles,  over  which  place 
finer  ones,  and  on  these  a  layer  of  cl 
sand.    On  the  top  of  this  a  piec( 
clay,  perforated  with  small  holes, 
put,   and  on  this  again  a  stratui 
inches  thick,  of  well-burnt  pound 
charcoal.    A  filter  thus  formed  will 
siderable  time,  and  will  be  found 
ticularly   useful    in    removing    no 
putrescent   substances    held    in  sc 
the  water. 

Water  is  purified  on  an  extensi^ 
being  received  into  large  filter-bed 
to  its  distribution.  A  filter-bed  is 
tank  or  reservoir  many  feet  in  d( 
paved  bottom,  on  which  are  laid  '■ 
open-jointed  or  perforated  tubular  d 
inginto  a  central  culvci-t  increaiiing 
ness. 

The  effect  of  this  filter  is  shov 
following  table : — 

It  lessened  the— 

Total  solids  by     ...        . 

Mineral  solids  by 

Volatile  solids  by         .        .        . 

Total  amount  of  oxygen  required  ^ 
for  oxidation  by  nearly  one-  )- 
half ) 

ITardness  by        ...        . 

Chlorine  by 

Free  ammonia  by        .        .        . 

Albuminoid  by     . 

After  a  certain  time  the  sand  be( 
less  and  requires  washing.  The  fine  ^ 
is  the  best,  and  should  be  carefully 

These  drains  are  covered  with  a  lay( 
about  3  feet  deei>,  over  which  is  spre 
of  sand  about  2  feet  deep.  The 
coarse  at  the  bottom,  becoming  grad 
towanls  its  upper  surface,  and  tl 
arranged  in  a  similar  manner.  Th 
delivered  uniformly  and  slowly ;  an 
that  the  filtering  process  may  not 
on  too  hurriedly  the  pressure  is  al 
low,  the  depth  of  water  being  soldo 
feet,  and  iu  some  cases  only  1  foot. 
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X>r.  Pftrkei  made  some  exjieriments  on  a 

ggnd  filt^  of  1  square  foot  surface,  and  made 

in  imitation  of  a  London  water  company^s 

^tfer— viz.,  15  inches   of  fine    well-washed 

white  sand,  and  20^  inches  of  gravel  gradually. 

A  filter  which  possesses  the  advantages  of 

being  eudly  and  cheaply  cleaned  when  dirty, 

and  which  frees  water  from  mechanical  im- 

pttritiet  with  great  rapidity,  may  he  formed 

bj  placing  a  stratum  of  8i>onge  between  two 

perforated  metallic  plates,  united  by  a  central 

icrev,  and  arranged  in  such  a  manner  as  to 

permit  of  the  sponge  being  compressed  to  any 

required  degree.   Water  under  gentle  pressure 

llotriwith  great  rapidity  through  a  compressed 

ipoDge ;  but  this,  of  course,  has  no  chemical 

action  on  the  liquid,  and  does  not  remove 

oi^e  matters  dissolved  in  the  water. 

Pare,  well  -  compressed  animal  charcoal, 
deprired  of  calcium,  phosphate,  and  car- 
bonate by  washing  with  hydrochloric  acid, 
if  certainly  the  best  filtering  substance. 
Tilten  made  of  the  magnetic  carbide  of  iron 
are  alio  very  useful ;  and  those  composed  of 
eharcMl,  or  of  the  latter  substance,  are 
capable  of  removing  all  the  suspended  mat- 
ten,  and  at  least  40  per  cent,  of  dissolved 
or^ic  impurities,  together  with  a  consider- 
able amount  of  salts,  such  as  calcium,  car- 
bonate, and  sodium  chloride.  The  filtering 
material  of  the  magnetic  carbide  filter  is 
prepared  by  heating  haematite  with  sawdust. 
It  gires  a  alight  taste  of  iron  to  the  water. 
The  nhcated  carbon  filter  will  render  river- 
vater,  containing  a  considerable  amount  of 
free  and  albuminoid  ammonia,  as  pure  as 
deep  ipring-water.— (Wanklyn.)  The  same 
authority  aays  that  slow  filtration,  through  a 
Urer  4  inches  thick  of  animal  charcoal  in 
coane  powder,  removes  all  organic  matter 
from  water ;  but  after  it  has  been  in  use  some 
little  time,  the  charcoal  fouls  and  requires  to 
be  cleaned,  either  by  being  treated  with  per- 
manganate of  potash  and  potash,  by  which 
meani  we  get  off  ammonia  from  it  in  large 
qaantitiea,  or  by  letting  it  stand  for  some 
honrs  in  the  air,  and  thus  the  organic  matter 
^U  be  oxidised  and  disappear. 

Waters  may  also  be  purified  by  precipita- 
tion. This  is  known  as  Dr.  Clark's  process, 
and  is  useful  for  such  waters  as  contain  car- 
bonate of  lime  retained  in  solution  by  excess 
d  carbonic  acid.  To  such  water  lime  is 
added,  and  is,  as  well  as  that  contained  in  the 
water,  precipitated.    Set  Water. 

Parkes  gives  the  following  method  for  clean- 
ing filters :  "  Instead  of  taking  the  filter  to 
piece*  when  it  is  clogged,  every  two  or  three 
months  (according  to  the  kind  of  water)  air 
•bonld  be  blown  through ;  and  if  the  char- 
eoal  be  in  a  block  form,  it  should  be  brushed. 


Then  4  to  6  oz.  of  the  pharmacopoeial  solution 
of  potassium  permanganate,  or  20  to  30  grains 
of  the  solid  permanganate  in  a  quart  of  dis- 
tilled water,  and  10  drops  of  strong  sulphuric 
acid  should  be  poured  through,  and  subse- 
quently a  I  to  ^  oz.  of  pure  hydrochloric 
acid  in  2  to  4  gallons  of  distilled  water.  This 
both  aids  the  action  of  the  permanganate 
and  assists  in  dissolving  manganic  oxide  and 
calcium  carbonate.  Three  gallons  of  distilled 
or  good  rain  water  should  be  poured  through, 
and  the  filter  is  then  fit  for  use."  Chnrcoal 
may  be  purifie<l  in  the  manner  previously 
mentioned,  or  it  may  be  baked  in  an  oven. 

A  charcoal  filter  has  recently  been  intro- 
duced by  Captain  Crease  of  the  Royal 
Marine  Artillery,  for  the  use  especially  of 
ships,  and  is  now  largely  employed  in  the 
navy;  but  it  is  also  found  to  be  of  great 
value  in  large  buildings,  such  as  asylums, 
workhouses,  &c  The  tank  is  made  of  iron 
lined  with  cement,  and  is  divided  into  three 
chambers.  The  two  filtering-boxes  which  it 
contains  are  filled  with  pieces  of  animal  char- 
coal, or  one  may  be  filled  with  charcoal  and 
the  other  with  sand  and  graveL  The  upper 
perforated  plates  of  the  boxes  are  movable, 
so  that  by  means  of  screws  working  on  rods 
attached  to  the  fixed  under  plates,  which  are 
also  perforated,  the  filtering  media  may  be 
lessened  or  compressed  to  any  extent,  accord- 
ing to  the  degree  of  impurity  of  the  water. 
The  water  descends  through  one  box  into  a 
small  chamber  at  the  bottom  of  the  tank, 
which  retains  any  deposit,  and  then  rises 
through  the  second  box  into  the  reservoir, 
which  contains  the  filtered  water.  The  whole 
can  readily  be  taken  to  pieces  and  cleaned 
when  necessary,  the  joints  being  made  water- 
tight by  means  of  indiarubber  bands.  On 
the  same  principle  smaller  filters  have  been 
patented  by  Cajjtain  Crease. 

Filters  are  now  made  of  all  shapes,  sises, 
and  materials;  but,  as  already  remarked, 
those  in  which  the  filtering  material  consists 
of  charcoal,  magnetic  carbide  of  iron,  or 
silicated  carbon,  are  the  best.  See  Wateu, 
Disinfectants,  Charcoal,  &o. 

Filtration  of  Sewage— 5m  Sewage. 
Fireplaoes— 5re  Warming. 

Firee— As  recommended  by  the  Select 
Committee  of  the  House  of  Commons  on  Fire 
IVotection  (18C7),  there  should  be  in  all 
towns  and  places  of  any  size  in  the  kingdom 
a  general  building  Act,  which  should  contain 
provisions  for  protection  against  fire  arising 
from  faulty  construction.— (Report,  No.  471, 
Session  1867.) 

One  of  the  most  intereatiD|;  quettloni  reU.- 


(236) 


tive  to  hygiene  is  that  of  spontaneous  fires. 
One  of  the  most  common  causes  of  these  is 
friction,  which,  taking  place  between  two 
combiutible  Ixxlios,  often  develops  sufficient 
heat  to  kindle  one  or  both  of  them  ;  or  if  it 
take  place  between  non-combustible  bodies, 
the  heat  produced  may  nevertheless  set  on 
fire  adjacent  substances.  The  continual  to- 
and-fro  movement  of  a  ship's  mast  has  fre- 
quently ignited  the  cargo,  and  fires  have 
arisen  in  railway  carriages  and  manufactories 
by  the  friction  of  the  wheels  or  other  ma- 
chinery. 

The  sun's  rays  may  by  accident  be  con- 
densed on  inflammable  matter ;  for  instance, 
a  piece  of  a  broken  bottle  has  remained  in 
such  a  position  as  to  act  like  a  burning-glass, 
and  concentrate  the  solar  rays  on  a  heap  of 
straw,  which  has  ignited  and  set  fire  to  a  build- 
ing. In  July  1840  an  explosion  took  place  at 
Grenoble,  which  could  only  be  explained  by 
the  sun's  rays  being  condensed  by  a  pane  of 
glass  with  certain  flaws  in  it,  and  the  destruc- 
tion of  the  pahvce  of  the  Duchess  of  Abrantes 
is  cited  as  due  to  a  similar  cause. 

Quicklime  has  given  rise  to  spontaneous 
combustion— c.f/.,  a  heap  of  quicklime  was  in 
a  farmyard  near  a  stable,  the  urine  from  the 
horses  having  moistened  the  lime,  enough  heat 
was  developed  to  set  fire  to  some  dried  leaves, 
from  which  it  spread  elsewhere. — (Tardieu.) 
Heaps  of  charcoal,  iron  pyrites  and  other 
metallic  sulphides,  scrap-iron,  and  the  like, 
have  all,  whether  by  oxidation  or  chemical 
action,  caused  fires. 

But  the  most  dangerous  collections  are, 
without  doubt,  hoai^s  of  greasy  rags,  wool, 
bits  of  cotton,  &c.  Many  fires  occurring  in 
factories  arise  from  carelessness  in  heaping 
together  shreds  of  stuff  which  have  been  used 
for  wiping  machiuery,  and  are  therefore  im- 
pregnated with  carbonaceous  matter  and  oil. 
Experiments  have  long  ago  shown  that  a 
mixture  of  soot,  oil,  and  rags  is  more  liable 
to  spontaneous  combustion  than  any  sub- 
stance commonly  met  with.  All  humid  ve- 
getable or  animal  heaps,  whether  they  be 
straw,  hay,  oats,  flour,  manure,  leaves,  or 
similar  matters,  do  occasionally  take  fire  spon- 
taneously, simply  from  the  heat  developed  by 
oxidation.  According  to  M.  Chevallier,  the 
different  matters  most  liable  to  ignite  siK)n- 
taneously  are — 

1.  Heaps  of  damp  wheat. 

2.  Ground  coffee. 

3.  Malt 

4.  Scorched  chicory. 

5.  Scorched  rye. 

6.  Heaps  of  peat  ashes. 

7.  Large  compact  heaps  of  newly-ironed 
linen  put  up  hot 


8.  Heaps  of  burnt  cocoa. 

9.  Bones  covered  over  with  animal  bla( 

10.  Wet  sawdust 

11.  Flour  from  grain  or  from  legumii 
seeds. 

12.  Heaps  of  old  cordage. 

13.  Linseed-oQ  cakes. 

14.  Mixtures  of  vegetables  which  have  \ 
boiled  with  greasy  substances,  and  re^ 
them. 

15.  Heaps  of  tobacco. 

16.  Rotten  wood. 

17.  Sulphuric  and  nitric  acids  in  con 
with  combustible  matters,  such  as  straw,  w 
essential  oils,  &c. 

18.  Phosphoric  briquets  made  with  p 
phorus  and  magnesia. 

19.  Different  species  of  p^Tophorcs. 
Every  householder  should  see  that,  in 

of  emergency,  ho  has  access  to  plenty  of  wn 
and  should  remember  that  if  a  fire  breaks, 
in  a  room,  the  first  thing  to  be  done  is  to  i 
doors  and  windows  fast,  so  as  to  rob  the 
of  the  air  which  feeds  it.  On  tlie  same  j: 
ciplo  a  chimney  on  fire  is  easily  put  out 
stopping  up  the  chimney  or  fireplace  bene 
A  little  sulphur  thrown  on  the  coals  will 
extinguish  a  chimney  on  fire.  Sul  ammor 
or  kitchen  salt,  may  aUo  be  used  for  this  ] 
JH)BG ;  dissolved  in  water,  the  extinguis'j 
power  is  much  greater. 

In  escaping  from  a  burning  apartment 
smoke  and  most  gases  ascend,  although  i 
impossible  to  breathe  standing  up,  the  air : 
be  tolerably  pure  close  to  the  boards, 
perience  has  proved  this,  so  tliat  the  pe: 
should  crawl  along  with  the  head  low  d< 
and  a  damp  handkerchief  over  the  face. 

In  1871  the  returns  show  that  107  m 
and  307  females  died  from  their  clothes 
ing  fire.  This  accident  should  never  hap] 
especially  to  females,  as  there  are  numei 
methods  of  rendering  even  m\i»lin  uninfl 
mable  :  the  best  is  a  solution  of  a  salt  ca 
tungstate  of  soda.  *' Muslin  steeped  i 
solution  containing  20  per  cent,  of  this  sa 
perfectly  non-inflammable  when  dry,  and 
saline  film  left  on  the  surface  is  smooth 
of  a  fatty  appearance,  like  talc,  and  there 
docs  not  interfere  with  the  process  of  iron 
but  allows  the  hot  iron  to  pass  smoothly  < 
the  surface.  The  non-fulfilment  of  this  la 
condition  completely  prevents  the  use  of  nr 
other  salts,  such  as  sulphate  or  phosphat 
ammonia,  which  are  otherwise  efficaciou 
destroying  inflammability  for  all  fabrics  wi 
have  to  bo  washed  and  ironeti."— (Watts. 

Urban  sanitary  authorities  may  provide 
engines  and  all  necessary  appliances,  and 
escapes.     They  may  also  purchase  and  1 
on  hire  horses  for  drawing  the  engines, 
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vide  enginehouset,  and  employ  penonB  to  &ct 
^g^  firemen,  paying  them  whatever  salaries  or 
^«<«raTdB  they  may  think  tit.     These  engines 
and  firemen  may  be  employed  in  canes  of  fire 
beyond  the  limits  of  the  district.     The  owners 
of  the  bnildiugs  on  fire  are  to  pay  for  the  ser- 
vice rendered. 

By  11  and  12  Vict  c.  63,  s.  124,  urban  sani- 
tary authorities  are  to  cause  fire-plugs,  and  all 
necessary  works,  machinery,  and  assistance, 
to  be  provided  and  maintained,  in  order  to 
have  an  efBcient  supply  of  water  in  cases  of  fire. 
For  this  purpose  they  may  enter  into  agree- 
ment with  any  water  company  or  other  person. 
Hxe  situation  of  the  fire-plugs  is  to  be  indi- 
cated by  marks  on  the  neighbouring  houses  or 

ir5ai«.-{I*.  H.,  8.  G6.) 

Urban  authorities  may  make  bylaws  relative 
tiy  'the  structure  of  walls,  roofs,  buildings,  &c., 
io  order  to  prevent  fires. — (P.  H.,  s.  157.) 

Sy  the  28  and  29  Vict,  c  90,  s.  30,  the 
metropolitan  Board  of  Works,  when  neces- 
;  may  permit  any  part  of  the  fire  brigade 
^t^abUshmeut  of  the  metropolis  to  proceed 
i-fth  their  engines,  escapes,  &c,  beyond  the 
l,iixiits  of  the  metropolis. 

tenons  wilfully  setting  a  chimney  on  fire 

^r«»  Uable  to  a    penalty  not  exceeding  £/>. 

^Notwithstanding  the  fine,  the  person  is  not 

^:xe&pted  from  liability  to  be  indicted  for 

f  4?lon7.    The  chimney  of  a  house  catching  fire 

f  r-omsny  omission  (such  as  not  being  swept), 

vseflect,  or  carelessness,  the  occupier  is  liable 

to  s  penalty  not  exceeding  lOs. 

Under  the  Metropolitan  Building  Act,  18 
stnd  19  Vict  c  122,  s.  1,  there  is  a  very  use- 
ful prohibition  against  building  the  walls  of 
homes  in  the  metropolis  of  wood  or  other 
eombtutible  material. 

fldi— The  composition  of  the  most  com- 
mon edible  fish  will  be  found  under  their 
leipectiTe  headings.    See  Eel,  Salmon,  &c. 

flounder — This  fish  contains  about  22 
percent,  only  of  solid  matter,  and  18  percent, 
of  this  is  nitrogenous.  It  requires  fat,  there- 
fore, to  render  it  of  any  great  nutritive  value. 

Composition  of  Flounder. 

Nitrofeooos  matter  18*1 

Fit 21» 

fldine  nutter 10 

Water 780 

100  0 

Hoar — The  meal  of  wheat  and  of  the  seeds 
of  some  of  the  leguroinosse  finely  ground  and 
** dressed.**  The  wheat  which  is  cultivated 
io  this  country  is  a  kind  known  as  Triticum 
tulffore;  of  this  there  are  two  varieties,  T, 
iotirum  and  T,  hfthemum,  the  former  the  sum- 
mer wheat,  the  latter  the  winter  wlicat.  The 
article  known  specifically  aa  ** flour"  in  this 


country  is  obtained  from  the  summer  variety 
(T.  (Tstivum),  Flour  of  the  best  quality  is 
almost  always  freed  from  bran,  and  since  the 
latter  contains  as  much  as  15  per  cent,  of 
nitrogen,  some  fat,  and  a  good  proportion  of 
salts,  it  becomes  a  question  wliethcr  this  sepa- 
ration is  desirable  {See  Bran.)  Should  the 
whole  of  the  wheat  be  used,  it  is  important 
that  it  should  be  ground  very  fine,  since  the 
harder  envelopes  are  excessively  irritating. 
Flour  is  one  of  the  most  useful  alimentary 
materials  wo  possess.  In  the  form  of  bread  it 
constitutes  the  8ta])le  food  of  this  and  many 
other  countries ;  made  into  cakes,  puddings, 
and  biscuits,  it  is  largely  taken  ;  and  from  the 
hard,  highly-glutinouH  wheat  of  Sicily,  Russia, 
Sardinia,  Algeria,  and  Egypt  certain  granular 
powders  and  dried  pastes,  possessing  great 
nutritive  proi>erties,  are  manufactured.  The 
more  important  of  these  are  semola,  semolina, 
soujee,  mannacroup,  maccaroni,  vermicelli, 
and  Cagliari  paste. 

For  the  full  consideration  of  flour  as  an  ali- 
mentary substance  we  would  refer  the  reader 
to  the  article  on  Bread  ;  but  we  may  mention 
here  that  wheat^n  flour  contains  a  greater 
amount  of  proteine  or  uitrogcnised  compounds 
— that  is,  of  blood  and  flesh-making  principles 
— than  any  other  description  of  farina. 

The  amount  of  flour  obtained  from  one  quar- 
ter or  504  lbs.  of  wheat  is  given  by  Mr.  Hard 
of  Dartford  as  being  392  lbs.,  the  rest  of  the 
products  consisting  of  '*  biscuit  or  fine  mid- 
dlings,'* **  toppings  or  si)ecks,**  "  best  pollard," 
"fine  i)ollard,"  "bran,"  and  "coarse  pol- 
lard," &c. 

Good  wheaten  flour  should  be  sweet  and 
free  from  acirlity.  It  should  not  lose  more 
than  from  6  to  12  per  cent,  by  being  carefully 
baked  in  a  stove ;  should  exhibit  no  trace  of 
bran  even  when  pressed  smooth  with  a  pol- 
ished surface ;  and  its  cohesivencss  should  be 
so  great  that  on  being  squeezed  in  the  hand 
the  lump  should  be  some  time  before  losing  its 
shape.  The  colour  of  good  flour  is  white,  or 
with  a  very  slight  tinge  of  yellow.  There 
shoidd  be  no  lumps  in  it,  or  if  any  exist  they 
should  at  once  break  down  on  slight  pressure. 
AVhen  the  flour  is  made  into  a  paste  with 
water,  its  quality  may  be  judged  of  by  the 
tenacity  of  the  dough,  the  length  to  which  it 
may  be  drawn  into  a  thread,  or  the  extent  to 
which  it  may  be  spread  out  into  a  thin  sheet. 
The  nutritive  value  of  flour,  as  far  as  gluten 
is  concerned,  may  l>e  determined  by  the  fol- 
lowing method  :  About  500  grains  of  flour  are 
made  into  a  stiff  dough,  and  by  tender  mani- 
pulation carefully  waslied  under  a  stream  of 
water.  The  gluten  remains,  and  when  it  is 
baked  it  expands  into  a  clean-looking  ball, 
which  should  weigh,  when  dried  thoroughly. 


64  gnJDi.  Bad  flanr  Dukaa  k  thin  ropf  glu- 
ten, which  ia  very  diffioult  to  deal  with,  anil 
bu.when  bukeil  ■  dirty  brown  cotour. 

Tha  pnuiti«l  test  for  determining  the  qual- 
ity of  flour  ii  lo  nuke  >  loaf  with  it.  lee  if  it 
be  acid  when  freab  (b«t  flour,  alchongb  not 
noid  to  [he  tiute,  gives  nn  acid  nuiction  with 
the  te>t-paper),  and  how  loon  it  beoomw  lo,  if 
the  colour  be  good,  and  the  miagiatiifactorj. 
Old  and  changed  flour  doci  not  rise  wulL  It 
girea  a  yelluwish  colour  to  the  bread,  and 
■peedilj  becotnei  aciil. 

Adultavtioni  of  *Vuur.— The  floor  of  wheat 
in  adulterated  with  the  floor  from  cheaper 
aubitancea,  aucli  aa  beana,  [>eaa,  maiie,  oati, 
rye,  barley,  and  potato,  and  in  aome  Douatriei 
with  lice,  buckwheat,  millet,  linseed,  kc. 
The  luiaeral  adulteranta  which  have  been 
found  are  alum,  lulphate  of  lime,  bone-doit. 
nnd  magneaium  cacbooato,  and  a 
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grannlea  being  the  heavieat,  aetlle  fita 

thataaiooDaa  a  depoaii  ahowi  itself,  bi 
the  liquid  clears  completely,  the  sopemi 
fluid  is  decanted  off,  the  depoait  taken 
auapended  in  water,  and  tha  aame  pr 
repeated  foor  or  five  times,  the  pm 
being  examined  by  tbe  microacope.  Thii 
cess,  it  is  aaid,  Hill  detvot  one  part  of  pi 
atarch  in  a  hundred  of  wheat-floor.- -(J < 
de  IMiannac.,  3d  Sariea,  iv.  241.) 

Chtmical  ISxaninatiun  0/  Flour.— The 
lowing  table  gives  the  compoaition  of  flour 
will  bo  obaerved  that  tha  different  aulhoi 
fairly  agree  of  fat,  water,  and  augar,  bot 
ash  in  Peligot'i,  Letbeby's,  nndl^lyen'a  1 
yiia  ii  moch  too  high. 

Analgia  0/  Flour. 


fei. 


The  ii 


f  be  detected  b 


granules  of  wheat  atorch  (fig.  34)  are  OX 
inillimetiea  in  diameter  (or  IJOIS  inch),  and 
are  thua  intermediate  in  size  between  potato 
and  rice  atarch.     5m  Wheat,  KicB,  &c 


yig.  3i 

Potato  starch,  if  present,  mny  be  readily 
aeparated  for  miaroKopicnl  examination  by 
the  following  process:  Mix  the  floor  with 
40  per  cent,  of  its  weight  of  wal«r  and 
knead  it  into  a  hom<^neoua  paste,  aeparate 
the  gluten  by  a  atrsam  of  water,  reserving 
the  waahings  containing  the  stardi  cells  for 
examination.  The  washinga  are  then  ahaken 
briskly,  filtered  through  a  linen  Alter,  and 
decanted   into  a  oonioal  glass.    The  potato 


The  water  may  be  estimated  by  drying 
gramme  in  a  platinum  dish,  in  the  usaal 

upon  a  wfltei-bath.  The  water  nutarnlly 
irnt  m  flour  would  appear  to  vary  from  1 
17  per  cent.  The  same  sample  burnt 
ahuuld  not  yield  more  than  07  per  cen 
aah.  If  It  yields  aa  little  as  cvqd  1  per  c 
Hdultoratioa  should  be  auaiwcted.  Heno 
detection  of  mineml  aulxtancea  is  aatUfa. 
and  easy.  A  determination  of  the  fat  in 
may  Lo  made  by  treatmeut  with  ether, 
mixed  with  oats  or  maize,  the  fat  wool 
abort  tbe  normal  amount ;  if  mixed  with 
it  would  be  under. 

A  hundred  grammes  of  Hour,  accordi[ 
Mr.  Wanklyn,  yields  an  extract  to  cold  1 
weighing  4  09  gnunmca.      Its  compoaitii 


Mr.  IVaiiklyn  recommenda  the  detorr 
tion  of  gluten  by  his  well-known  amn 
proceai.  For  this  purpose  20  miUigrao 
of  Sour  are  put  into  a  retort  and  dilt 
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_  a    (Me   AUMOKM, 

\flTEB  ASALTBIS,  &«.).  and  the  diitillatei 
g^MlCTwd.  Twentfmilligrunmesof flDurgire 
g.q|  iiiiUi|nmin«  of  aninianiii ;  i.e.,  100  puti 
gf  ODiiCTieLd  1'3  parti  of  nmmomik — |Wa:<K- 

for  thg  detection  of  alum    ja  Bout,  kc 

fllkM  (IVrnafoda) — A  pnraiits  wiiUh 
iofdU  the  liven  of  men  nnj  herbivoroas  ani- 
ipili.  Tho  ino*t  commoD  is  the  Ditlaiaa 
yfitka»,  or  Uver-fluke,    See  Uistouata. 


1  •tT  F<Tul*T  uticle  of  diet  in  ScotUnd  and  i 
Vilfl.  TliB'hnaks  of  onta,  wit))  the  itaichy  i 
ptrlitln  adhering  to  them,  are  BepanLted  I 
fnig  Iht  r»t  of  the   grain  and  Bteei>od  in  I 

(emoilt  ind  becomei  sourish.  It  is  then 
ikiioigFil,  and  the  liqnid  boiled  down  to  the  i 

tnei  6  ud  7  per  cent  of  nlioe  matter.  Ste 
•InOiniEA:.  I 

rias,  Bloodr— The  bloodf  Aui  wti  the 
M  ud  Tulgar  Dime  for  djunterj,  and  io- 
M  [er  tar  dischargo  from  ths  bowels  ae- 
g«piu«d  with  blood.    See  Disintebt.  i 

Plj^04Mm— Many  of  the  common  Oj-  j 
t>tm  contain  aneoic,  the  ordiuarj  ingredi- 
laU  bdig  either  a  atrong  wlution  of  white 
umto  meleaed,  or  a  miiture  of  •acchariDa 
auttn  ud  orplment.  There  is  alio  a  Bjr- 
lavia  made  of  the  auboiide  of  arsenic 
miied  with  iwecta.  All  the  above  are  poison' 
om,  and  have  accidentally  canted  fatal  effecti 
ImtliiDiiitn  and  animala.  Iior  ia  there  an; 
iitam  that  anch  deadl;  aiibatancea  ahould 
k.  fBplnvtd  as  fljr-liilltra,  for  tlie  following 
tomiuDndi  are  equally  efficaeioua,  but,  ai 
fw  u  min  ii  concerned,  harmleaa  in  ordinary 
ilota:^ 

L  Quiiia  chips,  )  OE,;  water,  1  pint, 
anrien  with  treacle. 

1  mark  pepper,  1  tenapoonful ;  brown  iUgar^ 
'  ttu|iouDfuIa :  cream,  4  teaspoonfuls. 

Stiictn  of  either  of  tha  aboia  expoteJ  in  G< 
plioH  rapidly  decrease  the  nambor  of  flies  in 

ni|«— That  fogi,  Mpeeially  if  dense  anil 
pnliiiiiied,  are  very  injurious  to  public  healtL 
tbtra  BD  be  no  qoeation,  and  the  followini; 
telam  faUj  illnttrate  the  truth  of  this  statc- 
iHal.'— 

ftomthe  8th  of  Deoember  until  the  12tli 
of  tke  nme  month,  1S13,  London  was  Tiiitdl 
>itli  a  thick  denie  fog,  and  the  Regiitrar- 
CnHral't  retain  ibowi  the  effect  thii  litita . 


9)  nw 

lion  had  npcn  Uie  mortality  of  the  metropolis. 
'The  death-rate  in  Londuu,  for  the  week  end- 
ing December  6,  wu  23  per  1000 ;  in  the  fol- 
lowing  week,  when  the  fog  was  prevailing,  the 
rate  rose  to  2T ;  and  in  the  week  afterwards, 
the  full  effect  of  tiie  fog  is  shown  by  the  re- 
uiarkable  death-rate  of  'J»  per  1000.  The 
Jeaths  returned  from  phthisis  and  diseases  of 
the  respiratory  organs  in  the  same  weeks  were 
,■.20,  7H  ma  reapoclively.  That  this  altere.1 
ileath-rate  was  not  occBtioned  by  the  cold 
I  iiliich  accompanied  the  fog,  is  shown  by  the 
IBct  that  in  large  provincial  towns  where  the 
veathei  was  equally  cold,  but  where  tlicie 
I  «BS  no  fog.  the  increase  in  the  mortality  was 
'  flight  compared  with  that  which  occurred  it) 
I  Undon.  Tlie  mean  of  the  deaths  regiiitered 
m  Lundon,  iu  the 
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>f  the  1 


red  a 


Tbei 


D  of  4 


n  the  first  week 


ig  incri 


large  Enghah  towna  was 
i)niy  S  per  cent.  The  cattle-ahow  waa  held 
Juring  this  week,  and  it  is  said  that  the  ani- 
mals suffered  severely,  several  dying  iu  conse- 
i(uence  of  the  thickness  of  the  atmosphere. 
Dr.  Angus  Smith  found  IHJ'82  par  cent,  of 
fog,  "such  as  has  rarely 


visited  Maneheater."     (The 
in  a  favourable  specim 
being  S0-9(i.)   See  Air. 


of  ai 


FtrioOru 

-See  Li 

EB. 

ral 

meaning  of   this 

vague  term  is 

clothes. 

rags,  bedding,  or  any 

other  Bubatanc 

th  it  the  conta- 

Thus  when 

we  say  typhus  is 

by /om 

(<■*. 

may  be  convoyed  fromi 

ace 

0  place  in  clothes. 

Uuen,  boics. 

c,  and 

these  lubitanccs 

the  specific  ge 

uuicaloJ  to  a  healthy 

peraou. 

Food-Food  m^ybedefi 

containing  a  c 

ortaiu  a 

t  of  latent  or  po- 

into  dynamic  or  actual  enei^,  and  wiiich 
manifests  itaelf  in  the  body  as  construoUvo 
power,  beat,  nervo-niuscular  action,  mechani- 


cal ac 


I,  ^c. ; 


Dorganii 


rhich,  although  themtclvea  not 
capable  of  oxidatioD.  are  necessary  to  the 
metaroorphoiii  of  organic  matter  which  takes 
place  in  the  animal  economy.  Food,  to  pro- 
perly deserve  that  title,  muit  consist  of  theae 
two  ckuei.  tlie  organic  and  the  inorganic;  for 
neither  of  these  alone  is  capable  of  the  mani- 
f eaUtion  of  energy. 

Irrespective  of  experiment,  there  are  two 
great  sources  of  knowledge  from  whence  we 
may  with  considerable  acouracy  predicate  the 
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necessary  elements  of  the  food  of  man  or  ani- 
mals; that  is,  first,  the  composition  of  the 
body  itself ;  secondly,  the  composition  of  the 
simple  aliment  it  receives  in  early  life ;  for  the 
com|>onents  of  the  body  must  be  built  up  from 
the  outer  world,  and  the  food  the  body  re- 
ceives whilst  growing  must  contain  uU  the  ele- 
ments necessary  to  form  the  tissues.  But  as 
nothing  in  nature  is  pure,  neither  the  invi- 
sible air  nor  tlie  transparent  water,  still  less 
more  complex  substances,  it  is  probable  that 
the  traces  of  certain  subst^mces  found  in  very 
small  quantities  in  human  and  animal  bodies 
are  purely  accidental,  and  not  essentiaL 

The  human  body  contains  the  following 
substances,  which  may  be  deemed  essential : 
Carbon,  hydrogen,  oxygen,  nitrogen,  sulphur, 
phosphorus,  chlorine,  sodium,  potassium,  cal- 
cium, magnesium,  iron,  fluorine,  and  smaller 
quantities  of  silicon,  manganese,  aluminum, 
and  copper,  which  are  possibly  merely  acci- 
dental impurities. 

Tlie  first  nutritive  fluid  the  young  of  the 
higher  animals  receive  is  miik,  and  from  this 
fluid  bone  and  muscle,  nerve  elements,  and 
other  tissues  are  cai>able  of  being  formed,  a 
fact  which  every  one  can  verify. 

Now,  milk  contains  the  types  of  the  two 
chief  classes  of  organic  substances  which,  ac- 
cording to  the  great  gcnendisation  of  Liebig, 
are  the  essentials  of  food— viz.,  nitrogenous 
substances  J  represented  by  caseine  and  other 
albuminoid  components  ;  and  saccharine  and 
hydrocarbonaceous  bodies,  represented  by  su- 
gar and  fat,  all  being  associated  with  water  and 


salts ;  the  latter  are  especially  combinati 
of  calcium,  magnesium,   sodium,  potsiisl..  ^^'^ 
and  iron,  with  chlorine,  phosphoric  acid,  ,' 

in  smaller  quantities  with  sulphuric  acid. 

It  then  api)ears  a  just  method,  one  ^eq. 
ported  by  reason  and  known  facts,  in  cia^^^jfj^ 
ing  foods,  to  take  as  a  leading  principle  ^i,^ 
constitution  of  milk,  but  without  losing  ^ig^i 
of  other  considerations.     Thus — 

1.  Inorganic  Matteks,  comprising  water 
and  salts. 

2.  Organtc  Matters.  (1.)  Non-niiragen- 
ous.  (a.)  Hydrocarbons  or  FcUs.—Suhsttuicen 
containing  carbon  and  hydrogen  in  combina- 
tion with  only  a  small  amount  of  oxygen. 
(6.)  CarbO'HydraUs. — Substances  in  which  car- 
bon exists  with  oxygen  and  hydrogen,  these 
hkiiQT  always  being  in  the  proportion  to  form 
water.     (2.)  Nitrogenoiu  Matters. 

Inorganic  Constituents  of  Food. 

Water, — Water  itself  is  not  a  force-produc- 
ing agent,  but  as  the  body  contains  no  less  than 
15^  lbs.  of  water,  and  twice  this  amount  dail  j 
ebbs  and  flows,  its  importance  is  manifest;. 
"Water,  indeed,  is  concerned  in  almost  erer^y 
physiological  action,  and  is  an  absolute  nece ^  ' 
sity  of  life.     It  lubricates  the  tissues,  convejr  * 
and  distributes  the  food  throughout  the  ly^' 
tem,  removes  effete  matter,  and  by  its  evapc^" 
ration  maintains  the  body  at  a  constant  teiLV-  " 
perature. 

Mineral  Matters  of  Food. — The  foUowin^^^ 
table  from  Liebig  will  give  a  good  idea  of  th^==^ 
relative  importance  of  the  saline  matters  of 
the  blood. 


Percentage  Composition  of  the  Mineral  Matters  of  Blood. 


Man. 

31-79 

55  66 

3-33 

9-22 

Pig. 

Dog. 

Fowl. 

47*26 

48-41 

222 

211 

Sheep. 

Ox. 

Phosphoric  acid 

Alkalies 

Alkaline  earths  .... 
Mineral  acids  and  oxide  of  iron 

36-50 

49-80 

3-80 

9-90 

36-82 

55-24 

2-07 

6-87 

14-80 

5579 

4-87 

24-54 

1404 

60-00 

3-64 

22-32 

Total    .... 

10000 

10000 

10000 

100  00 

100-00 

100-00 

Lime,  usually  in  the  form  of  phosphate, 
forms  almost  entirely  the  ash  of  milk.  It  is 
not  only  present  in  the  hard  structures  of  the 
body,  as  the  bones  and  teeth,  but  it  also  enters 
into  the  composition  of  tlie  flesh  ;  and  indeed 
there  is  no  tissue  in  which  it  is  entirely  ab- 
sent. And  there  is  good  reason  for  believing 
that  no  cell-growth  can  take  place  without  it. 
In  the  lowest  forms  of  infusorial  life  we  find 
earthy  phosphates. 

Chlorine  acts  on  the  albuminates,  iron  is 
required  for  the  red-blood  corpuscles,  aod 
tliere  are  no  secretions  which  do  not  contain 


the  alkalies  in  the  form  of  chlorides  or  car- 
bonates, or  both ;  in  short,  it  may  be  inferred 
that  at  least  the  alkalies,  phosphoric  add, 
chlorine,  the  salts  of  lime  and  magnesia,  and 
small  quantities  of  iron  are  necessary  for  the 
purposes  of  healthy  nutrition. 

Organic  Matters  of  Food. 

(1.)  Non-nitrogenous,  (a.)  Hydrocarbons 
or  Fats. — Fats,  chemically  considered,  consist 
of  a  fatty  acid,  in  combioation  with  a  radical, 
and  the  follovring  may  be  given  as  the  i>er- 
centage  composition  of  the  chief  fatty  prin- 
ciples ; — 
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CAtbon 79 

Hydrogen 11 

Oxygen 10 

100 

The  fonnala  aQswering  to  the  ahove  con- 

BftSOfCioHisO. 

The  main  function  of  fat  is  roost  decidedly 
to  keep  up  the  heat  of  the  body ;  it  has,  more- 
over, certain  mechanical  offices  to  perform. 
{Stt  Fat.)    Some  considerable  doubt  exists  as 
to  whether  fat  and  starch  are  nutritively  con- 
vertible.     The  most  recent  experiments  of 
Petteokofer  and  Voit  (Zeitschrift  fiir  Bio- 
logiei  ix.  435-540)  answer  the  question  de- 
cidedly in  the  negative,  so  far  as  the  dog  (Car- 
]iin>ra)  is  concerned.    They  assert  that  in  no 
iutance  is  fat  formed  from  a  carbo-hydrate, 
but  entirely  from  albuminous  matters,  and 
there  is  no  relation  between  the  starch  ingested 
aod  the  fat  deposited.    Thus  some  of  the  re- 
lalti  of  their  experiments  are  exhibited  in  the 
following  tables : — 

DrrttMch 
VumtiL 

S79 

«8 


M«rt 

24 
193 


FM  depoiited  tram  the 
Btoren  ur  Albomcn. 

84 

22 


which  ihows  that,  although  twice  as  much 
lUrch  is  ingested,  the  same  quantity,  or  even 
Ins,  of  fat  is  deposited. 

The  following  table  is  still  more  striking. 
It  ihowB  that  with  equal  quantities  of  starch, 
but  inereasiog  quantities  of  meat,  the  amount 
of  fat  regularly  rises  in  exact  proportion  to  the 
amount  of  meat  decomposed,  which  certainly 
ii  in  the  nature  of  a  positive  proof  of  the  ori- 
pn  of  fat  from  albumen : — 


:T>rr»anh  UeaA 

Ukaain.  lUeonipowd 

a )     379  211 

(i)    (344)  (S44) 

(3)     37f  008 

(i)     870  1460 


Fkt  d«po«it«d  DepMitofFat 

firutn  HtATch  or  odculKtnl 

Albamea.  frum  (1). 

24 

(39)  39 

f.5  ♦'T 

112  132 


Voit  agrees  with  Henneberg,  that  100  parts 
of  freih  meat  give  11*2  of  fat. 

As  regards  the  manifestation  of  energy,  it 
may  be  assumed  from  these  experiments  that 
175  parts  of  starch  are  equivalent  to  100  of 
fat 

(b.)  Carbo-JTydrates.— The  oxygen  and  hy- 
drugen  contained  in  these  substances  are 
united  with  the  carbon  in  the  proportion  to 
/arm  water,  hence  their  name,  carbo-hydrates. 
Goniprised  under  this  head  are  such  sub- 
stances as  starch,  grape-sugar,  sugar  of  milk, 
ioosite,  gam,  dextrine,  cellulose,  &c. 

The  carbo-hydrates  are  mainly  decomposed 
in  the  system  into  carbonic  acid  and  water. 
The  fat  is  not  formed  from  the  carbo-hydrates, 
but  the  ingestion  of  starchy  matters  protects 
the  fat  from  decomposition  :  in  other  words, 
if  no  ttajTch  matters  be  given,  the  matters 


required  for  respii-ation,  &c.,  will  be  derived 
from  the  fat ;  but  if  starch  be  present,  the  fat 
will  be  spared ;  so  that  though  they  are  not 
mutually  replaceable,  yet  there  is  a  very  inti- 
mate connection  between  them.  Besides  being 
excreted  in  the  form  of  carbonic  acid  and 
water,  it  is  probable  that  we  obtain  from 
them,  entirely  or  almost  so,  lactic  acid,  which 
without  doubt  plays  an  important  part  in  the 
human  body. 

The  calorific  power  of  the  carbo-hydrates  is, 
as  previously  stated,  considerably  less  than 
that  of  fat.  This  point  is  illustrated  by 
Tables  I.  and  II. 

(2.)  Nitrogenous  Canstituentt  of  FoocL^The 
body  requires  to  be  freely  supplied  with 
organic  nitrogenous  matter,  for  it  is  not  from 
the  nitrogen  of  the  atmosphere  that  we  obtain 
our  supply,  as  formerly  imagined.  The  nitro- 
genous compounds  contained  in  food  are 
usually  divided  into  two  classes— (1)  The 
albuminous  or  proteine  group;  and  (2)  tlie 
gelatinous  principles. 

The  former,  when  subjected  to  the  action 
of  an  alkali  and  heat,  yield  proteine— -&  sub- 
stance discovered  by  Mulder,  and  containing 
the  four  elements,  carbon,  hydrogen,  oxygen, 
and  nitrogen.  Whilst  from  the  latter  no  pro- 
teine  can  be  similarly  procured.  The  proteine 
compounds  comprise  albumen,  fibrine,  caseine, 
vitelline,  globuline,  syntonine,  vegetable  albu- 
men, vegetable  fibrine,  vegetable  caseine. 

The  gdatinoua  principles  are  gelatine  and 
chondrine.  These  substances  contain  no  phos- 
phorus, and  their  aqueous  solutions  possess 
the  property  of  gelatinising  upon  cooling. 

It  has  already  been  shown  that  a  portion  of 
the  nitrogenous  constituents  of  food  are  con- 
verted into  fat ;  and  it  is  allowed  that  the 
main  source  of  muscular  energy  is  the  oxida- 
tion of  non-nitrogenous  substances.  But,  as 
Dr.  Parkes  remarks,  the '*  proposition  is  not 
impeached,  that  the  presence  of  nitrogen  in  an 
organised  structure,  and  its  participation  in 
the  action  going  on  there,  is  a  necessary  con- 
dition for  the  manifestation  of  any  force  or 
any  chemical  change."  Various  experiments 
of  great  accuracy  have  shown  that  the  nitro- 
genous tissues  determine  the  absorption  of 
oxygen,  and  **  without  the  participation  of 
nitrogenous  bodies  no  oxidation  and  no  mani- 
festation of  force  is  possible.*' 

TABLE  I.— Calorific  and  Motive  Powers 
of  10  Grains  of  the  Substance  in  its 
natural  state  (Lethebt). 

LlML  of  Wiitor     1.1m.  lifted 
ndMd  1*  r.      1  Foui  hitfh. 

Grape-sugar  .         8*42  6,500 

Lampsugur  '.                 861  6,047 

Amur  root    .  .        .        10  06  7,7»JO 

«utter  .        .        18-60  14,421 

Vueffat  20  91  16,142 
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TABLE  II.— Thebmotic  Poweb  and  Mechanical  Enerqt  of  10  Grains  of  the  Material  i 
its  natural  condition,  when  completely  burnt  in  Oxygen,  and  when  oxidised  iu^ 
Carbonic  Acid,  Water,  and  Urea  in  the  Animal  Body  (Fbakklakd). 


*T         .                   m   «■             « 

Poonds  of  Water  raised 
r  Fahr. 

Pounds  lifted  1  Foot 
high. 

Per  cent, 
of 

Name  of  Food. 

When 

When  oxi- 

When 

When  oxi- 

Water 
in 

burnt  in 

dised  in  the 

burnt  in 

dised  in  the 

Materisl. 

Oxygen. 

Body. 

Oxygen. 

Body. 

Butter 

18-G8 

18-68 

14  421 

14-421 

15 

Cheshire  cheese 

11 -or) 

11-20 

9-225 

8-649 

24 

Oatmeal 

10-30 

10-10 

7-952 

7-800 

15 

Wheat-flour  . 

1012 

9-87 

7-813 

7-623 

15 

Peameal 

1012 

9-67 

7-813 

7-487 

15 

Arrowroot     . 

10-06 

10-06 

7766 

7706 

18 

Ground  rice  . 

9-80 

9-52 

7-566 

7-454 

13 

Yolk  of  eg?   . 

8-82 

8-50 

6-809 

6-559 

47 

Lump-sugar  . 

8G1 

8-61 

6-641I 

6-649 

19 

Grape-sugHr  . 

8-42 

8-42 

6-610 

6-510 

20 

Entire  egg  (1  Hilled) 

613 

6-86 

4732 

4-526 

62 

Bread-cnimb . 

5-74 

5-52 

4-431 

4-2(i3 

44 

Ham  (boiled) 

6-09 

4-30 

3-929 

3-321 

54 

Mackerel 

4-60 

414 

3-551 

3-200 

71 

Lean  beef 

303 

3-66 

3-111 

2-8-29 

71 

Lean  ve»I 

3-38 

3-01 

2-609 

2  324 

71 

Guinness' 3  stout    . 

2-77 

2-77 

2-138 

2-188 

88 

Potatoes 

2-60 

2-56 

21>07 

1-987 

73 

Whiting 

2-32 

2-as 

1-791 

1-569 

80 

Basses  ale 

1-99 

1-90 

1-536 

1-636 

88 

White  of  ejy 

172 

1-48 

1-328 

1-143 

86 

Milk      . 

1-70 

1-64 

1-312 

1-246 

87 

Carrots  . 

1-36 

1-33 

1-050 

1-031 

86 

Cabbage 

112 

1-08 

0-864 

0-834 

89 

The  main  elimination  of  nitrogenous  sub- 
stances takes  place  as  urea, and  it  was  thought 
that  the  amount  of  urea  evolved  was  a 
measure  of  the  destruction  of  the  organised 
or  nitrogenous  part  of  the  muscular  tissue ; 
but  various  experiments,  especially  those  of 
Dr.  Parkes,  have  conclusively  proved  that  the 
amount  of  urea  eliminated  depends  upon  the 
nitrogenous  substances  ingested,  and  not  upon 
the  amount  of  work.  The  muscle,  instead  of 
oxidising,  and  therefore  losing  its  substance 
during  labour,  actually  appropriates  nitrogen 
and  grows. 

The  true  food,  then,  of  man  consists  of  water, 
salts,  nitrogenous  matters,  carbo  •  hydrates, 
and  fats.  Man  can  live  for  a  short  time  on  a 
diet  without  carbo-hydrates,  but  to  keep  in 
liealth,  he  must  be  supplied  with  a  proper 
proportion  of  the  whole  of  the  principles 
mentioned ;  besides  which,  experience  proves, 
his  diet  must  be  varied  from  time  to  time, 
either  by  substitution  of  different  aliments, 
or  by  different  modes  of  preparation  of  the 
same  aliment. 

It  is  concluded  that  an  average  adult,  per- 
forming moderate  labour,  requires  daily  4  oz. 
of  dry  nitrogenous  matter  (exclusive  of  gela- 


tine), and  combined  with  at  least  four  or  fi 
times  its  weight  of  carbonaceous  principles, 
which  one-tenth  consists  of  fat  (it  is  bett 
however,  if  this  latter  proportion  be  double* 
Vegetables  containing  salts  of  potash  mi 
form  an  integral  part  of  the  diet.  Thi 
hundred  grains  of  mineral  matter  must 
carried  with  the  food ;  and  the  total  araou 
of  water  daily  consumed  (including  that  c( 
tained  in  what  is  usually  considered  dry  foe 
should  not  be  less  than  three  pints. 

For  the  practical  application  of  the 
principles,  %tt  Dietaries,  Exercise,  &c. 

Food,  Inspection  of — Consideral 
powers  are  given  to  sanitary  officers  wi 
regard  to  the  inspection  and  seizure  of  v 
wholesome  foods,  though  it  does  not  appc 
dear  how  such  foods  as  flour  and  milk  can 
known  to  be  unwholesome  without  analysis 

**  Any  medical  officer  of  health  or  inspect 
of  nuisances  may  at  (Al  imsonable  times  ; 
spect  and  examine  any  animal,  carcase,  me 
poultry,  game,  flesh,  flsh,  fruit,  vegetabl 
com,  bread,  flour,  or  milk  exposed  for  m 
or  deposited  in  any  place  for  the  purpose 
sale,  or  of  preparation  for  sale,  and  intend 
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for  the  food  of  m&n,  the  proof  that  the  same 

vu  not  expoeed  or  depoeited  for  any  such 

pnrpoee,  or  was  not  intended  for  the  food  of 

man,  retting  with  the  party  charged ;  and  if 

any    tnch   animal,    carcaae,    meat,    poultry, 

game,    fleah,    fish,    fruit,    Yegetables,    com, 

bread,  flour,  or  milk  appears  to  such  medical 

officer  or  inspector  to  be  diseased,  or  un- 

KNind,or  unwholesome,  or  unfit  for  the  food  of 

man,  he  may  seise  and  carry  away  the  same 

himself  or  by  an  assistant,  in  order  to  have  the 

Mme  dealt  with  bya  justice.''— (P.  H.,  s.  116.) 

''If   it  appears  to  the  justice   that   any 

animal,  carcase,  meat,  poultry,  game,  flesh, 

fiih,  fruit,  vegetables,  com,  bread,  flour,  or 

milk  so  seised  is  diseased,  or  unsound,  or 

vnvholesome,  or  unfit  for  the  food  of  man, 

he  shall  condemn  the  same,  and  order  it  to 

be  destroyed,  or  so  disposed  of  as  to  prevent 

it  from  being  exposed  for  sale  or  used  for 

nch  food  ;  and  the  person  to  whom  the  same 

bekmgi  or  did  belong  at  the  time  of  sale,  or 

ti  exposure  for  sale,  or  in  whose  possession, 

or  on  whose  premises  the  same  was  found, 

■hsll  be  liable  to  a  penalty  not  exceeding 

£20  for  every  animal,  carcase,  or  fish,  or  piece 

flf  meat,  flesh,  or  fish,  or  any  poultry  or  game, 

or  for  the  parcel  of  fruit,  v^etables,  com, 

bresd,  or  flour,  or  for  the  milk  so  condemned, 

or,  it  the  discretion  of  the  justice,  without 

the  infliction  of  a  fine,  to  imprisonment  for  a 

term  of  not  more  than  three  months, 

**Tbe  justice  who,  under  this  section,  is 
enpovered  to  convict  the  offender  may  be 
cither  the  justice  who  may  have  ordered  the 
tftiele  to  be  disposed  of  or  destroyed,  or  any 
other  justice  having  jurisdiction  in  the  place.'* 
HP.  H.,  s.  117.) 

^Anj  person  who  in  any  manner  prevents 
aij  medical  oflScer  of  health  or  inspector  of 
inisuoes  from  entering  any  premises  and  in- 
flecting any  animal,  carcase,  meat,  poultry, 
|ime,   flesh,    fish,    frait,    vegetables,    com, 
tnsd,  flour,  or  milk  exposed  or  deposited 
for  the  purpose  of  sale,  or  of  preparation  for 
■le,  and  intended  for  the  food  of  man,  or 
■^0  obstructs  or  impedes  any  such  ofiScer 
or  inspector,  or  his  assistant,  when  carrying 
into  execution  the  provisions  of   this  Act, 
shall  be  liable  to  a  penalty  not  exceeding 
ISl''»-(P.  H.,  s.  118.) 

On  complaint  made  on  oath  by  a  medical 
of  health,  or  by  an  inspector,  or  other 
oi  a  local  authority,  any  justice  may 
grant  a  warrant  to  any  such  officer  to  enter 
•ly  building  or  part  of  a  building  in  which 


provision  of  a  £20  penalt  j  for  the  pouestUm 
'  food,  andonlj  one-foarth  of  that  sum  for 
an  inspecting  officer,  effectuallj  makes 
Inoperative— there  is  actually  a  premium  on 
II  . 
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such  officer  has  reason  for  believing  that 
there  is  kept  or  concealed  any  animal,  car- 
case, meat,  poultry,  game,  flesh,  fish,  fmit, 
vegetables,  com,  bread,  flour,  or  milk  which 
is  intended  for  sale  for  the  food  of  man,  and 
is  diseased,  unsound,  or  unwholesome,  or 
unfit  for  the  food  of  man  ;  and  to  search  for, 
seize,  and  carry  away  any  such  animal  or  other 
article,  in  order  to  have  the  same  dealt  with 
by  a  justice  under  the  provisions  of  this  Act. 

*'  Any  person  who  obstructs  any  such  officer 
in  the  performance  of  his  duty  under  sucli 
warrant  shall,  in  addition  to  any  other  punish- 
ment to  which  he  may  be  subject,  be  liable  to 
apenalty  not  exceeding  £20.  "—(P.  H.,  s.  119.) 

With  regard  to  the  inspection  of  slaughter- 
houses, &c.,  tee  Slauoht£RHOUSE8. 

Foot-Pounds,  Foot-TonB— 5ee  Exer- 
cise, Enerot,  &c. 

Footaorenen  —  Soldiers  on  the  march 
and  pedestrians  often  become  footsore,  which 
arises  from  undue  pressure,  chafing,  riding  of 
the  toes,  from  faulty  boots,  or  bad  socks  or 
stockings.  Many  plans  have  been  adopted  to 
prevent  this.  One  is  to  bathe  the  feet  before 
starting  in  hot  water,  to  which  a  little  salt 
and  alum  have  been  added,  or  just  before  the 
march  dip  the  feet  in  hot  water,  wipe  them 
dry,  and  then  rub  with  soft  soap  until  the 
foot  is  in  a  lather ;  then  put  on  the  stocking. 
In  the  late  war  the  Germans  found  an  oint- 
ment composed  of  1  part  of  tannin  and  20 
parts  of  zinc-ointment  exceedingly  useful. 
Should  the  feet  be  sore  at  the  end  of  the  day, 
they  should  bo  wiped  with  a  wet  cloth,  and 
then  rubbed  with  tallow  and  spirits  mixed  in 
the  palm  of  the  hand.  For  soldiers,  Parkes 
advises  that  the  stockings  should  be  frequently 
washed,  and  then  greased. 

Form  of  Rent  -  Charge  —  See  Bent- 
Charge. 

Form  of  Voting  Paper— iS^  Votes, 
Voting. 

Forms  of  Notioe  for  the  Abatement 
of  Nuiaanoes— S^e  N  uisanoes. 

Foundlings  are  children  of  unknown 
parentage,  who  have  been  found  in  the  streets 
or  elsewhere,  or  have  been  deposited  at  the 
gates  of  foundling  hospitals.  Children  also 
abandoned  by  their  parents  under  certain 
conditions  come  in  France  under  the  denomi- 
nation of  foundlings.  Foundling  hbspitals 
are  of  very  ancient  date.  A  species  of  found- 
ling hospital  was  erected  at  Wlan  in  787,  and 
in  the  middle  ages  most  of  the  Continental 
cities  possessed  one.  A  foundling  hospital 
was  projected  in  J/ondon  by  Thomaa  Coram, 
a  sea-captain,  and  opened  in  1756b     It  sue- 
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cours  annually  about  600  children.  A  found- 
ling hospital  was  also  established  in  Dublin, 
1704  ;  but  owing  to  the  great  mortality  among 
the  inmates,  and  from  moral  considerations, 
the  internal  department  was  closed  by  order 
of  Government  in  1835.  In  Moscow  there  is 
an  institution  of  this  kind,  which  was  founded 
by  Catherine  II.,  and  receives  about  12,000 
children  annually.  Foundling  hospitals  are 
carried  to  excess  in  France.  In  1790  found- 
lings were  declared  to  be  the  children  of  the 
State,  and  previous  to  that  date,  and  since, 
hospitals — some  with  turning-boxes  (tours) ^ 
and  some  without— have  been  established  all 
over  France.  In  1784  there  were  40,000  suc- 
coured ;  1819,  90,346  ;  1825,  118,305 ;  1830, 
118,073 ;  and  1833,  129,699.  ThU  great  and 
progressive  increase  alarmed  the  Government, 
who  accordingly  suppressed  in  the  course  of 
five  years  165  depositing-places,  with  the  ef- 
fect of  reducing  the  figures  to  95,624.  Since 
then,  the  number  of  infants  found  in  the  turn- 
ing-boxes or  in  the  streets  has  been  almost 
stationary.  In  1845  the  number  of  births  was 
973,465,  and  the  admitted  foundlings  were 

Ingredients. 

Snow  or  pounded  ice  . 

Chloride  of  sodium     .        .        .        .        , 

Snow  or  pounded  ice  . 

Chloride  of  sodium    .        .        .        .        , 

Sal  ammoniac 

Snow  or  pounded  ice  . 

Chloride  of  sodium    .        .        .        .        , 

Nitrate  of  ammonia  .... 

Snow 

Hydrochloric  acid  (concentrated) 

Snow 

Crystallised  chloride  of  calcium 

Sal  ammoniac 

Nitrate  of  potassa      .... 

Water 

Nitrate  of  ammonia    .... 

Water 

Nitrate  of  ammonia  .... 
Carbonate  of  soda  .... 
Water 

Phosphate  of  soda      .... 

Nitrate  of  ammonia    .... 

Diluted  nitrous  acid  .... 

Sulphate  of  soda         .... 

Hydrochloric  acid      .... 

Snow 

Diluted  nitrous  acid  .... 

Snow 

Sulphuric  acid 

Water 

Snow 

Crystallised  chloride  of  calcium 

Snow 

Crystallised  chloride  of  calcium 

Snow 

Sulphuric  acid 

Water 


25,239,  or  1  in  39.  Madame  de  Watte^ 
ascertained  the  important  fact,  that 
of  the  French  foundlings  are  legi 
Three  to  four  thousand  children  are  re* 
by  their  parents  every  year.  On  € 
thes^  French  institutions,  the  ne\K 
cliildren  are  immediately  put  to  nurse, 
are  brought  up  by  hand,  but  where 
they  are  given  to  a  wet-nurse,  who 
fully  examined  by  a  medical  man  to  t 
she  is  in  good  health  and  has  a  fit  si 
milk.  For  fear  of  substitution,  each  c 
a  little  silver  buckle  put  through  the  « 
a  seal  with  certain  characters  on  it,  v 
worn  until  fourteen  years  old  or  moi 
fourteen  years  of  age  they  are  nppreni 
some  trade.  The  mortality  of  found 
considerable.  In  1838  it  was  14  02  pe: 
ten  years  later  it  had,  however,  decre 
11 -30  per  cent. 

Vreenng  Mixtures  —  The  fo 
table,  drawn  up  from  actual  expe 
performed  by  Mr.  Walker,  exhibits  a 
the  most  useful  freezing  mixtures  (Coo 

Parts.  Thermometer  sinks — 

2    ) 

2    >    From  any  temperature  to  - 
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5 
5 
8 
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»» 


»» 


»> 
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to  - 

to  - 

+  32^   to  - 
4-  32^    to  - 

+  60=   to  + 

+  50°   to  + 

+  50°   to  + 

+  50°   to  - 

+  50°   to  - 
+    0°   to  - 

-  20°   to  - 

0°   to  - 

-  40°   to  - 

-  68°   to  - 


Fr^olafl — A  name  given  in  Central  Amer- 
ica to  black  beans,  which,  well  boiled  in  water. 


and  taken  with  pepper,  salt,  and  fat  \ 
extensively  used.    Sec  Beans. 
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are  eaten  in  many  countries.    The 

cacolent  rariety  in  Europe  is  the  common 

pten  or  gibboua  frog,  the  Rana  esculenta  of 

linueiit,  and  thia  is  highly  prized  in  France 

for  its  hiDd'legs.  The  bull-frog  {Rana  taurina), 

a  native  of  North  America,  is  greatly  esteemed 

bj  the  Americans,  and  thought   to   equal 

tutk.     The  Soddt^  d' Acclimatisation  have 

reeently  introduced  this  large  edible  frog  into 

France.    The  South  Africans  eat  a  large  frog, 

vhieh  vhen  cooked  looks  like  a  chicken ; 

thii  variety  is  called  Matlam^tlo,  The  Chinese 

and  the  natives  of  Australia  are  also  large 

cooiamers  of   frogs,  the  flesh  of    which  is 

nid  to  be  **  delicate  and  full  of  gelatinous 

natter.*" 

Fhiits— The  strict  botanical  signification 
of  the  term  **  fruit  *'  is  the  mature  ovary,  con- 
ttining  the  ripened  ovules  or  seeds;  hence, 
graiuof  wlieat,  oats,  &o.,  and  such  substances 
u  pea*  and  beans,  arc,  botanically  speaking, 
fraiti.  Here,  however,  the  term  is  used  in  its 
ereryday  and  popular  signification. 

Ordinarr  fruits,  when  ripe— such  as  apples, 
peart,  peaches,  oranges,  &c.  —  are  of  little 
nntritive  value,  few  of  them  containing  more 
tl»n  13  {K;r  cent,  of  solid  matter.  Their  great 
balk,  chemically  considered,  is  simply  made 
up  of  water ;  yet,  apart  from  their  direct 
Dntritive  value,  it  is  questionable  whether 
they  are  not  occasionally,  at  all  events,  neces- 
UTj  for  the  health  of  man,  their  chief  value 
King  in  their  antiscorbutic  i>owcrs,  derived 
fmiQ  the  vegetable  acids,  salts,  and  carbo- 
fajdrates  they  contain. 

Fruit  has  the  effect  of  diminishing  the 
icidity  of  the  urine ;  this  is  accomplished  by 
tbe  rentable  salts  contained  in  the  fruit  be- 
eomiDg  decomposed  in  the  system,  and  con- 
verted into  the  carbonate  of  the  alkali,  which 
pMses  off  with  the  urine. 

Fruit  is  largely  preserved  in  bottles,  and  is 
Senendly  more  or  less  noxious,  on  account  of 
the  matter  used  to  heighten  the  colour,  &c. 
Cupper  is  the  principal  substance  thus  em- 
pluved,  and  that  the  admixture  is  not  acci- 
liental,  ia  proved  by  the  fact  that  this  metal 
bag  Dot  been  discovered  with  the  preserved 
nd  fruits.  The  colour  of  preserved  limes, 
gnoieberries,  rhubarb,  jrreengnges,  and  olives 
u  nearly  always  intensified  by  copi)er. 

It  is  ;*entrally  the  sulphate  of  copi>er  or 
Uantone  which  is  employed,  and  Dr.  Hussall 
huthe  authority  of  a  manufacturer  for  stat- 
ing that  the  quantity  of  this  i>owcrful  sub- 
itance  used  is  often  fully  as  much  as  GO  grains 
to  1  gross  of  bottles  of  the  fruits,  making 
nearly  half  a  grain— the  full  medicinal  dose  — 
per  bottle.  The  colour  of  some  of  the  green 
frviti  is  also  apparently  heightened  by  em- 


ploying bottles  of  an  intense  green  colour. 
Decoction  of  logwood  or  infusion  of  beetroot 
is  not  unfrequently  used  to  improve  the  col- 
our of  inferior  or  damaged  red  fruits. 

The  presence  of  oopi>er  can  be  identified  in 
the  ash  by  the  tests  mentioned  in  article 
Copper.  5m  o/so  Apples,  Cherbt,  Citron, 
Copper,  Lemon,  Lime,  Medlar,  Orange, 
Peach,  Pear,  Plum,  &c.  ;  Food,  Inspection 

OF. 

Fumigation  —  Fumigation  with  strong 
chemical  agents  —  such  as  chlorine,  iodine, 
and  nitrous  fumes — is  without  doubt  of  real 
efficacy  in  the  prevention  of  contagion;  but 
it  is  doubtful  whether  the  biiming  of  scented 
papers,  pastilles,  &a,  is  of  any  actual  utility. 
It  has,  however,  been  observed  that  strong* 
smelling  aromatic  substances  i)revent  mouldi- 
ness.    See  Disinfection. 


i — Tliere  is  a  mass  of  evidence  as  to 
the  undoubted  influence  of  fungi  upon  health, 
and  their  causing  a  great  variety  of  diseases 
in  man  and  animals.  That  there  are  some 
fungi  which  will  grow  on  animal  tissues  may 
be  verified  by  any  one  who  chooses  to  examine 
house-flies  in  autumn.  Many  of  these  die 
from  a  fungous  growth.  Tlie  Mutcardine,  a 
fungus,  kills  the  silkworm,  and  is  a  national 
calamity  from  time  to  time  in  silk-producing 
countries;  and  instances  are  recorded  of 
moulds,  &c ,  in  the  internal  cavities  of  larger 
animals  —  rf/.,  M.  Deslongchamps  found 
mouldiness  in  the  lungs  of  an  eider  duck 
whilst  alive. — (Ann.  Nat.  History,  viiL  230.) 
Colonel  Montague  also  noticed  the  same  thing 
in  the  scaq)  duck. — (lb.,  ix.  131.)  Dr.  Ben- 
nett has  observed  a  mould  growing  from 
tubercle  in  the  lungs  of  man,  and  mould  on 
the  skin  of  ,tho  living  goldfish.  These  in- 
stances all  establish  the  grand  fact  that  fungi 
will  attack  living  bodies.  But  much  confu- 
sion has  been  thrown  over  the  causation  of 
disease  by  fungi,  by  observers  recording  their 
experience  without  being  sufficiently  ac- 
quainted vrith  the  botanical  nature  of  fungi 
generally.  No  superficial  knowledge  is  of 
any  service,  for  fungi  appear  under  protean 
aspects.  **  That  it  must  be  a  matter  of  ex* 
treme  difficulty  to  form  any  precise  opinion 
concerning  fungi,  without  long  experience, 
will  be  apparent  from  the  observations  of 
Fries  upon  the  genus  Theltjihora,  He  asserts 
that  out  of  mere  degenerations  or  imperfect 
states  of  Thelephirra  tulphurea,  the  following 
genera,  all  of  which  he  has  identified  by  means 
of  unquestionable  evidence,  have  been  con- 
structed— vit,  Athdia  of  Persoon,  Oznnium  of 
Persoon,  Himantia  of  Persoon,  Sporotrichum 
of  Kunze,  Alplotporium  of  Link,  Xylottroma, 
Baeodium  of  Persoon,  Ceratonema  of  FexMoii^ 
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and  lome  others.  Neet  von  Eienbeck  also 
assures  as  that  the  same  fungoid  matter 
which  produces  ScUrolium  mycetoipora  in  the 
winter  develops  Agariciu  volvaceou»  in  the 
Slimmer.  It  would  thus  seem  that  the  opin- 
ions of  those  who  have  asserted  that  the 
species  or  genus  of  a  fungus  depends  not 
upon  the  seed  from  which  it  springs,  but  upon 
the  matrix  by  which  it  is  nourished,  are  at 
least  specious,  especially  if  we  take  the  above 
fact  in  connection  with  the  experiments  of 
Dutrochet,  who  obtained  different  genera  of 
inouldiness  at  will  by  employing  different  in- 
fusions. He  says  that  certain  acid  fluids  con- 
stantly yield  monilias,  and  that  certain  alka- 
line mixtures  equally  produce  botrytis.^ — 
(Lind.  Yeg.  King.) 

The  vegetable  parasitic  diseases  of  man  are 
many  of  them  communicable  to  animals,  and 
rice  vend.  For  example,  the  Tinea  circinatus^ 
or  ringworm,  is  contracted  frequently  from 
grooming  horses  affected  with  the  T.  tonsur' 
ans.  And  **Dr.  Fox  mentions  an  instance 
of  a  white  cat,  a  great  pet  with  the  children 
of  a  family  of  nine,  which  contracted  the 
mange,  and  T,  tarsi  from  T.  tonsuraru 
affecting  five  of  the  children.  The  fungus  of 
the  mange  in  the  cat  is  the  same  fungus  as 
that  of  Tinea  in  man— namely,  the  Tricophy- 
ton.**— (AlTKEN.) 

It  is  very  probable  that  the  smuts  and 
blights  of  plants  have  an  influence  on  the 
health  of  man — at  all  events,  the  grass-smut 
{Uttilago  hypodytes),  which  causes  disease  in 
grasses  in  France,  produces  injurious  effects 
on  the  French  haymakers.  Hallier  has  made 
some  observations  on  peculiar  fungoid  bodies 
found  in  cholera  stools;  and  Sanderson  and 
Buchanan  have  cultivated  fungi  from  vaccine 
lymph.  Berkeley,  our  great  mycologist,  has 
shown  that  yeast  may  be  cultivated  in  a 
globule  of  water  surrounded  with  air,  and 
placed  in  a  closed  cell ;  it  then  fructifies.  He 
therefore  thinks  that  it  is  a  mistake  to  give 
to  mycelial  and  imperfect  states  of  fungi  spe- 
cial names,  like  those  given  below,  before  the 
fungus  itself  has  been  identified  by  careful 
similar  cultivation. 

The  principal  vegetable  parasites  associ- 
ated in  man  with  special  morbid  states  have 
been  enumerated  as  follows : — 

1.  Tricophyton  tonsurans  vel  Achorion  Le- 
heriii  (Robin),  which  is  present  in  the  three 
varieties  of  Tinea  tondeta — namely,  T,  cir- 
cinatus  (ringworm  of  the  body) ;  T,  tonsurans 
(ringworm  of  the  scalp) ;  and  T,  sycosis  menti 
(ringworm  of  the  beard). 

2.  The  Tricophyton  sportdoides  (VoN  Wal- 
ther),  together  with  the  above,  which  are 
present  in  the  disease  known  as  Plica  vel 
Tinea  Polonica. 


3.  The  Achorion  ScMnUinii  (Remak), 
the   Pueeinia  favi  (Abdsten),    which 
present  in  Tinea  favosa  ^the  honeycomb] 
worm). 

4.  The  Microsporon  mentagropkyi^  (Gbc 
which  is  present  in  sycosis  or  mentagra. 

5.  The  Microsporon  furfur  (EiCHsri 
which  occurs  in  Pityriasis  vel  Tinea  t 
color, 

C.  The  Microsporon  Audouini  (Gbc 
which  is  present  in  Porrigo  vel  Tinea  d 
vans  {Alopofcia  areata). 

7.  The  Mycetoma  vel    Chionyphe   Co 
(H.  V.  Carter,  Berkeley),  which  gives 
to  the  disease  known  as  "the  fungus  fo 
India,**  a  cotton  fungus  occurring  in  the 
tissues  and  bones  of  the  hands  and  feet 
Madura  Foot. 

8.  Oidium  albicans,  or  "thrush  fungui 
diphtheritis  and  aphtha. 

9.  Cryptococcus  Cerevisics  (Kutring),  T* 
CtrevisicB  (Turpik),  yeast  plant,  in  bUu 
stomach,  &c. 

10.  Sarcina  rentriculi,  or  Merismoj 
rentriculi  (Robin),  in  the  stomach. 

Fungi  round  a  house  should  be  desti 
if  they  are  not  edible,  as  they  not  onl} 
be  eaten  by  children,  but  they  also  vitial 
atmosphere  by  robbing  it  of  its  oxygei 
exhaling  carbonic  acid.*     Su  JMl.sur) 

Fusel  Oil,  Fousel  Oil,  Potato  8] 
G-rain  Spirit  Oil,  or  Amylio  Ale 

(CioHijOj).  (See  Alcohol)— This  subs 
constitutes  the  fifth  term  of  the  ale* 
series.  An  offensive  strong-smelling  oil 
duced  along  with  alcohol  during  the  fe; 
tationof  grain,  potatoes,  &c,  on  a  large 
and  which  gives  the  peculiar  flavoui 
odour  to  raw  whisky.  It  essentially  cc 
of  hydratod  oxide  of  amyl,  but  triflin 
variable  quantities  of  other  organic 
pounds  are  usually  mixed  with  it.  It  is  a  i 
colourless  volatile  liquid,  with  an  acrid 
ing  taste,  a  high  boiling-point,  and  a  du 
I)enetrating,  offensive  smell.  When  swal 
it  occasions  nausea,  vomiting,  deliriuu 
in  any  great  quantity  is  a  narcotic  poisoi 
Public  attention  has  recently  been  < 
to  this  alcohol  by  a  communication  ma 
Dr.  Edgar  Sheppard  to  the  "  Times  '*  (O- 
1873),  wherein  he  calls  attention  to  th 
that  common  alcohol,  sold  in  the  shops 
form  of  gin,  rum,  brandy,  wine,  Ac,  is 
mixed  with  a  heavier  alcohol,  partio 
with  amy  lie  alcohol  (fusel  oil),  and  that 
injury  is  produced  on  alcoholic  drinki 

*  For  a  de5cription  of  the  fungus  causing 
dUease,  tee  Potato. 
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this  •dmixture.  Dr.  Richard  ton,  in  1864  and 
ill  1869,  in  his  tpecial  report  on  the  physiologi- 
cal action  of  the  heavier  alcohols  to  the  British 
^Moeuition  for  the  Advancement  of  Science, 
allowed  the  difference  of  action  of  the  alco- 
bub  u  they  ascend  in  the  series,  and  as  the 
earfooo  increases.  He  observed,  ss  a  singular 
f»c(  eridenoed  in  all  his  experiments,  that 
common  ethylic  alcohol,  while  it  produces 
ctapor,  does  not,  unless  it  be  long  continued, 
indace  tremors  or  convulsions,  while  butylic 
tod  tmrlic  alcohols  directly  produce  these 
tfiicU.  The  tremors  caused  by  amylic  alcohol 
ai«  most  persistent ;  they  are  culled  forth 
br  the  smallest  excitement,  and  complete 
jMorery  from  them,  as  indicated  by  the 
ntttm  of  the  natural  temperature,  is  not 
attalDed,  even  when  the  alcohol  has  been 
vitbdnwn,  in  a  shorter  interval  than  three 
dari.   He  remarks,  in  his  report  in  1869,  that. 


considering  how  much  of  the  heavier  alcohols 
is  distributed  for  consumption,  it  is  possible 
that  they  (the  heavier  alcohols)  may  be  the 
cause  of  delirium  tremens  in  the  human  sub- 
ject, as  they  are  frequently  the  cause  of  that 
continued  coldness,  lassitude,  and  depression 
which  follow  the  well-known  dinner  with 
**  bad  wine.**  This  question  is  one  of  great 
and  practical  importance,  for  how  is  it  pos- 
sible for  us  to  come  to  correct  conclusions 
respecting  the  action  of  the  different  alcohols, 
when  we  are  ignorant  of  what  particular  one 
we  may  be  administering  ? 

Fusel  oil  may  be  separated  from  spirits  by 
fractional  distillation.  A  rough  test  for  its 
presence  is  to  ignite  a  small  portion  of  the  sus* 
pectcd  alcohol,  and  to  place  a  cold  body — 
e,g.,  a  saucer — in  the  flame.  If  fusel  oil  be 
present,  there  will  be  a  dark  deposit  of  carbon 
on  the  saucer. 


G. 


Gtlaetomeier— &e  Lactometer. 

Gamboge—The  gum  resin  obtained  from 
GnrciRia  Mortlla^  var.  pedicellata.    It  is  an 
oduorless  substance,  with  slight  taste  at  first, 
iftcnrsrds  acrid,  easily  powdered.    It  con- 
ftuti  of  about  70  i>er  cent,  of  a  resin  which 
bai  marked  acid  properties,  gambogic  acid 
(CjiHijOe),  <^<1  >*  soluble  in  alcohol,  ether, 
luid  precipitated  from  these  solutions  by  water, 
with  gum,  kc.    Gamboge  is  often  adulterated 
vith  ttarch.   An  emxdsion  made  with  boiling 
v«ter  should  not  become  green  when  iodine 
ii  added.    Gamboge  is  largely  used  for  colour- 
ing iweetmeats,  kc,    {See  Confectionery.) 
Taken  frequently,  and  in  large  quantities,  it 
M  liable  to  excite  severe  vomiting,  purging, 
and  other  symptoms  of  irritation,  as  it  is  a 
powerful  poison.    Sixty  grains  have  caused 
destL 

Gaol  JTe^^BT^See  Fever,  Typhus. 

Gas— There  are  many  gases,  but  it  is  to 
coal  or  illuminating  gas  that  our  remarks  in 
this  article  will  refer. 

In  1785  a  French  engineer,  called  Lebon, 
eiUblished  the  first  complete  works  for  light- 
ing with  gas,  the  principle  of  which  was  long 
before  this  known,  but  not  applied.  Lebon 
used  wood.  Other  e^rly  attempts  at  illumi- 
nations by  means  of  gas  were  those  made  by 
Mr.  Murdoch  in  1792,  and  afterwards  carried 
oat  very  successfully  in  illuminating  the  large 
factory  of  Boulton  k  Watts,  Soho  Square, 


at  the  celebration  of  the  Peace  of  Amiens, 
1802.  The  Chartered  Gas  Company,  ten  yean 
afterwards,  was  the  first  to  undertake  the  ex- 
periment of  lighting  by  coal  gas  on  a  large 
scale,  and  from  that  time  to  the  present  it 
has  become,  we  may  say,  a  necessity  to  have 
towns  lit  by  gas. 

Coal  gas  consists  of  an  important  mixture 
of  hydrocarbons  produced  by  the  destructive 
distillation  of  pit  coal,  and  contains  the  follow- 
ing bodies  :  Marsh  gas,  olefiant  gas,  hydrogen, 
carbonic  oxide,  nitrogen,  vapours  of  liquid 
hydrocarbons,  and  vapour  of  bisulphide  of 
carbon.  The  yield  and  illuminating  power 
of  gas  vary  greatly  with  the  different  kinds 
of  coal  employed.  The  average  yield  may  be 
roughly  estimated  at  10,000  cubic  feet  of  gas 
per  ton. 

On  the  first  establishment  of  gasworks  much 
nuisance  was  caused  by  mismanagement,  want 
of  skill,  and,  above  all,  by  a  want  of  knowing 
how  to  turn  the  waste  products  to  account. 
The  refuse  of  some  of  the  London  gas  com- 
panies used  to  flow  into  the  Thames ;  and  at 
Paris,  fifty  years  ago,  an  enormous  basin  of 
gas  liquor  burst  and  ran  into  the  river,  causing 
an  insufferable  odour  and  poisoning  an  im- 
mense quantity  of  fish.  But  at  the  present 
time  there  is  ample  power  to  prevent  nuis- 
ances from  gasworks,  and  ample  means  to 
properly  condense  offensive  products. 

The  manner  in  which  gas  u  ordinarily  made, 
and  the  sourcei  of  uuisancei,  are  as  follows : 
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The  pit  coal  u  heated  or  distilled  in  hollow 
flattened  retorts.  These  cylinders  are  set  in 
stacks  of  three  or  live,  arranged  in  a  brick 
furnace ;  the  lids  are  movable,  and  luted  on 
with  claj.  Each  retort  has  a  tube  at  its  upper 
part,  which  forms  the  first  of  a  series  of  tubes, 
&c.,  commencing  at  the  retort  and  terminat- 
ing in  the  gasometer  or  reservoir  of  gas— viz., 
first,  the  hydraulic  main,  in  which  the  re- 
tort tube  terminates.  The  hydraulic  main  is 
usually  half  full  of  tar  and  moisture,  and  also 
contains  carbonate  and  hydrosulphate  of  am- 
monia. There  are  wells  or  tanks  connected 
with  the  hydraulic  main  into  which  the  tar 
flows  over.  Secondly,  the  hydraulic  main 
is  connected  with  a  series  of  serpentine  or 
contorted  tubes,  called  refrigerators  or  con- 
densers, generally  kept  cool  by  water  flowing 
over  them.  Here  more  tar  and  moisture  is 
dei>osited.  From  the  condenser  the  gases 
I'ass  to  certain  purifiers^  which  usually  con- 
hist  of  cast-iron  vessels  carrying  numerous 
perforated  shelves.  On  these  shelves  layers 
of  dry  slaked  lime  used  to  be  placed,  but  at 
the  proseut  time  a  mixture  of  sawdust  and 
hydrated  ferric  oxide  is  generally  preferred. 
In  the  purifier  the  carbonic  acid,  sulphuretted 
hydrogen,  sulphocyanogen,  cyanogen,  and 
traces  of  nai)hthaline  are  arrested.  The  oxide 
of  iron  is  mostly  converted  into  sulphide,  which 
is  used  as  a  source  of  sulphur  (2Fe2S3xHoO+ 
3O2— 2Fe203xH20+3Ss),  and  the  oxide  of  iron 
is  used  over  again.  Lastly,  the  gas  either 
bubbles  tlirough  dilute  sulphuric  acid,  or  it 
passes  through  a  scrubber  consisting  of  a 
tower  filled  with  smaill  coke  resting  on  per- 
forated shelves,  in  either  case  losing  its  am- 
monia. It  then  passes  into  the  gasometer  for 
distribution. 

The  great  danger  of  nuisance  occurs,  without 
doubt,  when  the  scrubbers,  purifiers,  &c.,  are 
cleaned  out.  Then  there  is  a  very  powerful 
odour,  which  is  extremely  penetrating,  and 
may  s]>read  to  a  great  distance.  But,  besides 
the  ordinary  distillation  of  gas,  at  many  works 
they  find  it  profitable  and  convenient  to 
manufacture  sulphate  of  ammonia  somewhat 
after  the  following  process  :  The  ammonia  of 
gas  liquor  is  evaporated  or  distilled  either  in 
a  Coffey's  still  or  in  a  closed  boiler ;  in  each 
case  the  heating  ^ent  is  steam.  The  volatile 
products,  consisting  of  ammonia,  carbonic 
acid,  and  sulphuretted  hydrogen,  are  con- 
veyed into  a  closed  chamber  or  saturator, 
which  is  generally  made  of  lead,  and  contains 
a  charge  of  dilute  sulphuric  acid;  this  ab- 
sorl)s  the  ammonia,  and  the  carbonic  acid  and 
8ul])huretted  hydrogen  are  passed  into  the 
furnace  fire  through  a  4-inch  pipe,  having 
been  first  deprived  of  moisture  by  passing 
through  pipes  in  coils,  or  by  other  means. 


When  the  acid  In  the  condenser  is  Batuniu 
by  ammonia,  as  shown  by  test-paper,  Btea 
alone  is  blown  through  it  in  order  to  purii 
it  completely  from  sulphuretted  hydrogei 
The  alkaline  liquor  is  lastly  drawn  oif  in< 
open  pans,  and  evai)orated  by  means  of  steai 
at  high  pressure  passing  through  a  closed  00 
of  piping.    The  precautions  to  be  taken  are- 

**1.  The  transference  and  storage  of  th 
gas  liquor  in  air-tight  tanks  guarded  witi 
boxes  of  hydrated  oxide  of  iron. 

*  *  2.  The  distillation  of  the  liquor  in  a  steady 
and  continuous  manner  in  air-tight  stilLi  b] 
means  of  high -pressure  steam. 

**  3.  The  saturation  of  the  ammonia  in  dosi 
vessels,  and  the  complete  expulsion  of  suL 
phuretted  hydrogen  from  the  saturated  solu 
tion  before  it  is  drawn  off  for  evaporation. 

*M.  The  condensation  of  moisture  from  th 
sulphuretted  hydrogen  evolved  from  the  satu 
rator,  and  the  conveyance  of  the  cold  dry  ga. 
to  the  furnace  fire,  where  it  is  to  be  completel. 
burnt. 

"  5.  The  treatment  of  the  exhausted  liquo 
from  the  still  with  cream  of  lime,  so  as  t 
recover  the  residual  ammonia  by  a  secon« 
distillation ;  or,  if  the  process  be  in  operatioi 
at  a  gaswork,  the  use  of  the  residual  ammoni 
as  an  absorbent  in  the  purification  of  gas. 

**6.  The  observance  of  the  greatest  care  a 
regards  the  tightness  of  all  parts  of  the  ai 
paratus.  *'—  (Letheby.  ) 

Wherever  a  gas-burner  is  fixed,  a  tube  t 
convey  these  products  of  combustion  into  th 
foul-air  shaft,  or  to  the  outer  air,  should  h 
provided.  Tlie  most  simple  means  of  ventili 
tion  for  gaaaliers  is  to  fix  a  zinc  tube,  runnin 
into  the  chimney  or  open  air,  behind  th 
centre  flower  of  a  room  or  over  the  burners. 

Not  only  is  it  essential  to  guard  against  th 
inhalation  of  the  products  of  gas-combustioi 
but  it  is  also  necessary  to  be  careful  that  u 
gas  escapes  unbumt ;  for,  besides  tlie  dangi 
of  an  explosion  which  may  take  place  froi 
such  a  cause,  many  cases  of  poisoning  ha^ 
resulted  from  an  escape  of  gas.  M.  Ziegif 
relates  tlie  following  instance :  An  escape  < 
gas  occurred  through  a  carious  piece  of  pip 
in  the  main,  and  the  gas  was  conducted  alon 
an  old  foundation -wall  to  some  distance,  tl 
end  of  which  wall  was  immediately  under  tb 
bedroom  of  a  gentleman,  who  was  in  const 
quonce  seized  during  the  night  with  the  o| 
prcssion  and  other  symptoms  of  g;is-poisoi 
ing,  although  it  was  noticed  that  but  littl 
odour  of  the  gas  was  discernible. 

In  September  1873,  a  young  lad  lost  h 
life  at  a  school  in  this  country  from  an  escap 
of  gas  in  his  bedroom.  He  was  found  dead  i 
his  bed  in  the  morning,  and  it  was  eviden 
from  the  app)earance  and  i)osture  of  the  bod 
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tluit  no  effort  had  been  made  to  escape  the 

impending  fate;  for  the  unfortunate  victim 

^ru  diicoTered  in  an  attitude  of  calm  repose, 

and  his  countenance  retained  all  the  placidity 

of  ilnmber. 

The  most  noxious  ingredient  of  coal  gas  is 
carbonic  oxide,  of  which  m(»t  samples  of  gas 
ooDtain  from  7  to  8  per  cent,  by  volume.  An 
fttmofi^ere  containing  one -fifteenth  of  its 
Tolume  of  pure  carbonic  oxide  will  kill  a 
nbbit  in  twenty -three  minutes,  and  half 
thii  amount  produces  death  in  thirty-seven 
miiiQtet.— (M.  Tourdes.) 

CUode  Bernard  states  that  death  is  pro- 
dooed  by  a  paralysis  of  the  red  corpuscles, 
vhich  brings  to  a  standstill  their  power  of 
absorbing  and  carrying  oxygen. 

The  escape  of  this  gas  generally,  according 
to  Professor  Christison,  by  its  powerful  odour 
soon  wakes  those  who  are  exi>oscd  to  its  in- 
llacnoe :  indeed,  were  this  not  the  case,  deaths 
from  this  cause  would  probably  be  more  fre- 
quent than  they  are;  for  from  the  careless 
ixa;&imer  in  whidi  gasfitters  usually  perform 
tbeir  work,   escapes  of  g:u  are    excesflively 
common.    Great  care  is  taken  in  America  to 
g^ixard  against  this  danger.     Before  the  gas- 
fitter  auks  the  company  to  make  the  connec- 
v\tm  with  their  main  he  proves  the  pipes.    All 
-the  oatlets  which  have  been  left  for  brackets 
and  pendants,  A:c.,  are,  with  one  exception, 
stopped  up  either  with  plugs  or  screwed  caps. 
A  force -pump  containing  a   few   drops   of 
aolpharic  ether  is  then  attached  to  the  outlet 
which  has  been  left,  and  the  pump  is  set  to 
work  until  a  high  ]>ressure  has  been  registered. 
A  high  pressure  is  necessary,  for  the  iron  pipes 
may  have  many  latent  weaknesses — pinholes 
filled  with  grease,  scams  just  ready  to  burst, 
&c.;  these,  when  a  high  pressure  is  employed, 
at  once  become  apparent.     When  the  gauge 
icdicates  a  certain  figure  the  pumping  ceases, 
and  if  the  mercury  falls  it  is  evident  that 
there  ii  one  or  more  palpable  leaks,  which 
are  at  once  sought   for  and  remedied :  the 
lolphorio  ether  will  aid  in  their  detection. 

Before  the  connection  with  the  main  is  made, 
an  inspector  in  the  employ  of  the  gas  com- 
pany carefully  and  closely  scrutinises  all  the 
pipes,  bends,  joints,  plugs,  &c.,  where  brackets 
and  chandeliers  are  intended  to  be  fixed ;  and 
ihunld  he  in  any  of  these  discover  the  slightest 
weakness  or  departure  from  the  rules,  ho  in- 
tisti  npon  all  being  made  right.  The  pump 
ii  let  in  action  before  him,  and  if  the  pipes 
are  now  air-tight,  he  has  simply  to  cast  an  eye 
npcm  the  gauge,  the  column  of  which  will  no 
lon^  rink ;  and  if  all  is  satisfactory,  he  signs 
the  requisite  order. 

little  trouble  is  taken  in  this  country  either 
^thegufitter  or  the  gas  company  to  ascer- 


tain whether  the  pipes  are  free  from  leakage, 
or  the  joints  properly  made. 

We  would  here  call  attention  to  a  danger 
arising  from  covering  our  streets  with  asphidte 
— a  danger  which  has  hitherto  been  over- 
looked. It  follows  that  if  tho  surface  of  the 
ground  is  rendered  practically  air-tight,  gases, 
either  those  escaping  from  the  company's 
pipes  or  other  subterranean  vapours,  will  find 
vent  in  our  houses,  where  no  such  resistance 
IB  encountered,  and  our  habitations  will  thus 
serve  as  upcast  shafts  for  the  whole  district. 
This  difficulty  may  be  met  by  underlaying 
every  house  with  a  thick  layer  of  the  same 
substance,  so  that  the  resistance  indoors  may 
be  as  groat  or  greater  than  that  without. 

Lighting  Streets,  «(;c.— Any  urban  authority 
may  contract  with  any  person  for  the  supply 
of  gas,  or  other  means  of  lighting  the  streets, 
markets,  and  public  buildings  in  their  district, 
and  may  provide  such  lamps,  lamp-posts,  and 
other  materials  and  apparatus  m  they  may 
think  necessary  for  lighting  the  same. 

Where  there  is  not  any  company  or  person 
authorised  by  or  in  pursuance  of  Act  of  Par- 
liament, or  any  order  confirmed  by  Parliament, 
to  supply  gas  for  public  and  private  purposes, 
supplying  gas  within  any  part  of  the  district 
of  any  urban  authority,  such  authority  may 
themselves  undertake  to  supply  gas  for  such 
purposes  or  any  of  them  throughout  the  whole 
or  any  part  of  their  district ;  and  if  there  is 
any  such  company  or  person  so  supplying  gas, 
but  tho  limits  of  supply  of  such  company  or 
person  do  not  coincide  with  the  boundaries 
of  the  district,  tlien  the  urban  company  may 
themselves  undertake  to  supply  gas  through- 
out any  part  of  the  district  not  included  within 
such  limits  of  supply. 

^\'llere  an  urban  authority  may  under  tho 
Public  Health  Act  themselves  undertake  to 
supply  gas  for  tho  whole  or  any  part  of  their 
district,  a  provisional  order  authorising  a  gas 
undertaking  may  be  obtained  by  such  authority 
under  the  provisions  of  The  Gas  and  Water 
W^orks  Facilities  Act,  1870 ;  and  in  tho  con- 
struction of  tho  said  Act  the  term  **the 
undertakers  "  shall  be  deemed  to  include  any 
such  urban  authority :  provided  that  for  tho 
purposes  of  the  Public  Health  Act  the  Local 
Government  Board  is  throughout  tho  said  Act 
to  be  deemed  to  be  substituted  for  the  Board 
of  Trade.— (P.  H.,  s.  161.) 

For  the  purpose  of  supplying  gas  within 
their  district,  any  urban  authority,  with  tho 
sanction  of  the  Local  Government  Board,  may 
buy,  and  the  directors  of  any  gas  company,  in 
pursuance,  in  the  case  of  a  company  reglBtered 
under  the  Companies  Act,  1862,  of  a  special 
resolution  of  the  members  passed  in  manner 
provided  by  that  Act,  and  in  the  case  of  any 
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other  company,  of  a  retolation  passed  bj  a 
majority  of  three-fourths  in  number  and  vajue 
of  the  members  present,  either  personally  or 
by  proxy,  at  a  meeting  specially  convened, 
with  notice  of  the  business  to  be  transacted, 
may  sell  and  transfer  to  such  authority,  on 
such  terms  as  may  be  agreed  on  between  such 
authority  and  the  company,  all  the  rights, 
|>owers,  and  privileges,  and  all  or  any  of  the 
lands,  premises,  works,  and  other  property  of 
the  company,  but  subject  to  all  liabilities 
attached  to  the  same  at  the  time  of  such  pur- 
chase.—(P-  H.,  s.  162.) 

The  Watching  and  Lighting  Act  of  William 
IV.  is  superseded  by  the  Public  Health  Act, 
and  all  the  lamps,  gas-pipes,  &c.,  vested  in  the 
insi)ector8  for  the  time  being  under  that  Act 
are  now  vested  in  the  urban  sanitary  author- 
ity.—(P.  H.,  s.  163.) 

Alteration  of  Gcu-Maim,  Ac — Where  for 
any  purpose  of  the  Public  Health  Act  any 
urban  authority  deem  it  necessary  to  raise, 
biuk,  or  otherwise  alter  the  situation  of  any 
water  or  gas  pipes,  mains,  plugs,  or  other 
waterworks  or  gasworks  laid  in  or  under  any 
street,  they  may  by  notice  in  writing  require 
the  owner  of  the  pipes,  mains,  plugs,  or  works 
to  raise,  sink,  or  otherwise  alter  the  situation 
of  the  same,  in  such  manner  and  within  such 
reasonable  time  as  is  specified  in  the  notice. 
The  expenses  of  or  connected  with  any  such 
alteration  shall  be  paid  by  the  urban  author- 
ity ;  and  if  such  notice  is  not  complied  with, 
the  urban  authority  may  themselves  make  the 
alteration  required  : 
Provided — 
That  no  such  alteration  shall  be  required 
or  made  which  will  permanently  injure 
any  such  pipes,  mains,  plugs,  or  works, 
or  prevent  the  water  or  gas  from  flow- 
ing as  freely  and  conveniently  as  usual ; 
and 
That  where  under  any  local  Act  of  Parlia- 
ment the  expenses  of  or  connected  with 
the  raising,  sinking,  or  otherwise  alter- 
ing the  situation  of  any  water  or  gas 
pipes,  mains,  plugs,   or  other  water- 
works or  gasworks,  are  directed  to  be 
borne  by  the  owner  of  such  pipes  or 
works,  his  liability  in  that  respect  shall 
continue  in  the  same  manner  and  under 
the  same  conditions  in  all  respects  as 
if  the  Public  Health  Act  had  not  been 
pABSCfL — (P.  H.,  s.  153.) 
Water  PoUution  from  Oai- Washings,  Sc, — 
Any  person  engaged  in  the  manufacture  of 
gas  who — 
(1. )  Causes  or  suffers  to  be  brought  or  to 
flow  into  any  stream,  reservoir,  aque- 
duct, pond  or  place  for  water,  or  into 
any  drain  communicating  therewith, 


any  washing  or  other  substance  pi 

duced  in  making  or  supplying  gat ;  < 

(2.)  Wilfully  does  any  act  connected  wi 

the  making  or  supplying  of  gag  whei 

by  the  water  in  any  such  stream,  x 

servoir,  aqueduct,  pond  or  place  f 

water  is  fouled, 

shall  forfeit  for  every  such  offence  the  nun 

two  hundred  pounds,  and  where  the  water  l 

longs  to  or  is  under  the  control  of  the  loc 

authority,  after  the  expiration  of  tweiity-fo 

hours*  notice  from  them  in  that  behalf,  a  fi: 

ther  sum  of  ticenty  pounds  for  every  day  du 

ing  which  the  offence  is  continued  or  duri: 

the  continuance  of  the  act  whereby  the  wat 

is  fouled. 

Every  such  penalty  may  be  recovered,  ni 
full  costs  of  suit,  in  any  of  the  superior  court 
in  the  case  of  water  belonging  to  or  under  t' 
control  of  the  local  authority  by  the  loc 
authority,  and  in  any  other  case  by  the  pers 
into  whose  water  such  washing  or  other  n: 
stance  is  conveyed  or  flows,  or  whose  water 
fouled  by  any  such  act  as  aforesaid,  or  in  c 
fault  of  proceedings  by  such  person,  sfl 
notice  to  him  from  the  local  authority  of  thi 
intention  to  proceed  for  such  i)enalty,  by  t 
local  authority ;  but  such  penalty  shall  not 
recoverable  unless  it  be  sued  for  during  t 
continuance  of  the  offence,  or  within  i 
months  after  it  has  ceased.— (P.  H.,  s.  68.) 
The  OasKork  Clauses  Act,  which  is  to  be  c< 
strued  with  the  10  k  11  Vict.  c.  15,  conta 
several  important  provisions  with  regard 
gas  and  gasworks.  The  principal  sections  i 
as  follows  :— 

The  provisions  of  the  Act  apply  to  every  i 
undertaking  authorised  by  any  special  j 
hereafter  passed,  or  by  any  provisional  ori 
made  under  the  authority  of  the  Gas  i 
Water  Works  Facilities  Act,  1870,  save  wh 
the  said  provisions  are  expressly  varied  or 
cepted  by  any  such  speciaJ  Act  or  provisio 
order;  and  every  such  special  Act  and  j 
visional  order  is  in  the  Act  included  in 
term  "  the  special  Act/'— (Sect  3.) 

The  undertakers  are  not  to  manufaot 
gas,  or  any  residual  products,  except  u 
lands  described  in  the  special  Act,  and  t 
are  not  to  store  gas,  except  upon  those  lai 
without  the  previous  consent  in  writing  of 
owner,  lessee,  and  occupier  of  every  dwell 
house  situate  within  three  hundred  yard 
the  limits  of  the  site  where  such  gas  is 
tended  to  be  stored. — (Sect.  5.) 

The  quality  of  the  gas  supplied  by  the 
dertakers  is  to,  with  respect  to  its  illuiuina 
power,  be  such  as  to  produce  at  the  tesi 
place  provided  in  conformity  with  the  A< 
light  equal  in  intensity  to  that  produeec 
I  the  prescribed  number  of  sperm  candle 
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^x  in  the  ponod,  and  inch  gas  shidl  as  to  its 
parity  not  exhibit  anj  trace  of  sulphuretted 
li  jdrogen  when  tested  in  accordance  with  the 
nilM  prescribed  in  that  behalf  in  Part  IL  of 
the  Schedule  A  to  the  Act  aunexed. — (Sect. 

12.) 
The  undertakers  must  provide,  at  the  place 

prescribed  and  within  the  prescribed  time,  a 

teiting-plsce,  with  apparatus  therein,  for  the 

porpowi  following,  or  such  of  them  as  may 

be  prescribed  by  the  si>ecial  Act ;  that  is  to 

»aj:- 
L  For  testing  the  illuminating  power  of  the 

gu  supplied ; 
2L  For  testiug  the  presence  of  sulphuretted 

hydrogen  in  the  gas  supplied. 
The  apparatus  must  be  in  accordance  with 
the  regulations  x>rescribed  in  Part  I.  of  the 
Schedule  A  to  the  Act,  or  according  to  such 
nilet  IS  may  from  time  to  time  be  substituted 
in  lien  thereof  by  any  special  Act,  and  shall  be 
10  ntosted  and  arranged  as  to  be  used  for  the 
purpose  of  testing  the  illuminating  power  and 
purity  of  the  gas  supplied  by  the  undertakers, 
and  the  undertakers  are  at  all  times  there- 
.  after  to  keep  and  maintain  such  testing-place 
tod  apparatus  in  good  repair  and  working 
order.-(Sect.  28.) 

The  local  authority  of  any  district  within 

the  limits  of  the  special  Act,  where  the  gas 

ii  Dot  iupplied  by  such  local  authority,  may 

after  the  passing  of  the  special  Act  from  time 

tu  time  appoint,   or  may  appoint  and  keep 

appointed,  a  eompeterU  awl  impartial penon  to 

Uagat  examiner  to  test  the  gas  at  the  testing^ 

iJace  provided  in  conformity  with  the  provi- 

fiont  of  the  Act ;  and  8uch  gas  examiner  may 

(h(rtttH  the  iUuminatinr/  power  and  purity  of 

tkffjat  supplied  by  the  undertakers^  on  any  or 

etirg  day  between  the  hours  of  five  o'clock  and 

ten  o'clock  in  the  afternoon  from  the  Isl  day  of 

October  to  the  3l8t  day  ofMarch^  both  inclusive, 

Qndon  any  or  every  day  between  the  hours  of 

tyjht  0* clock  and  eleven  o'clock  in  the  afternoon 

from  the  1st  day  of  April  to  the  30th  day  of 

iitptnnber,  both  inclusive. ^{Sect.  29.) 

Where  no  such  gas  examiner  is  appointed, 
or  where  the  testing  of  the  gas  is  imperfectly 
sttended  to  by  the  local  authority,  two  jus- 
tices, on  the  application  of  consumers  of  the 
Su  <rf  the  undertakers,  not  being  less  than 
fife,  by  order  in  writing  may  apix>int  some 
Competent  and  impartial  person  to  be  gas 
exanriiner,  and  such  person  may  at  any  time 
within  the  hours  aforesaid,  on  producing  the 
» .ill  order,  enter  on  the  premises  of  the  un- 
dertakers, and  there  test  the  illuminating 
power  and  purity  of  the  gas  supplied  by  them. 
HSectaO.) 

The  undertakers  may,  if  they  think  fit  on 
Mch  occasion  of  the  testing  of  the  gas  by  the 


gas  examiner,  be  represented  by  some  officer, 
but  such  ofllcer  must  not  interfere  in  the  test- 
ing.—(Sect.  3L) 

Any  tests  taken  in  pursuance  of  the  Act  are 
to  be  taken  in  accordance  with  the  rules  pre- 
scribed in  Part  II.  of  Schedule  A. — (Sect.  32.) 

The  gas  examiner  shall,  on  the  day  im- 
mediately following  that  on  which  the  testing 
of  the  illuminating  power  or  purity  of  the 
gus  has  been  conducted,  make  and  deliver  a 
report  of  the  results  of  his  testing  to  the  local 
authority  or  justices  by  whom  he  was  ap- 
pointed, and  to  the  undertakers,  and  such 
report  shall  be  receivable  in  evidence. — (Sect. 
33.) 

The  undertakers  must  give  to  the  gas  ex- 
aminer and  to  his  assistants,  and  to  every 
local  authority  within  the  limits  of  the  speoiiJ 
Act,  and  their  agents,  access  to  the  testing- 
place,  and  must  afford  all  facilities  for  the 
proper  execution  of  the  Act ;  and  in  case  the 
undertakers  make  default  in  complying  with 
any  of  the  provisions  of  this  section,  they  are 
liable  to  a  penalty  of  five  pounds  or  less  to  the 
local  authority  or  to  the  i)ersous  making  the 
application.— (Sect.  34.) 

SCHEDULE  A. 

Part  I. 

Reoulations  in  respect  of  Testing  AppARATua 

1.  The  Apparatus  for  Testing  the  Illuminating 
Power  of  the  Gas  thall  consitt  of  the  improved  form 
ofBunteris  photometer,  known  as  Ldheby's  open  tXi- 
inck  photometer,  or  Evani  endosed  lOO-indi  photo- 
meter, together  with  a  proper  meter,  minute  doek, 
governor,  preuure  gauge,  and  balance. 

The  Burner  to  be  tued  for  testing  the  gas  thall  be 
such  as  shall  be  prescribed. 

The  Candles  used  for  testing  the  gas  shall  be  sperm 
candles  of  six  to  the  pound,  and  two  candles  shall  br. 
used  together. 

2.  The  Apparatus— 

(a.)  For  Testing  the  Presence  in  the  Gas  of  Sul- 
phuretted Ilydrogen.— ^  glau  vessel  con- 
taining a  strip  of  bibulous  paper  moisten^ 
with  a  solution  of  acetate  of  lead,  containing 
sixty  grains  of  crystallised  acetate  of  lead 
d.ssolved  in  oneftuid  ounce  ofwaier. 

Part  II. 

Rules  as  to  Mode  of  Tehtino  Oas. 

1.  Mode  of  Testing  for  Illuminating  Power. 

The  gas  in  the  photometer  is  to  be  lighted  at  leeut 
Jifleen  minutes  before  the  testings  begin,  and  is  to  be 
kept  continuously  burning  from  the  beginning  to  the 
en*l  of  the  tests. 

Each  testing  shall  include  ten  observations  of  the 
photometer  made  at  intervals  of  a  minute. 

The  consumption  of  the  gas  is  to  be  carefully  ad- 
justed  to  five  cubic  feet  per  hour. 

The  candles  are  to  be  lighted  at  least  ten  minutes 
t^fore  beginning  each  testing,  so  as  to  arrive  ai  their 
normal  rate  of  burning,  which  is  shown  when  the 
wick  is  dightly  Itent  and  the  tip  glowing.  The  sUin- 
dard  rate  of  consumption  for  the  oandles  thall  bt  LW 
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ffrains  each  per  hour.  Befort  and  after  making  eac^ 
««<  of  ten  observation*  of  the  photometer,  the  gas  ex- 
aminer shall  weigh  the  candles,  and  if  the  combustion 
shcUl  have  been  more  or  leu  per  candle  than  120  grains 
per  hour,  he  shall  make  and  record  the  calculations 
requisite  to  neutralise  the  rffetAs  of  this  difference. 

The  average  of  each  set  of  ten  observations  is  to  be 
taken  cu  representing  the  illuminating  power  of  that 
testing. 

2.  Mode  of  Testing. 

(a.)  For  Sulphuretted  Hydrogen.— TAe  gas  shall 
be  passed  through  the  glass  vessel  containing 
the  strip  ofbibulotu  paper  moistened  loith  the 
solution  of  acetate  of  lead  for  a  period  of  three 
minu'es,  or  such  longer  period  as  inay  be  pre- 
scribed :  and  if  any  discoloration  of  the  test- 
paper  is  found  to  have  taken  place,  this  is  to 
be  held  conclusive  as  to  the  presence  of  sul- 
phuretted hydrogen  in  the  gas. 

Gelatine— A  nitrogenous  subRtance  ob- 
tained from  white  fibrous  tissue,  cellular 
tissue,  the  skin,  the  serous  membranes,  and 
the  organic  constituents  of  bone.  Glue  and 
size  are  coarse  varieties  of  gelatine  prepared 
from  hoofs,  hides,  skins,  kc.  ;  and  isinglass 
is  a  purer  kind  obtained  from  the  air-bladders 
and  other  mem  branes  of  fish .  G  elatine  does  not 
exist  in  the  vegetable  kingdom.  It  does  not 
appear  to  exist  in  a  free  state,  but  is  developed 
by  the  action  of  boiling  water  upon  the  tissues 
above  mentioned.  Its  solution,  when  eva- 
porated to  dryness,  leaves  a  brownish-yellow 
transparent  mass.  Gelatine  consists  of  carbon, 
hydrogen,  oxygen,  nitrogen,  and  a  small 
quantity  of  sulphur.  Concerning  the  nutiitivo 
power  of  gelatine  there  has  been  much  dis- 
cussion, inasmuch  as  it  has  never  been  dis- 
covered in  the  blood  of  animals ;  nor  is  it  a 
constituent  of  eggs  and  milk,  the  two  primary 
foods  from  which  the  tissues  of  the  young  are 
formed.  Letheby  believes  that  it  undergoes 
digestion  by  being  converted  into  peptones, 
which  have  a  low  nutritive  power,  but  there 
is  no  satisfactory  proof  that  cooked  gelatine 
is  of  the  same  nutritive  value.  Liebig  believes 
that  gelatine  associated  with  meat  economises 
the  albumen,  and  that  it  has  considerable 
nutritive  power.  Pavy  found  that  when 
gelatine  is  introduced  directly  into  the  cir- 
culation, it  passes  off  with  the  urine.  The 
researches  of  the  Paris  Gelatine  Commission 
— the  object  of  which  was  to  ascertain  wJietJtrCr 
it  was  possible  economical j/  to  extract  from 
hones  an  aliment  which  alone  or  mixed  with 
other  substances  tcould  take  the  place  of  meat 
—  first  threw  considerable  light  on  the  value 
of  the  substance.  The  conclusions  they  ar- 
rived at  arc  of  interest,  and  not  wanting  in 
importance,  and  are  as  follows : — 

"1.  It  is  not  possible,  by  any  known  pro- 
cess, to  extract  from  bones  an  aliment  which 
cither  alone  or  mixed  with  other  substances 
con  take  the  place  of  meat. 


**2.  Gelatine,  albumen,  and  fibrine  take- 
separately  nourish  animals  but  for  a  ver 
limited  period,  and  only  in  a  very  incomplet 
manner.  In  general,  they  soon  excite  an  ii 
surmountable  disgust,  so  that  the  animal 
rsither  die  than  partake  of  them. 

'*  3.  These  same  alimentary  principles,  artif 
cially  reunited  and  renderetl  agreeably  sapi 
by  seasoning,  are  taken  more  readily  and  fc 
a  longer  period  than  when  in  a  separate  staK 
but  they  have  no  better  ultimate  infiuenc 
on  nutrition ;  for  the  experiment  of  feedin 
animals  on  them  in  considerable  quantities  n 
suited  in  death,  accompanied  by  all  the  sign 
of  complete  inanition. 

^*  4.  Muscular  flesh  in  which  gelatine,  albu 
men,  and  fibrine  are  united  according  to  tli 
laws  of  organic  nature,  and  associated  wit! 
other  matters,  as  fat,  salts,  &c.,  suffices,  eve 
in  a  very  small  quantity,  for  complete  am 
prolonged  nutrition. 

**  5.  Raw  bones  may  have  the  same  effect 
but  the  quantity  consumed  in  the  twenty-fou 
hours  must  be  very  much  larger  than  in  th 
case  of  meat. 

"  C.  Every  kind  of  preparation— such  as  d« 
coction  with  water,  the  action  of  hydrochlori 
ucid,  and  particuhirly  the  transformation  iui 
gelatine — diminishes,  and  seems  even  in  cei 
tuin  cases  almost  completely  to  destroy,  tl 
nutritive  quality  of  bones. 

"  7.  The  Commission,  however,  is  unwillix 
at  present  to  express  an  opinion  upon  the  en 
ployment  of  gelatine  associated  with  oth< 
aliments  in  the  nourishment  of  man. 
believes  that  direct  experiment  can  aloi 
throw  light  upon  this  subject  iu  a  dcfini 


manner. 
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Oerms,  Germinal  Matter  {Biopfeui 
—All  living  matter,  whether  vegetable  or  ai 
mal,  consists,  according  to  Dr.  Beale,  of  t\ 
materials — a  living  substance,  called  bioplas 
or  germinal  matter  ;  and  a  dead,  calletl  form 
materiaL  This  bioplasm  exists,  general 
speaking,  in  the  form  of  glistening,  somewh 
viscid,  soft  masses,  sometimes  of  extrex 
minuteness  (iu  all  cases  requiring  naicrosco] 
aid),  in  the  substance  of  tissues  or  in  cells, 
free  in  organic  fluids.  To  make  this  i>lain< 
one  of  the  properties  of  germinal  matter 
that  it  may  be  stained  red  by  either  carmi 
or  magenta,  while  the  formed  material  is  It 
intact.  Xow,  if  a  tissue  of  a  young  animal 
say,  the  tendon  of  a  kitten — be  taken  a 
j  steeped  in  an  alkaline  solution  of  carmine, 
thin  section  of  it,  when  examined  microsco] 
cally,  will  show  a  number  of  red  masses  d 
persed  throughout  the  tissue.  The  red 
carmine  masses  are  the  masses  of  bioplasi 
the  tissue  between  them  is  the  formed  mat 
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There  U  a  current   of  nutriment  or 
_^t>aliim  attracted  to  each  mass,  -which  is  as 
i^'ixch  sliTe  as  a  monad,  and  can  in  some  in- 
^^•msM  he  actually  seen  to  push  out  little  pro- 
^fgjsati.    This  pabulum  feeds  the  little  mass  of 
yiopltfo^  which  excretes,  as  it  were,  formed 
^^^itnd.    The  masses  of  bioplasm  possess  the 
no'ver  of  multiplication  by  division.      From 
^^ese  facts  it  theoretically  follows  that  in  a 
givtn  ipace  an  old  tissue  will  present  fewer 
fiiaases  of  bioplasm  than  a  young  one,   and 
tbis  is  actually  found  to  be  the  case.     The 
uiaaes  of  germinal  matter  will  be  found  to 
"^  lepanted  widely  from  each  other  in  the 
old  tiisae,  in  contradistinction  to  the  young, 
vhieh  will  hare  them  closer  together.    The 
white  corpuscles  of  the  blood  are  masses  of 
liviDK  bioplasm ;  the  corpuscles  in  saliva,  the 
Dttdei  of  vegetable  and  animal  colls,  are  the 
ome.  The  one  cardinal  point  is  that  one  kind 
of  iHoplssm  is  always  distinct  from  another. 
The  bioplasm  of  tendon  will  produce  tendon, 
tod  tendon  only ;  the  bioplasm  of  cartilage 
will  produce  cartilage  only,  and  so  on.    No 
difference  can  bo  seen  by  the  eye  in  the  germs 
(tf  nccine  lymph,  which  are  extremely  minute, 
and  other  germs,  although  their  effects  are 
different;  therefore  we  can  only  study  the 
properties  of  bioplasm  through  its   eflfects. 
The  germ  theory  of  disease  takes  its  birth  in 
the  above  facts.    It  is  supposed  (and  we  have 
itrong  evidence  to  support  the  supposition) 
that  in  zymotic  and  contagious  diseases  there 
ii  great  multiplication  of  a  particular  species 
o(  germinal  matter  or  bioplasm — e.g.,  an  in- 
conceirsbly  minute  speck  of  the  matter  from 
a  imsllpox  pustule,  containing,  however,  in 
that  ipeck  millions  of  minute  atoms  of  living 
matter  of  a  particular  species,  is  introduced 
into  a  healthy  man's  body  ;  these  atoms  of 
bioplaam,  being  in  a  suitable  soil,  subdivide, 
multiply,   and    feed    upon   the  tissues  best 
adapted  to  them  to  an  almost  incredible  ex- 
tent, and  throw  off  into  the  air,  on  to  the 
clothes,  Ji:c.,  little  germs   like   themselves, 
vhich,  being  taken  into  the  blood  of  other 
h(ralthy  people,  are  capable  of  multiplying  in 
the  lame  wonderful  manner,  and  causing  the 
like  malady.     Such  is  the  germ  theory  of 
disease. 

Mae — There  are  two  substances  of  this 
name— one,  a  butter  used  by  the  natives  of 
India ;  and  the  other  an  impure  sort  of  trea- 
cle, ued  frequently  for  the  adulteration  of 
opiom. 

CKa  — This  spirit  possesses  considerable 
interest  for  the  public  hygienist ;  large  quan- 
tities are  annually  consumed,  and  it  is  very 
generally  sophisticated. 

Gio,  originally  a  soft  rich  spirit,  flavoured 


chiefly  with  juniper  berries,  was  for  some 
time  wholly  obtained  from  Holland.  Tlie  gin 
now  met  with  in  commerce  is  a  very  different 
article  to  that  formerly  imported.  In  Holland 
it  is  made  solely  from  un  malted  rye  and 
barley  malt,  rectified  with  juniper  berries. 
In  Britain,  gin  is  for  the  most  part  obtained 
from  a  mixture  of  malt  and  barley,  molasses 
and  com  being  sometimes  employed,  parti- 
cularly when  there  is  a  scarcity  of  grain ;  and 
it  is  not  only  flavoured  with  juniper  berries, 
but  with  oil  of  turpentine,  creosote,  fusel  oil, 
various  aromatic  substances,  liquorice  powder, 
orange-peel,  and  several  other  matters. 

The  great  object  in  the  manufacture  of  gin 
is  to  obtain  a  perfectly  pure  and  neutral  spirit 
as  a  basis  for  the  addition  of  the  flavouring 
agents.  During  fermentation  there  is  de- 
velox>ed,  besides  the  ordinary  alcohol,  a  small 
amount  of  amy  lie  alcohol  or  fusel  oil  {which 
see).  As  we  have  stated  in  the  article  on  fusel 
oil,  this  is  an  extremely  powerful  and  dele- 
terious substance,  producing  tremors  and 
convulsions  with  a  considerably  greater  ra- 
pidity  than  the  ordinary  and  lighter  alco- 
hol does.  The  generality  of  writers  on  this 
subject  state  that  in  the  distillery  means  are 
taken  to  get  rid  of  this  contaminating  spirit. 
So  far  from  this  being  the  fact,  it  is  found 
that  practically  fusel  oil  is  often  added  to  the 
rectified  gin ;  and  it  appears  to  be  pretty 
generally  allowed  by  those  in  the  trade  that 
good  '*  sterling'*  gin  cannot  be  made  without 
it.  The  following  receipts  for  the  making  of 
good  creamy  gin  we  take  from  Mr.  Cooley's 
Dictionary :  — 

L  Clean  com  spirit,  at  proof,  80  gallons; 
newly  -  rectified  oil  of  turpentine,  1|  pint; 
mix  well  with  violent  agitation ;  add  culinary 
salts,  14  lbs.,  dissolved  in  water,  40  gallons; 
again  well  agitate,  and  distil  over  100  gallons, 
or  until  the  "  faints "  begin  to  rise  (faints  = 
fusel  oil). 

Product. — A  hundred  gallons  of  gin  22  under 
proof,  besides  2  gallons  contained  in  the  faints. 
If  100  gallons  at  17  under  proof  are  required, 
85  gallons  of  proof  spirit  or  its  equivalent  must 
be  employed. 

2.  Proof  spirit  (as  above),  8  gallons ;  oil  of 
turpentine,  1  fluid  os. ;  salt,  1^  lb.,  dissolved 
in  water,  4  gallons  ;  draw  over  10  gallons,  as 
before,  22  under  proof. 

3.  Clean  com  si>irit,  SO  gallons  ;  oil  of  tur- 
pentine, 1  pint ;  pure  oil  of  junii>er,  3  fluid 
oz. ;  salt,  21  lbs. ;  wat«r,  35  gallons ;  draw 
over  100  gallons,  as  before,  22  under  proof. 

4.  To  the  last,  before  distillation,  add  of 
oil  of  caraway,  .^  fluid  oz. ;  oil  of  sweet  fennel, 
^  fluid  oz.  ;  cardamoms,  8  oz. 

5.  To  No.  3  add  of  essential  oil  of  almonds, 
1  drachm ;  essence  of  lemon,  4  drachms. 
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6.  To  No.  1,  before  dUtillatioQ,  add  of  creo- 
sote, 3  fluid  drachms. 

7.  To  No.  3  add  of  creosote,  2  drachms. 

8.  Proof  spirit,  80  gallons ;  oil  of  turpentine, 
i  pint:  creosote,  2  drachms;  oranges  and 
lemons  sliced,  of  each  9  in  number ;  macerate 
for  a  week  and  distil  100  fi^ons  22  under 
proof. 

9.  To  No.  1  add  rectified  fusel  oil,  }  pint. 
10.  To  No.  1  add  of  oil  of  juniper,  ^  pint. 
Effects,— ¥oT  the  general  effects  of  spirits, 

tee  Alcohouo  Bsveiiages.  Gin  differs  but 
little  from  other  spirits.  In  consequence  of 
the  turpentine  or  juniper  berry  contained  in 
it,  its  diuretic  properties  are  greater,  and  it  in 
more  likely,  if  taken  for  any  length  of  time, 
to  produce  cirrhosis  of  the  liver. 

The  specific  gravity  of  gin  is  *930  to  "944. 
It  contains  from  49  to  GO  per  cent,  of  alcohol ; 
*2  per  cent,  of  solids;  ash,  1;  acidity  per 
ounce,  reckoned  as  tartaric  acid,  0*2;  and 
sugar  percent.,  L 

f  Aduiteratiovs  of  Gin. — The  great  and  first 
adulteration  is  that  of  mixing  water  with  it. 
This  renders  the  liquid  milky  or  turbid,  and 
hence  it  has  to  be  fined,  and  for  this  purpose 
alum,  suboarbonate  of  potash,  and  occasionally 
acetate  of  lead  and  sulphuric  acid  are  em- 
ployed. Sugar  is  then  added  to  sweeten,  and 
cayenne^  in  the  form  of  tincture  of  capsicum 
or  grains  of  paradise,  and  caustic  poiassa^  to 
give  it  pungency  and  apparent  strength. 
Sliced  horse-radish  and  sulphate  of  zinc  are 
often  mixed  with  the  spirit  to  give  it 
" piquancy"  and  "  mellowness." 

Cassia  buds  and  orris  are  also  frequently 
added. 

Detection  of  Adulterations  in  Gin^ — Tlie 
analyst  will  have  to  estimate  (1)  the  alcohol ; 
(2)  the  sugar;  (3)  the  free  acid;  (4)  the  ex- 
tract ;  (5)  the  nsh.  For  the  first  three  methods. 
Bee  articles  Alcoholometrt  ;  Sugar,  Estima- 
tion OF ;  AciniMETBY.  For  the  extract,  200 
O.C.  are  evaporated  down  in  a  platinum  di«h 
to  dryness,  and  the  weight  carefully  taken. 
This  extract  burnt  up  will  give  the  ash. 
Fusel  oil  should  be  detected  by  fractional 
distillation,  capsicum  by  the  fiery  taste  of 
the  extract  and  its  irritating  properties. 
Lead,  alum,  sulphuric  acid,  &c.,  must  be 
looked  for  in  the  ash.  Methylated  si>irit 
may  be  detected  with  a  little  ))ractice  by  the 
peculiar  odour  gin  adulterated  with  it  pos- 
sesses. Tliis  odour  is  best  brought  out  1>y 
taking  a  few  drops  on  the  warm  hand.  It 
may  be  also  with  more  accuracy  detected  by 
the  process  given  under  Mjethylated  Alco- 
hol. 

Ginf^er — ^The  scraped  and  dried  rhizome 
of  Zingiber  officinale   (B.  P.)     It  is  culti- 


vated in  Asia,  America,  and  Sierra  Leon 
The  following  analyses— one  made  by  Buc 
hols  in  1817,  and  the  other  by  Morin  in  18: 
—will  show  its  composition  : — 


Buchhol^i  A  nalytis. 

Pale  yellow  oil  (volatile) 

Aromatic  acrid  soft  resin 

Extractive  soluble  in  alcohol . 

Acidulous  and  acrid  extractive  in- 
soluble in  alcohol 

Gum 

Starch,  analogous  to  ba^sorine 

Apotheine,  extracted  by  potash 
(ulmine) 

Bassorine 

Woody  fibre 

Water 


164 

0^65 

10 -50 
12-05 
19-75 


2800 
8-30 
8-00 

11-00 


102-31 
Morin's  AnaJytis. 

VoUtile  oil. 

Acrid  soft  resin. 

Resin,  insoluble  in  ether  and  oiL 

Gum. 

Starch. 

Woody  fibre. 

Vegeto-aniraal  matter. 

Osnuuoma. 

Acetic  acid,  acetate  of  potash,  sulphur. 

The  ashes  contained  carbonate,  sulphate  of  pota«1t 
chloride  of  potassium,  phosphate  of  lime,  alumiDa. 
silver,  and  oxides  of  iron,  and  manganese. 

The  structure  of  ginger,  as  shown  by  the 
microscope,  is  as  follows  : — 

1.  The  epidermis  consists  of  a  membrane 
composed  of  large  angular,  transparent,  in- 
separable cells.  The  under  surface  contains 
a  few  yellow  cells,  exactly  like  those  of  tur- 
meric, as  well  as  globules  of  oil.  Beneath 
the  epidermis  a  great  number  of  crystals  are 
generally  found. 

2.  The  substance  of  the  rhizome  mninlv 
consists  of  large  five-sided  cells,  most  of  them 
containing  a  great  number  of  starch  cells  of 
a  lengthened  oval  form,  with  a  yerr  obscure 
hilum.  These  bodies  somewhat  resemble  in 
size  and  shape  the  starch  corpuscles  of  East 
Indian  arrowroot.  A  few  other  of  the  large 
cells  contain  the  yellow  turmeric-like  bodied 
before  mentioned.  Bundles  of  woody  fibre 
and  dotted  ducts  are  also  met  w^ith.  In 
ground  ginger  the  starch  corpuscles,  a  few  of 
the  turmeric  cells,  with  occasional  portions  of 
woody  fibre,  &c.,  are  seen,  but  the  starch  cor- 
puscles greatly  predominate. 

Ginger  is  adulterated  to  a  considerable  ex- 
tent. Convictions  have  been  recently  obtained 
in  several  cases  in  which  the  analyst  found 
samples  adulterated  vnth  plaster- of- Pa lis, 
wheat  -  flour,  ground  rice,  white  pepi>er, 
damaged  arrowroot,  maize,  wheat  and  barley 
starch.  An  examination  by  the  microscope, 
assisted  by  the  weight  of  the  ash,  cannot  fail 
to  detect  such  adulteration. 

Qlanders  and  Faroy— A  disease  affect- 
ing the  horse,  the  ass,  and  the  mule  {Soii- 
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pdda),  and  capable  of  being  communicated  to 

nan.    The  word  **  glanders  '*  has  reference  to 

tbe  implication  of  the  gl&nds  in  the  disease  ; 

the  word  "farcy"  is  of  Latin  origin,  and 

aUndes  to  the  stufTed  condition  of  the  animars 

limbt. 

Glanden  and  farcy  are  two  names  denoting 
TCillj  one  disease,  dependent  upon  the  same 
^Kcific  poifion ;  but  the  designation  glanda's 
iiemplored  when  it  affects  the  air-passages, 
and  farcy  when  it  affects  the  skin,  areolar 
titfoe,  Irmphatics,  and  glands. 

Sfmptams  in  the  Horte.^Farcy  shows  itself 
in  Uie  borM  by  an  enlargement  of  the  lym- 
phatic Teasels  and  glands,  on  obliteration  of 
the  nperficial  veins,  and  an  eruption  of  sub- 
cotaDeoua  or  superficial  huttonSf  discrete  or 
eooflaent,  which  ulcerate,  and  are  covcrrd 
with  ernits  or  fungus  vegetations.  The  limbs 
an  ivoUen  (puffed),  and  the  general  symp- 
toma  little  marked. 

Glanden  in  its  chronic  form  consists  of  en- 
gofigement  and  induration  of  the  glands  of  the 
groin,  running  from  the  nose,  ulcerated  or 
DOD'Oleerated  pimples  on  the  pituitary  mem- 
branf,  thickening  and  swelling  of  the  mucous 
nenibnme  and  of  the  osseous  tissue,  pimples, 
recent  or  cicatrised  ulcerations  in  the  larynx, 
tnchet,  and  bronchial  tubes ;  lastly,  peculiar 
cbanges  in  the  lungs,  consisting  of  miliary 
grannliitions  in  red,  yellow,  or  white  masses, 
more  or  less  indurated  and  disseminated  on 
the  mrfacc  or  interior  of  the  lungs.    A  general 
tad  gradual  failing  of  the  vital  powers  accom- 
psoT  these  lesions,  and  the  disease  terminates 
in  death,  or  more  frequently  merges  into  acute 
ffltnden.    The  latter  is  dintinguished  by  its 
r^  coarse  and  the  violence  of  its  symptoms. 
The  most  striking  of  the  latter  are  the  bloody, 
puolent,  and  very  abundant  discharge  ;  the 
eroption  of  little  cutaneous  (rarely  subcuta- 
Mou),  lenticular,  painful  buttont,  scattered 
BMTf  particularly  on  the  nostrils,  neck,  nnd 
■Mders;  an  extremely  acute  inflammation 
of  the  pituitary  luembrane,  with   redness, 
■veiling,  and  i>ain  of  the  nostrils,  and  deep 
iilceration.    Death  is  the  constant  termina- 
tion of  acute  glanders. 

The  lungs  are  always  riddled  with  8X>ots  of 
ttehymosis  and  purulent  deposits.  Some- 
tinaea  these  are  centres  of  hopatisation.  l*us 
iialao  found  in  the  muscles,  joints,  and  other 
pvti 

The  period  of  incubation  in  the  horse  is 
irioualy  given.  It  is  probably,  geneniUy 
■peaking,  not  more  than  three  days. 

The  principal  circumstances  favouring  the 
propagation  and  reception  of  the  glandered 
poiMQ  among  horses  are  damp,  ill-ventilated, 
Bvrov,  and  ill-built  stables,  insufficient  or 
tavbolesome  food,  and  excessive  fatigue,  &c 


Method  of  Propagation, — It  appears  both 
contagious  and  infectious.  The  discharge 
from  the  nostrils  is  the  principal  vehicle. 
This,  snorted  into  the  air,  may  travel  some 
distance.  Healthy  horses  have  caught  it  from 
drinking  out  of  the  pail  which  had  been  used 
for  a  glandered  horse,  by  eating  infected  hay 
accidentally  blown  into  the  stable,  and  by 
inoculation  of  matter  both  under  the  skin  and 
mucous  membrane.  It  has  also  been  pro- 
duced by  giving  to  a  horse  farcied  matter, 
made  up  into  balls,  by  the  stomach. 

Symptoms  of  Glanders  in  the  Human  Sub- 
ject,— The  question  of  communication  from 
the  horse  to  the  man,  and  then  even  from 
man  to  man,  is  put  beyond  a  doubt,  and 
therefore  need  not  be  discussed.  In  all  cases 
recorded  it  has  been  almost  an  inoculation 
rather  th&n  a  contagion. 

Mr.  Gay,  President  of  the  Medical  Society  of 
London,  January  1871,  recounted  an  interest- 
ing case  of  glanders  in  the  human  subject. 
He  had  been  called  to  him  for  the  purpose  of 
performing  tracheotomy,  **  but  there  was  no 
dyspnoea,  though  otherwise  the  man  was  very 
ill .  He  was  an  omnibus  conductor,  and  caught 
glanders  from  a  horse  which  sneezed  in  his 
face.  Coryza,  pain  in  the  neck,  difficulty  in 
swallowing,  exalted  temperature,  rigors,  &o., 
were  present.  The  skin  looked  dusky,  and  a 
remarkable  stench  pervaded  the  room.  The 
nostrils  and  fauces  were  implicated,  and 
sanious  pus  was  discharged  from  the  bowels. 
There  was  on  eruption  on  the  skin,  and  the 
only  gland  implicated  was  the  submaxillary. 
The  patient  died.  No  examination  of  the 
body  was  procurable.'*— (Sledical  Times  and 
Gazette,  1871,  L  p.  116.) 

In  the  human  subject,  as  in  the  horse, 
there  appear  to  be  two  distinct  forms— acu^e 
glanders  and  chronic  or  farcy. 

The  acute  glanders  begins  with  fever,  and 
generally  rigors,  followed  by  rheumatic-like 
pains  in  the  limbs ;  abscesses  supervene  at  the 
seats  of  pain,  discharging  pus  and  bloody 
matter,  and  ultimately  becoming  gangrenous. 
In  almost  every  case  there  is  a  discharge 
from  the  nostrils  of  bloody  and  purulent 
matter,  the  eyelids  are  tumefied,  and  the  sub- 
maxillary glands  enlarged.  About  the  twelfth 
day  there  is  an  eruption  on  the  face,  trunk, 
limbs,  and  genital  organs.  This  eruption  is 
something  like  that  of  smallpox.  Sometimes 
black  bulls  are  observed  on  the  nose,  fore- 
head, below  the  ears,  on  the  fingers,  toes,  and 
genital  organs,  and  these  have  been  followed 
by  gangrene  more  or  less  deep. 

In  most  coses  death  occurs  about  the  seven- 
teenth day. 

Chronic  glanders  or  farcy  runs  a  slower 
ooune.    There  ii  first  the  looal  lesion,  then 
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the  general  infection.  It  usually  comes  from 
a  wound,  as  may  happen  in  cutting  up  a 
glandered  horse.  The  lymphatics  from  the 
wounded  part  inflame,  the  glands  in  the  arm- 
pit enlarge,  inflammation  and  aboesses  of  the 
whole  limb  may  follow,  and  if  they  are  mul- 
tiplied over  the  whole  body  with  the  charac- 
teristic eruption,  the  result  is  generally  fatal ; 
but  there  arc  milder  cases,  which  recover. 

Prevention.  —  Provision  is  made  by  the 
English  law  against  offering  for  sale  or  work- 
ing a  glandered  horse.  In  Germany  the  law 
directs  that  any  horse  which  has  been  in  con- 
tact with  a  glandered  animal  shall  immedi- 
ately be  killeiL 

There  can  be  little  doubt  that  the  most 
stringent  enactments  are  required  in  order 
to  stamp  out  such  a  dangerous  and  almost 
uniformly  fatal  disease.  Ecery  horse  affected 
inith  glanders  should  be  destroyed  as  soon  as 
the  disease  is  recognised ^  and  luglect  of  this 
should  be  vhdted  by  a  heavy  penalty,  "When 
the  horse  is  killed,  it  should  be  buried  deeply 
in  plenty  of  lime.  In  cases  occurring  in  man, 
great  cleanliness  in  the  persons  of  attendants, 
disinfection  of  the  discharges  and  room,  and 
if  death  occurs,  speedy  burial,  are  the  chief 
points  to  be  noted. 

Qluoose  (CeHiaOgHoO)  {grape  -  sugar)— 
This  is  now  manufactured  on  a  large  scale 
from  various  starches,  and  is  principally  used 
in  the  brewing  of  beer.  There  is  a  good  deal 
of  offensive  effluvia  during  the  preparation  of 
glucose,  so  that  unless  the  organic  vajujurs  are 
properly  conducted  into  the  chimney  or  into 
the  furnace-fire,  the  manufacture  may  give 
rise  to  considerable  nuisance.  At  the  present 
time  it  is  commonly  made  from  rice.  The 
rice  is  crashed  between  rollers,  and  the  gluten 
dissolved  out  of  it  by  maceration  in  an  alka- 
line solution,  aided  by  constant  stirring.  Upon 
the  starch  settling,  the  supernatant  fluid  is  run 
off,  and  tho  starch  transferred  to  a  vat  con- 
taining water  acidulated  with  suljthuric  acid. 
Here  it  is  again  stirred,  and  it  emits  the  odour 
of  butyric  and  lactic  acids.  From  this  vat  it 
is  transferred  to  a  strong  digester,  and  steam 
at  20  lbs.  pressure  is  blown  into  it  for  about 
half  an  hour.  This  last  process  converts  it 
into  glucose. 

The  solution  is  now  drawn  off  into  a  vat, 
and  the  acid  neutralised  by  chalk.  During 
this  operation,  which  takes  a  little  time,  there 
is  again  an  offensive  oilour,  principally  con- 
sisting of  that  caused  by  the  presence  of  buty- 
ric and  lactic  acids.  The  remainder  of  the 
operation  is  the  separation  of  the  sulphate  of 
lime  by  filtration,  and  the  evaporation  of  tho 
sugar  in  vacuo,  first  to  a  thin  syrup,  in  which 
state  it  is  filtered  through  charcoal,  and  then 


to  the  consistence  of  honey;    lastly,  it 
allowed  to  solidify  in  moulds. 

Bice  yields  about  85  percent,  of  grape-saga 

Commercial  glucose  should  contain  aboi 
80  per  cent,  of  grape-sugar,  with  a  small  qoa. 
tity  of  gum  and  a  minute  quantity  of  ash. 

Glucose  exists  naturally  in  most  fruits, 
is  contained  in  honey,  and  in  the  urine 
persons  suffering  from  diabetes.     It  may 
formed  artificially  by  acting  on  any  stare*! 
matter  by  dilute  sulphuric  acid. 

Grape-sugar  crystallises  with  difficulty 
warty  concretions.    It  is  lest  soluble  in  wa-i 
than  cane-sugar,  bat  more  soluble  in  alcob. 
re^iuiring  its  own  weight  of  water.    "Wht 
100  parts  of  alcohol  at  08^  F.   (20**  C.)  <1 
solve  2  parts,  the  same  quantity  at  the  bci 
ing-point   dissolves    21    parts.      Grape-sas 
forms  a  crystallisablc  compound  with  c<^ 
mon  salt    (NaCl,H5j02C6Hia06).     It  is  d 
solved  without  blackening  by  sulphuric  ac= 
It  yields  a  precipitate  with  ammoniacal  a^ 
tate  of  lead.      When  boiled  with  an  alV 
line  solution  of  potassio  -  cupric  tartrate, 
with  solutions  of  the  salts  of  mercury,  silv- 
and  gold,  it  gives  a  precipitate  of  the  resj^ 
tive  metals  or  their  oxides  by  reduction, 
becomes  brown  when  treated  by  alkalies, 
yields  saccharic  and  oxalic  acids  when  treafc 
with  nitric  acid,  and  produces  right-hand, 
rotation  of  a  ray  of  polarised  light  =  57 '4°. 

Tho  test  for  the  presence  of  glucose  in  car 
sugar,  &c.,  is  to  boil  a  solution  of  the  sxx 
stance  with  an  alkaline  solution  of  potasai 
cupric  tartrate.  If  glucose  be  present,  tl 
red  suboxide  of  copper  is  thrown  down.  ] 
testing  for  grape-sugar,  it  is  important  to  tal 
care  to  neutralise  any  free  acid  in  the  liqu 
under  investigation.  The  amount  of  glucoi 
can  be  determined  by  the  method  describe 
under  Sugar,  Erttmatton  op.  In  order  i 
ascertain  the  quality  and  purity  of  glucose,  tl 
amount  of  sugar  is  estimated.  A  little  of  tl 
sugar  is  burnt  down  to  an  ash,  which  is  weighet 
and  it  is,  if  necessary,  examined  by  the  mien 
scope.  Glucose  should  certainly,  aa  befoi 
said,  contain  at  least  80  per  cent,  of  sugar. 

Qluten  —  This  is  a  peculiar  substanc 
found  in  the  grain  of  wheat  and  other  cereal 
It  is  prepared  by  washing  paste,  made  of  tl 
flour  of  wheat  or  rye,  in  successive  watei 
until  all  starchy  matter  is  removed.  Glutc 
obtained  from  wheat  and  from  rye  possesses 
peculiar  tenacity,  which  is  not  obser^-ed  in  an; 
thing  like  the  same  extent  in  that  obtainc 
from  other  cereals ;  and  it  is  this  tenacity  < 
the  gluten  wliich  especially  fits  the  flour  < 
wheat  and  rye  for  conversion  into  breai 
Gluten  cannot  be  regarded  as  a  single  defini* 
body.     It  consists  of  at  least  two  distinct  su 
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one  of  which  is  lolable  in  hot  alcohol, 

^tailfi  the  other  remains  undissolved  when 

^i  gattd  with  this  menstmam.    This  insoluble 

povtioD  is  regarded  by  Liebig  and  bj  Dumas  as 

ve^^table  fibrine.    The  alcoholic  solution  on 

Qooling  deposits  flocculi,  which  have  the  com- 

portion  and  characters  of  caseine.    A  third 

^i^lsftsnoe  yet  renudns  in  the  alcoholic  liquid, 

^wmd  giTes  to  this  solution  a  syrupy  or  geUtinoua 

^oiuiitenoe.    On  the  addition  of  water  a  white 

^nlsftsnoe  resembling  albumen  is  precipitated. 

jytMmn  and  Cahours  have  termed  it  gluiin. 

^ytk  ita  being  treated  with  ether  a  small  quan- 

^ty  of  fat  is  extracted,  and  the  glutin  is  left 

|2^  aitateof  purity.    Strong  hydrochloric  acid 

^ji^nlTes  it,  and  communicates  to  it  a  violet 

tiot.   Raw  gluten  contains,  therefore,  several 

^^otiied  principles,  which  differ  conaiderably 

§0  chemiod  properties,  though  they  are  closely 

^|lifd  in  ultimate  composition,  as  may  be  seen 

^y  the  following  table  : — 


DCMA*  Mid  CABOVIfc 

BBjrcB 

JUVB. 

Ohitrn 
ritarlB*. 

OlnUn 
OmcIim. 

OlttUn. 

Cmd* 

Olaton. 

CiTbon 

63-23 

7t)l 

16-41 

23  35 

63-46 

7  13 

16^ 

23  37 

63-27 

7-17 

16  M 

23-62 

62  22 

nivfOWn ......... 

7-42 

Xitrpfren  

16*08 

Oxjfen,  lolphnr 

21-38 

100 -00 

1 

100-00 

100-00 

0700 

The  followiog  shows  the  average  percentage 
of  ^nten  contained  in  different  specimens  of 
vheaten  flour : — 


OeoMsc        .        .        .        , 

98 

KevYork     .        .        .        . 

0  8 

Cuada 

08 

OUo     .       . 

116 

Vii7laiMl 

116 

BichiBODd     .        .        .        . 

116 

6«or)re  Tuvn 

18  4  to  13  7 

Kev  Orltr&u* . 

13-4  to  13-7 

Dmtsiff. 

8-0  to  13  3 

Haaborf 

8  0  to  13-3 

^»l>tin    .... 

10-0  to  160 

Portnml 

10  0  to  160 

BUckSea      . 

10-0  to  16-0 

Eoflish. 

lu  4  to  10-8 

It  would  appear,  in  examin 

ing  flour,  that 

qoantity  of  gluten  as  represented  by  nitrogen 
iBcresMi  with  the  coarseness  of  the  flour,  and 
so  slio  does  the  amount  of.  mineral  matter, 
of  which  phosphoric  acid  is  the  chief  consti- 
taent 

Dried  tea-leaves  contain  gluten  to  the  ex- 
tent U  one-fourth  of  their  weight ;  and  coffee 
eontsinsfrom  13to25pcrcent.of  this  substance. 

Glnten  certainly  possesses  great  nutritive 
valae,  and  the  French  CTclatine  Commission, 
of  which  we  have  spoken  in  our  article  on 
Gelatixe,  found  that  gluten  extracted  from 
wbeaten  flour  or  maize-flour  by  itself  is  both 
ntiifying  and  nutritious.    It  is   probable, 


though,  that  the  gluten  used  in  the  experi- 
ments made  by  the  above  Commission  con- 
tained some  non-nitrogenous  principle,  and  it 
is  also  probable  that  mineral  matter  was  pre- 
sent   Su  Bread,  Flour,  Wheat,  &o. 

Qlyoerine  (C3HHO3)  — A  liquid  formed 
during  the  saponification  of  oils  and  fats.  It 
is  colourless,  odourless,  uncrystallisable,  sweet 
to  the  taste,  of  a  syrupy  consistence,  and 
mixes  with  water  in  all  proportions. 

Glycerine  is  largely  employed  for  various 
purposes,  but  it  is  chiefly  of  interest  to  us  as 
an  agent  for  mounting  microscopic  objects. 
It  is  useful  for  this  purpose  from  its  trans- 
parency and  antiseptic  properties. 

Liver,  lung,  alimentary  canal,  skin,  algie, 
fungi,  urinary  deposits,  &c.,  show  better  in 
glycerine  than  in  balsam  or  dammar.  For 
specimens  containing  carmine  or  Prussian  blae 
add  2  drops  of  hydrochloric  acid  to  1  oz.  of 
glycerine.  Glycerine  should  not  be  used  for 
mounting  things  hardened  in  osmic  acid. 
Glycerine  jelly  may  be  used  for  mounting  the 
following,  first  steeping  them  in  weak  spirit: 
Connective  tissue,  softened  bone  and  tooth, 
cartilage,  blood-vessels,  lung,  &c. 

For  similar  purposes  pure  glycerine  or  the 
following  mixture  may  be  used:  Pure  gly- 
cerine, 4  fluid  oz. ;  distilled  water,  2  oz. ;  gela- 
tine, 1  oz.  by  weight :  dissolve  the  gelatine  in 
the  water  made  hot,  then  add  the  glycerine 
and  size. 

Qlyoerine  Jelly— This  is  a  good  medium 
for  mounting  vegetable  tissues  for  micro8co]>io 
purposes.  An  excellent  kind  is  made  by  Mr. 
Rimmington  of  Bradford,  and  Air.  Wliite  of 
Letcham,  Norwich.  Mr.  Lawrence's  recipe 
(Quarterly  Journal  of  Microscopical  Science, 
1859)  is  as  follows:— 

Take  any  quantity  of  Nelson's  gelatine  and 
let  it  soak  for  two  or  three  hours  in  cold  water, 
pour  off  the  superfluous  water  and  heat  the 
soaked  gelatine  until  nielt<Hl.  To  each  fluid 
ounce  of  the  gelatine  add  1  drachm  of  alcohol, 
and  mix  well ;  then  add  a  fluid  drachm  of  the 
white  of  an  egg.  Mix  well  while  the  gelatine 
is  fluid  but  cooL  Now  boil  until  the  albumen 
coagulates  and  the  gelatine  is  quite  clear. 
Filter  through  flannel,  and  to  each  fluid  ounce 
of  the  clarified  gelatine  add  G  fluid  drachms 
of  Price's  pure  glycerine,  and  mix  well. 

Mr.  Poclington  uses  for  wood  sections  an 
ounce  of  the  gelatine,  soaked  as  in  the  previous 
formula,  and  adds  an  equal  portion  of  strong 
glycerine  in  which  a  few  grains  of  arsenic  have 
been  dissolved ;  for  arsenic,  chloride  of  barium 
may  be  substituted. — (I^hannaceutical  Journal, 
November  21, 1874.) 

OcMtre  and  Gretinlani  —  Among  epi- 
demic diseases  which  attack  entire  popula- 
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tions,  there  nre  none  which  exercise  a  more 
profound  action  on  the  phyftical  and  moral 
constitution  of  man  than  goitre  and  cretinism. 
The  deterioration  of  entire  generations  is  the 
consequence  of  this  affection,  and  being  due 
to  local  and  still  obscure  causes,  merits  in 
a  high  degree  the  attention  of  the  sanitary 
authorities.  We  have  no  hesitation  in  uniting 
goitre  and  cretinism  in  one  article ;  because, 
although  they  must  not  be  confounded,  it 
appears  impossible  not  to  consider  them  as 
different  forms  of  the  same  endemic  cause. 

M.  Grange  afi&rms  that  cretinism  is  never 
met  with  in  a  population  where  goitre  is  not 
endemic,  and  that  generally  cretinism  does 
not  begin  to  appear  until  goitre  has  attacked 
a  fifth  or  a  tenth  of  the  population. 

Goitre  consists  of  a  sweUing  of  the  thyroid 
gland— a  gland  situated  in  the  neck,  over  and 
on  each  side  of  the  windpipe  or  trachea.  At 
first,  though  the  gland  is  enlarged,  it  is  soft ; 
but  it  gradually  acquires  a  firm  and  even  car- 
tilaginous consistence.  It  may,  indeed,  be 
infiltrated  with  calcareous  matter,  or  become 
ossified.  The  appearance  of  these  tumours  is 
repulsive,  and  they  cause  frequently  extreme 
difficulty  in  breathing.  Not  man  alone  is 
affected  with  goitre  in  the  goitrous  districts, 
but  also  dogs  and  eats. 

Critinisni  is  a  form  of  idiocy ;  it  has  been 
thus  defined : — 

**  A  condition  of  imperfect  development  and 
deformity  of  the  whole  body,  especially  of  the 
head.  It  is  endemic  in  the  valleys  of  certain 
mountainous  districts,  and  is  attended  by 
feebleness  or  absence  of  the  mental  faculties 
and  special  senses,  and  is  often  associated  with 
goitre."— (AiTKEN.) 

The  stiiture  of  the  cretin  is  diminutive,  his 
features  are  dull  and  heavy,  with  thick  lips 
and  a  big  tongue ;  the  legs  are  weak,  short, 
and  bowed  ;  tlie  belly  is  either  jtumefied  and 
large,  or  sunk  and  pendulous ;  the  head  is  of 
great  size,  but  flattened  at  the  top  and  spread 
out  laterally.  This  condition  has  been  shown 
by  Virchow  to  be  due  to  an  early  ossification 
of  the  central  bones  of  the  base  of  the  skull — 
i.f.,  the  sphenoid  and  basilar  process  of  the 
occipital— probably  owing  to  the  same  cause 
as  goitre— ».^.,  lime  and  magnesia  in  the  drink- 
ing-water. 

Oeuf/raphical  Range  of  Goitre  and  Cretin- 
ism. — These  diseases  are  endemic  in  a  large 
number  of  the  provinces  of  Germany,  Wur- 
temberg.  Saxony,  Silesia,  Tjrrol,  Carynthia, 
Galicia,  Austria,  and  Switzerland.  In  Eng- 
land goitre  is  endemic  principally  on  the 
magnesian  limestone  extending  from  Not- 
tingham to  the  Tyne,  and  in  some  degree  in 
Derbyshire,  Norfolk,  Cambridge,  and  Somer- 
setshire, where  a  few  sporadio  cases  of  cr6- 


tinism  are  met  with.  Goitre  also  prevai 
in  France  to  a  greater  extent  than  is  geo 
rally  known.  In  Asia  it  is  found  in  ChiDCt 
Tartary,  Thibet,  and  Ceylon ;  and  in  India  i 
the  valleys  of  the  Himalayas,  and  in  some  c 
the  vast  plains  at  the  foot  of  these  mountaini 
In  Africa  there  are  also  several  importoo 
localities  afflicted  with  this  disease.  In  Korii 
America  it  is  found  in  the  vast  plains  of  tb( 
river  Edmonstone  ;  in  South  America,  on  the 
plateaus  of  New  Granada,  where,  according 
to  Humboldt,  it  exists  under  essentisllj 
opposite  conditions^in  the  deepest  and  most 
humid  valleys,  as  well  as  on  the  most  and 
plains  and  the  least  covered  with  vegetation. 

Cause  of  Gatire, — The  cause  of  gottre  is  in 
all  probability  the  drinking  of  water  iminvgu 
nated  with  salts  of  lime  and  magnesia. 

"The  water  from  snow  or  from  glacien," 
says  Dr.  Grange,  **does  not  give  gottre,  for 
this  affection  is  unknown  in  the  most  elevated 
mountain  vallejrs  to  the  sources  of  the  Khone, 
and  in  the  high  Yalais  to  the  source  of  the 
Aar,  and  in  Oberland,  between  Meiringen  and 
Grimsel,  in  the  upper  valley  of  the  Rhine. 
All  these  valleys,  covered  with  snow  daring 
the  greater  part  of  the  year,  and  in  which 
they  drink  water  coming  from  the  depths  of 
the  snow  and  glaciers,    present  po  case  of 
gottre.    This  malady  is  unknown  in  Norway 
and  Sweden,  and  unknown    in   the  glacial 
plains  of  the  North,  where  the  people  Uve  in 
huts  dug  in  the  ground  and  only  drink  snow- 
water.    On  the  other  hand,  goitre  is  met  with 
in  Africa  and  the  island  of  Sumatra,  where 
snow  never  falls.     As  to  conditions  of  venti- 
lation, in  Maurienne,  Tarentaise,  and  Yalais 
there  are  continual  breezes,  an  upward  current 
from  10  A.M.  to  5  P.M.,  and  during  the  night 
a  current  of  air  in  the   contrary  direction 
powerful  enough  to  bend  the  trees.    No  one 
can  have  the  least  knowledge  of  the  circuit 
tion  of  fluids  to  admit  that  in  the  most  nairov 
and  shady  valleys  there  is  no  ventilation.    A 
St.  Jean  de  Maurienne,  the  statue  of  Fod6ri 
the  great  propagator  of  this  opinion,  is  sui 
rounded  with  poplars,  which  daily,  bowed  t 
the  earth  by  the  ascending  breeze,  give  a  foi 
mal  lie  to  the  theories  written  in  the  book  b 
has  left  to  posterity.     The  Swiss  plain,  thi 
of  Turin  and  Lombardy,  terminated  on  tli 
horizon  by  the  white  outline  of  the  Alps,  pr 
sent  too  great  a  number  of  instances  of  tl 
ravages  of  endemic  diseases  to  attribute  thei 
to  meteorological  causes.    I  will  say  nothii 
of  the  differences  and  variations  of  temper 
ture,  and  the  action  of  marsh  miasma,  for  tl 
cantons  in  France  most  severely  attacked  1 
marsh  fevers  are  exempt  from  this  affection 

**  Poverty  and  uncleanliness  aggravate  1 
diseases,  but  they  are  not  the  cause  of  th 
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3w  occupies  our  attention.     What 

0  blessed  a«  to  be  exempt  from  the 
of  these  two  companions  of  suffering 
r  ?  If  frequent  pregnancies  and  here- 
ifluencc  predispose  to  the  goitrous 
lent,  it  is  certain  that  these  circum- 
tare  only  a  rery  secondary  influence, 
ler  goitre  and  cretinism  as  an  exag- 
of  scrofula  is  to  be  in  direct  opposi- 
«ts.  In  the  Pyrenees,  where  scrofula 
:>e  afifection  of  which  we  treat  is  ex- 
eommon  ;  and  in  the  Ni^vre,  where 
olous  diathesis  makes  great  ravages, 

1  scarcely  known.  Those  different 
sometimes  occur  together,  and  then 
tensity  is  necessarily  increased  by 
ible  influence. 

I  drinking  •  water  produce  goitre 
not  being  sufficiently  aerated  ?  The 
author   of   this    theory,    which    he 

on  facts  relating  to  the   elevated 

of  Southern  America,  has  himself 
d  it,  when  he  saw  in  our  continent 
a  moderate  heights  and  on  plains 
rcumstances  where  water  dissolves 
mum  of  air. 

opinion  which  attributes  the  develop* 
Jiese  affections  to  the  air  of  certain 
I  supported  by  numerous  proofs  of 
erious  action  ascribed  to  them.  In 
ley  of  the  goitrous  countries  one  or 
igs  are  cited  which  have  the  property 
ping  this  diseane  in  a  short  time.'* 
Tarantaise  and  Mauricnne  M.  Grange 

these  springs,  which  they  call  ixif- 
A  he  knows  men  who,  preferring  to 
efomiity  rather  than  wear  a  military 
e  produced  in  a  few  months  a  goitre 
ogh  to  ensure  rejection. 
«  and  cretinism  are  met  with  at  all 
from  50  metres  above  the  sea-level 
tmost  elevations  on  which  man  can 
hey  are  met  with  in  countries  the 
irse,  whether  as  regards  geographical 

climate,  manners,  or  food.  Thty 
ere  the  temperature  varies  annually 
-  5',  and  where  there  is  a  variation 
than  CO" ;  in  short,  everywhere  ex- 
le  sea-coast. 

circumstance  alone  is  common  to 
trous  country ;  its  soil  is  formed  of 
a  rocks,  which  contain  niagnesian 
omite,  sulphate  of  lime,  and  mag- 
.— a  fact  ascertained  by  M.  Chatin 
si  other  observers.** 
nge  is  not  alone  in  his  opinion  con- 
le  influence  of  the  salt  of  lime  and 
Baillarger  states  that  horses  and 
ome  affected  by  drinking  the  water 
re,  which  latter  river  certainly  con- 
ih  oalcareouB  salts. 


Johnston  (Edinburgh  Monthly  Journal,  May 
1855)  asserts  that  a  water  which  had  77  grains 
of  solid  residue,  consisting  principally  of  lime 
and  magnesia  salts,  affected  the  thyroid 
glands  of  certain  priaon^s  under  his  observa- 
tion. By  using  a  purer  water  the  malady  dis- 
appeared. 

Dr.  M'Clellan,  in  his  '*  Medical  Topography 
of  Bengal,"  gives  the  following  interesting 
table  : — 

Goitre  and  Criliniim  in  Kumaan  (Oudt). 

With  Goltxa.  WlUi  CMUnlim. 
Water  derived  from — 

Oranite  and  gneiss       .0*2  0 

Mica,  slate,  and  hornblende  0  0 

Clay-slate     ...        0-64  0 

Green  sandstone  .       .       0  0 

Limestone  rocks  .        .      83  81 

These  observations  are,  however,  not  en- 
tirely accepted.  M.  St.  Lager  denies  the  con- 
nection between  lime  and  magnesian  waters 
with  goitre,  and  shows  that  goitre  is  endemic 
in  metalliferous  districts.  He  ai^es  that  the 
constituent  of  the  water  is  iron  pyrites,  or 
some  other  metallic  sulphide. 

The  whole  subject  requires  further  investi- 
gation. That  it  is  the  water,  or  soU,  or  both, 
is  certain.  A  dozen  really  trustworthy  analy- 
ses of  water  and  soil  in  each  goitrous  district 
compared  with  non-goitrous  districts  should 
settle  the  matter. 

Oooseberry— The  fruit  or  berry  of  the 
Ribes  groMularicu  It  is  a  native  of  many  parts 
of  Europe  and  North  of  Asia,  and  grows  wild 
in  thickets  and  rocky  situations.  Malic  and 
citric  acids  and  sugar  give  it  its  chief  charac- 
teristic. The  unripe  fruit  is  cold  and  acidu- 
lous, while  the  ripe  fruit  is  wholesome  and 
slightly  laxative.  The  seeds  and  skins  should 
not  be  eaten,  as  they  are  very  indigestible. 
Factitious  champagne  is  often  manufactured 
from  them.  {See  Wine.)  The  seeds,  washed 
and  roasted,  were  formerly  used  as  a  substi- 
tute for  coffee. 

Composition  of  Ooouberriet  (Feisbhius). 


Urg*R«d. 

BmaUB«L 

SoluUe  Matter^ 

Sugar. 

8-068 

6-030 

8-230 

Free  acid  (reduced  to 

equivalent  of  malic 

acid) 

1-358 

1-678 

1-580 

Albuminous 

0-441 

0446 

0-368 

Pectous 

0-969 

0'51S 

0622 

AHh    .... 

0317 

0'452 

0-604 

Imotubit  Matter— 

Seeds 
Skins 

2  481) 
0-513/ 

2^442 

2-520 

Pectose 

0-294 

0-616 

1-425 

Ash  from  insoluble 

matter  included  in 

weights  given 

[0  1 461 
86-605 

[0  068] 

[0-247] 
84'88L 

Water 

bsaao 

100000    100*000    lOQ-QQQ 
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Mlddle-dMl  YaUov. 

SAutiUMaUer— 

Sugar. 

6-383 

7607 

6483 

Free  acid  (reduced  to 

equiralent  in  malic 

acid)       . 

1-078 

1-334 

1-664 

Albaminoos 

0  578 

0  360 

0-306 

Pectoos 

2112 

2113 

0843 

Ash    .... 

01200 

0  277 

0  553 

IfuoiublleMaUer— 

Seeds 
Skins 

8-3801 
0-442{ 

2  081 

2-803 

Pectose 

0  308 

0^55 

0  890 

Atk  from  intoluble 

matter  included  in 

toeighU  given 
"Water 

[O-lOO] 
85  519 

roi70i 

10133] 
^-958 

Compoiiticn  ofOrapes  (FBESBfics 

•(^fB  WhiU  Aoiitxlao,  ] 

quite  rlpa. 

13-780 


100-000    100000    100000 

Oorgona  Asohovy  — /S^  Anchovt. 

Grains— The  principal  grftins  will  be  foand 
fully  described  under  their  respeotive  head- 
ingB. 


le  fnut  of  the  Vitis  vinifera,  or 
common  grape  vine,  indigenous  in  the  East, 
but  introduced  at  a  very  early  period  to  the 
South  of  Eiirope. 

The  grape  is  an  extremely  useful  and  valu- 
able fruit.  Ripe  grapes  are  cooling  and  anti- 
septic, and  in  large  quantities  diuretic  and 
laxative.  Dried,  they  are  used  as  currants 
and  raisins,  and  besides  this,  they  furnish 
the  choicest  wines  and  spirits.  The  skin  and 
seed,  which  should  be  rejected,  are  indiges- 
tible. 

"  Grapes,  if  taken  without  the  husks,  are  the 
safest  and  most  nutritive  of  summer  fruits." 

.— (CULLEN.) 

The  amount  of  sugar  contained  in  different 
varieties  of  grapes  varies.  Fresenius  found  that 
in  very  ripe  Oppetihtim  grapes  it  amounted  to 
13*62  per  cent. ;  over-ripe  Oppenheim^  15*14 
per  cent. ;  red  very  ripe  Atnuinnsk&uHry  17*28 
per  cent. ;  and  JoJiannitberg,  19*24  per 
cent. 

The  skins  of  grapes  are  found  to  yield  to 
boiling  alcohol  a  considerable  quantity  of 
white  wax,  and  this  material  may  be  looked 
upon  as  designed  to  impede  both  the  pene- 
tration of  water  from  without  and  the  escape 
of  moisture  from  within.  Tlie  fleshy  x>art  of 
the  grape  consists  of  a  mass  of  delicate  vesicles 
holding  the  chief  portion  of  the  juice.  The 
latter  contains  no  tannic  acid  or  other  astrin- 
gent matter,  but  this  is  found  in  abundance  in 
the  stones. 

The  stalks  also  contain  tannic  acid,  and 
when  they  are  placed  in  the  fermenting  fats, 
as  they  frequently  are,  they  help  to  give 
astringency  to  a  wine  prepared  with  their 
employment. 

The  following  table  shows  the  composition 
of  grapes: — 


SdiMe  Matter— 
Sugar 
Free  acid  reduced  to  eqai 

valent  in  malic  acid 
Albuminous  substances 
Pectoos  substances,  &c 
Ash  . 
Insoluble  Matter — 
Seeds 
Skins 
Pectose 
Ath  from  iruohtbU  mat 

ter  induded  in  weightt 

Qiven    . 
Water 


} 


1-020 
0  832 
0  498 
0  360 

2-592 
0941 


[own 

79i»7 
100  020 


Chraases,  Poisonous— The  mos 

tant  poisonous  grass  which  may  get  mL 
wheat  is  darnel  {Lolium  temulentui 
Darnel. 

Grates— 5o;  Wabmiko. 

Graves— 5fe«  Chubchtabds  ;  Dej 
POSAL  of;  Putrefaction;  Saponif 
&c. 

Chraveyards— 5«e  CHjaRCHTARDS 
Disposal  of;  Putrefaction;  Sap« 

TION. 

Qreengmgem—See  Plum. 

Oroais— Oats  deprived  of  their  p 
called  "groats"  or  "griU;"  when 
they  constitute  "  Emden  groats." 

GroundpAir— iSee  Air;  Ague; 
Ground,  &c 

Ground-l^aier— iS^«  Water,  Si 

Gruel— Prepared  from  groats  anc 
water.    It  is  a  soothing  and  nutritive 

Guaiaeum  Resin- The  resin  ] 
from  the  wood  of  Guauicum  officina 
resin  is  a  dark  brown,  transparent, 
substance.  A  solution  of  it  in  rectifi 
strikes  a  clear  blue  colour  when  appli 
inner  surface  of  a  paring  of  raw  pot 
to  the  action  of  guaiacic  acid  on  the 
The  resin  contains  two  acids— vix., 
per  cent,  of  guaiaretic  acid,  which  is  cr 
(CaoH2(j04),  and  70  per  cent,  of  gi 
acid  (C19H23O3). 

Guaiaeum  is  a  valuable  medicine,  p 
diaphoretic,  alterative,  and  stimulan' 
ties  ;  it  is  used  in  skin-diseases,  chrd 
matism,  and  other  affections.  In  la 
it  causes  heat  in  the  throat  and  irri 
the  intestinal  canal. 

Guaiaeum  is  employed  in  testing  fo; 
sence  of  blood.  A  solution  of  the  re 
ing  matter  of  blood  in  water  prodi 
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inMhly-made  tincture  of  goaiacum  a  reddish- 

vbit«  precipitate  of  the  retin.      On  adding 

to  thia  an  ethereal  aolution  of  peroxide  of  hy- 

drujyoi  a  beautiful  blue  colour  appears.    Su 

Blood. 

Oaaiacum  is  frequently  adulterated  with 
other  resins.  A  simple  tincture  of  guaiacum, 
vhen  thrown  into  water,  becomes  milky  from 
the  precipitation  of  the  resin  :  if  a  solution  of 
potuh  is  now  carefully  added,  it  is  cleared, 
u(l  remains  so  after  excess  of  the  alkali,  pro- 
Tided  guaiacum  only  be  present,  but  not  if 
other  reains  are  contained  in  the  tincture. 
Gamcam  is  used  for  the  purpose  of  adulterat- 
ing lammony,  jalap,  kc 

Oninea  l^orm— 5ee  Filabia  Draoun- 
aics. 

Chun  (CifHttOii)  —  This  important  sub- 
itance  extensirely  pervades  the  vegetable 
kiagdom.  It  occurs  in  its  purest  form  as  an 
exudition  upon  the  bark  of  certain  trees,  but 
is  met  with  in  the  juices  of  nearly  all  plants. 
Garni  are  insoluble  in  alcohol,  ether,  and 
oils ;  with  water  they  produce  a  tasteless, 
rupj  macilaginous  liquid,  possessing  strongly 
iilhei ive  properties,  which  render  it  extremely 
Qsefal  for  a  variety  of  purposes.  Seventy  per 
cent  of  gum  consists  of  gummio  acid  in  com- 
hinttion  with  lime,  magnesia,  and  potash. 
There  are  small  quantities  of  acid  malate  of 
csldaiD,  chlorides  of  calcium,  and  potassium, 
with  traces  of  iron,  silica,  and  phosphate  of 
ealciam,  and  17  per  cent,  of  water.  By  boil- 
ing with  dilute  sulphuric  acid  it  is  convertible 
into  sugar.  There  are  several  varieties  of  gum, 
the  principal  being  gum  acacia  or  Arabic 

Some  difference  of  opinion  exists  with  re- 
gard to  the  alimentary  value  of  gum,  but 
from  the  experiments  of  Magendie  on  dogs, 
and  Tiedemann  and  Gmelin  on  geese,  it  is 
eoodosively  proved  that  it  is  insufficient  to 
lopport  life.  Lehmann  declares  that  gum 
remains  altogether  unabsorbed,  but  it  is  pro- 
bable that  under  some  form  or  other  it  does 
to  a  alight  extent  reach  the  circulation.  Dr. 
Pary,  from  experiments  on  dogs  and  rabbits, 
hai  shown  that  gum  does  not  undergo  conver- 
lum  in  the  alimentary  canal  into  sugar. 

Gnm  is  largely  used  for  the  purpose  of 
adolterating  tea,  and  also,  it  is  said,  with 
potted  meat,  fish,  &c.,  mustard,  pepper,  con- 
fecti(mery,  port  wine. 

The  general  principles  of  its  estimation  are 
as  follows :  A  decoction  of  the  substance  {eg., 
tea)  u  evaporated  almost  to  an  extract,  and 
then  treated  with  methylated  Bi>irit  in  succes- 
HTe  portions.  The  liquid  is  then  filtered,  the 
gum  remaining  on  the  filter.  It  is  then  washed 
off  by  hot  water,  and  the  solution  of  gum 
thai  obtained  dried  and  weighed,  and  finallj 


burnt  up.  The  ash  is  pow  weighed,  then  the 
weight  of  the  ash  deducted  from  the  weight 
of  the  gum  before  ignition  gives  the  weight  of 
the  gum.  This  process  has,  however,  to  be 
frequently  modified  to  meet  special  cases. 

Ghinpowder— An  exact  knowledge  of  the 
smoke  which  the  explosion  of  gunpowder  pro- 
duces is  interesting  to  the  hygienist,  as  some 
occupations,  such  as  that  of  the  soldier  and 
the  miner,  entail  the  breathing  from  time  to 
time  of  air  deteriorated  by  the  products  of 
explosion. 

Taking  the  composition  of  gunpowder  to  be 
as  follows  : — 

Nitre 101 

Sulphar 16 

Carbon 18 

"lis 

Dr.  Angus  Smith  found  that  after  explosion 

the  weight  remained  the  same,  and  that  the 

powder  had  become  converted  into — 

Carbonic  acid 66 

Nitrogen 14 

Sulphide  of  potash     ....         65 

lii 

The  reason  that  gunpowder  smoke  differs 
from  ordinary  wood  or  coal  smoke,  which  is 
always  heavier  than  the  material  consumed,  is 
that  powder  bums  without  air.  It  supplies 
its  own  air  in  the  nitre  employed.  When  gun- 
powder is  used  for  blasting  purposes,  a  certain 
amount  of  sulphide  of  potassium,  or  an  equi- 
valent in  sulphate  of  potash,  remains  floating 
in  the  atmosphere  a  portion  of  the  time. 

In  mines  this  substance  exists  after  the  ex- 
plosion in  such  excess  that  sight  and  breathing 
become  difficult ;  and  if  during  eight  hours 
there  are  used  12  oz.  of  gunpowder  for  above 
three  half  hours  out  of  the  eight,  sight  and 
breathing  will  through  the  diffusion  of  this 
sulphide  of  potash  become  almost  impossible. 

About  one-third  of  the  powder  is  fired  off 
at  a  time.  Seven  hundred  and  thirteen  grains 
of  sulphide  of  potassium,  or  its  equivalent  in 
sulphate  of  potash,  are  sent  into  the  air  at 
once,  leaving  '59  grains  in  a  cubic  foot.  This 
amount,  small  as  it  seems,  is  intolerable,  and 
the  men  can  neither  work  nor  live  in  it.  They 
wait  till  it  diminishes. 

After  leaving  a  mine,  the  mouth  and  nostrils 
are  found  to  be  extremely  black ;  the  reason 
being  that  the  current  of  air  which  enters  by 
these  channels  is  purified  by  the  mouth,  mous- 
tache, &c.,  to  a  great  extent,  and  strained 
of  the  charcoal  from  the  powder. 

The  charcoal  is  not  wholly  burnt  during  the 
explosion  of  the  powder,  the  sulphur  is  not 
wholly  consumed  as  a  sulphide  of  potassium, 
and  the  nitre  is  not  wholly  robbed  of  its  oxy- 
gen.—(A.  Smuh.)    SeeMisn. 
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MiddlMlMd  YaUow. 

SAutiUMaUer 

Sugar. 

6383 

7  507 

6  483 

Vree  acid  (reduced  to 

equiralent  in  malic 

acid)       .       . 

1-078 

1-384 

1-664 

Albuminous 

0  678 

0  360 

0-306 

Pectoua 

2112 

2113 

0843 

Ash    ...       . 

01200 

0  277 

0  563 

InsoliMe  MaUer— 

Seeds 
Skins 

3-380Y 
0-442( 

2<»1 

2-803 

Pecuwe 

0  308 

0-055 

0  890 

Ash  frwn  imoluble 

matter  indttded  in 

wetghtt  given 
Water 

ra 

[01701 

[0133] 
^-958 

ComporitUm  ofOrapes  (FaKSEKin 

•c'^  WUtoAwtriaB. 

quite  rips. 


100-000    100*000    100000 

Oorgona  Anchovy —Se«  Anchovt. 

Grains— The  principal  grains  will  be  found 
fully  described  under  their  respective  head- 
ings. 

Grapes— The  fruit  of  the  VUU  vinifera,  or 
common  grape  vine,  indigenous  in  the  East, 
but  introduced  at  a  very  early  period  to  the 
South  of  Europe. 

The  grape  is  an  extremely  useful  and  valu- 
able fruit.  Ripe  grapes  are  cooling  and  anti- 
septic, and  in  large  quantities  diuretic  and 
laxative.  Dried,  they  are  used  as  currants 
and  raisins,  and  besides  this,  they  furnish 
the  choicest  wines  and  spirits.  The  skin  and 
seed,  which  should  be  rejected,  are  indiges- 
tible. 

**  Grapes,  if  taken  without  the  husks,  are  the 
safest  and  most  nutritive  of  summer  fruits." 

.— (CULLKN.) 

The  amount  of  sugar  contained  in  different 
varieties  of  grapes  varies.  Fresenius  found  that 
in  very  ripe  Oppenheim  grapes  it  amounted  to 
13  "62  per  cent. ;  over-ripe  Oppenheim^  15*14 
per  cent. ;  red  very  ripe  Asmannsfiduser^  17  "28 
per  cent.  ;  and  Johannisherg^  19*24  per 
cent. 

The  skins  of  grai>es  are  found  to  yield  to 
boiling  alcohol  a  considerable  quantity  of 
white  wax,  and  this  material  may  bo  looked 
upon  as  deseed  to  impede  both  the  pene- 
tration of  water  from  without  and  the  escape 
of  moisture  from  within.  The  fleshy  part  of 
the  grape  consists  of  a  mass  of  delicate  vesicles 
holding  the  chief  portion  of  the  juice.  The 
latter  contains  no  tannic  acid  or  other  astrin- 
gent matter,  but  this  is  found  in  abundance  in 
the  stones. 

The  stalks  also  contain  tannic  acid,  and 
when  they  are  placed  in  the  fermenting  fats, 
as  they  frequently  are,  they  help  to  give 
astringency  to  a  wine  prepared  with  their 
employment. 

The  following  table  shows  the  composition 
of  grapes: — 


Sclublt  Matter— 
Sugar 
Free  acid  reduced  to  equi 

Talent  in  malic  acid 
Albuminous  substances 
Pectous  substances,  tc 
Ash  . 
Insoluble  Matter — 
Seeds 
Skins 
Pectose 
Ash  from  insolttbU  mnt 

ter  induded  in  v/eighti 

given    . 
Water 


13-780 

1-020 
0832 
0  498 
0360 

2  692 
0941 


[0-117] 
79-997 


100  0*20 


Grasses,  Poisonons— The  moe 

tant  poisonous  grass  which  may  get  mi 
wheat  is  darnel  {Lolium  Umulentu, 
Dabnel. 

Grates— Sto  Wabmiko. 
Chraves— ^  Churchyards  ;  De 

POSAL   OP;  PUTBEPAOnON;   SAPOKn 

Graveyards— 5«  Chjjrchtabd8 
Disposal  op;  Putrepaction;  Sai 

TION. 

Greengages— iS^  Plum. 

Groats— Oats  deprived  of  their ; 
called  "groats"  or  " grits ;»'  when 
they  constitute  "  Emden  groats." 

Gronnd-Air— iSee  Air;  Ague; 
Ground,  &c 

Gronnd-l^ater— <S^e  Water,  S 

Gruel — Prepared  from  groats  an 
water.    It  is  a  soothing  and  nutritive 

G-naiacwni  Resin— The  resin 
from  the  wood  of  Guaiacum  officini 
resin  is  a  dark  brown,  transparent 
substance.  A  solution  of  it  in  rcctil 
strikes  a  clear  blue  colour  when  appl 
inner  surface  of  a  paring  of  raw  po 
to  the  action  of  guaiacic  acid  on  th 
The  resin  contains  two  acids— viz., 
percent,  of  guaiareticacid,  which  is  c 
(CaoHsfi04),  and  70  per  cent,  of  g 
acid  (C19H23O3). 

Guaiacum  is  a  valuable  medicine,  ] 
diaphoretic,  alterative,  and  stimulai 
ties  ;  it  is  used  in  skin-diseases,  chrc 
matism,  and  other  affections.  In  L 
it  causes  heat  in  the  throat  and  irr 
the  intestinal  canal. 

Guaiacum  is  employed  in  testing  fc 
sence  of  blood.  A  solution  of  the  n 
ing  matter  of  blood  in  water  prod 
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fiwhly-iDade  iinetnre  of  gaaiacum  a  reddish- 
vhite  precipitate  of  the  resin.  On  adding 
to  thii  tn  ethereal  solution  of  peroxide  of  hy- 
drogen a  beautiful  blue  colour  appears.  See 
Blood. 

Goaiscum  is  frequently  adulterated  with 
tAJbtT  resins.  A  simple  tincture  of  guaiacum, 
when  thrown  into  water,  becomes  milky  from 
the  precipitation  of  the  resin  :  if  a  solution  of 
potsih  is  now  carefully  added,  it  is  cleared, 
ud  remains  so  after  excess  of  the  alkali,  pro- 
vided guaiacum  only  be  present,  but  not  if 
other  resins  are  contained  in  the  tincture. 
Gosiseum  is  used  for  the  purpose  of  adulterat- 
ing Ksmmony,  jalap,  &c. 


Gviaea 

CCLC8. 


See  FiLABiA  Dracun- 


Chun  (Ci^HaOii)  —  This  important  sub- 
it&ace  extensively  pervades  the  vegetable 
kiDgdom.  It  occurs  in  its  purest  form  as  an 
exudstion  upon  the  bark  of  certain  trees,  but 
ii  met  with  in  the  juices  of  nearly  all  plants. 
Goffli  sre  insoluble  in  alcohol,  ether,  and 
mIi;  with  water  they  produce  a  tasteless, 
lopy  mucilaginous  liquid,  possessing  strongly 
ftiUiesire  properties,  which  render  it  extremely 
uefal  for  a  variety  of  purposes.  Seventy  per 
cent  of  gum  consists  of  gummic  acid  in  com- 
bioAtion  with  lime,  magnesia,  and  potash. 
Then  sre  small  quantities  of  acid  malate  of 
caldiuD,  chlorides  of  calcium,  and  potassium, 
with  traces  of  iron,  silica,  and  phosphate  of 
ealdam,  snd  17  per  cent,  of  water.  By  boil- 
ing with  dilute  sulphuric  acid  it  is  convertible 
intoragar.  There  are  several  varieties  of  gum, 
the  principal  being  gum  acacia  or  Arabic 

Some  difference  of  opinion  exists  with  re- 
gard to  the  alimentary  value  of  gum,  but 
fnim  the  experiments  of  Mngendie  on  dogs, 
and  lledemann  and  Gmelin  on  geese,  it  is 
eondniively  proved  that  it  is  insufficient  to 
npport  life.  Lehmann  declares  that  gum 
remains  altogether  unabsorbed,  but  it  is  pro- 
bable that  under  some  form  or  other  it  does 
to  a  alight  extent  reach  the  circulation.  Dr. 
Pavy,  from  experiments  on  dogs  and  rabbits, 
has  shown  that  gum  does  not  undergo  conver- 
Q<m  in  the  alimentary  canal  into  sugar. 

Gnm  is  largely  used  for  the  purpose  of 
•dolterating  tea,  and  also,  it  is  said,  with 
potted  meat,  fish,  &c.,  mustard,  pepper,  con- 
fectionery, port  wine. 

The  general  principles  of  its  estimation  are 
u  follows :  A  decoction  of  the  substance  (e.^., 
tea)  is  evaporated  almost  to  an  extract,  and 
then  treated  with  methylated  spirit  in  succes- 
tire  portions.  The  liquid  is  then  filtered,  the 
gnm  remaining  on  the  filter.  It  is  then  washed 
off  by  hot  water,  and  the  solution  of  gum 
thus  obtained  dried  and  weighed,  and  finallj 


burnt  up.  The  ash  is  pow  weighed,  then  the 
weight  of  the  ash  deducted  from  t^e  weight 
of  the  gum  before  ignition  gives  the  weight  of 
the  gum.  This  process  has,  however,  to  be 
frequently  modified  to  meet  special  cases. 

Ghinpowder — An  exact  knowledge  of  the 
smoke  which  the  explosion  of  gunpowder  pro- 
duces is  interesting  to  the  hygicnist,  as  some 
occupations,  such  as  that  of  the  soldier  and 
the  miner,  entail  the  breathing  from  time  to 
time  of  air  deteriorated  by  the  products  of 
explosion. 

Taking  the  composition  of  gunpowder  to  be 
as  follows : — 

Nitre 101 

Salphar 16 

Carbon 18 

Dr.  Angus  Smith  found  that  after  explosion 
the  weight  remained  the  same,  and  that  the 
powder  had  become  converted  into — 

Carbonic  acid 66 

Nitrogen 14 

Sulphide  of  potash     ....         65 

185 

The  reason  that  gunpowder  smoke  differs 
from  ordinary  wood  or  coal  smoke,  which  is 
always  heavier  than  the  material  consumed,  is 
that  powder  bums  without  air.  It  supplies 
its  own  air  in  the  nitre  employed.  When  gun- 
powder is  used  for  blasting  purposes,  a  certain 
amount  of  sulphide  of  potassium,  or  an  equi- 
valent in  sulphate  of  potash,  remains  floating 
in  the  atmosphere  a  portion  of  the  time. 

In  mines  this  substance  exists  after  the  ex- 
plosion in  such  excess  that  sight  and  breathing 
become  difficult ;  and  if  during  eight  hours 
there  are  used  12  oz.  of  gunpowder  for  above 
three  half  hours  out  of  the  eight,  sight  and 
breathing  will  through  the  diffusion  of  this 
sulphide  of  potash  become  almost  impossible. 

About  one- third  of  the  powder  is  fired  off 
at  a  time.  Seven  hundred  and  thirteen  grains 
of  sulphide  of  potassium,  or  its  equivalent  in 
sulphate  of  potash,  are  sent  into  the  air  at 
once,  leaving  '59  grains  in  a  cubic  foot.  This 
amount,  small  as  it  seems,  is  intolerable,  and 
the  men  can  neither  work  nor  live  in  it.  They 
wait  till  it  diminishes. 

After  leaving  a  mine,  the  mouth  and  nostrils 
are  found  to  be  extremely  black ;  the  reason 
being  that  the  current  of  air  which  enters  by 
these  channels  is  purified  by  the  mouth,  mous- 
tache, &c.,  to  a  great  extent,  and  strained 
of  the  charcoal  from  the  powder. 

The  charcoal  is  not  wholly  burnt  during  the 
explosion  of  the  powder,  the  sulphur  is  not 
wholly  consumed  as  a  sulphide  of  potassium, 
and  the  nitre  is  not  wholly  robbed  of  its  oxy- 
gen.—(A.  Smith.)    See  Mines. 
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An  explosion  of  gunpowder  has  the  effect 
also  of  adding  a  certain  quantity  of  carbonio 
aoid  to  the  air,  and*  hence  rendering  it  ex- 
tremely unhealthy. 

Karolyi  succeeded  in  analysing  the  gases  of 
gunpowder  which  had  been  fired  in  conditions 
closely  resembling  those  which  occur  in  ar- 
tillery practice.  A  charge  of  powder  was  en- 
closed in  an  iron  cylinder  of  such  strength 


that  it  just  burst  when  the  powder  w: 
by  means  of  the  electric  spark.  This  c 
cylinder  was  suspended  in  a  hollow  sp 
bomb,  from  which  the  air  was  exl 
before  firing.  After  the  explosion  ha 
produced,  the  gases  and  the  solid  resi 
the  powder  were  submitted  to  analysis 
following  table  exhibits  the  result 
tained  : — 


Charcoal  . 


TABLE  I. 
1.  Composition  of  the  Paieder  vsed. 

Ordnance 
Powder. 

Nitre 7378 

Sulphur 12*80 

Carbon 10*88 

Hydrogen 0*38 

Ojnrgen 1*82 

Sulphur 0-31 

99-97 


13*39 


Small-Arms 
Powder. 
7716 

8-63 
11-78 

0-42 

1-79 

0-28 


1^ 


100-05 


Gaseous    .     •' 


SoUd 


2.  Products  of  Combustion  hy  Weight. 

Ordnance 
Powder. 

9*77 

17*39 

2-64 

Oil 

0-27 

0-40 

2-68 

36-95 

19-40 

2*85 

0-11 

257 

4*69 

017 


Nitrogen  • 
Carbonio  uihydride  . 
Carbonic  oxide . 
Hydrogen . 

Sulphuretted  hydrogen 
Marsh  gas . 

Ammonic  sesquicarbon 
Potassic  sulphate 
Potassic  carlwnate    . 
Potassic  hyposulphite 
Potassic  sulphide 
Charcoal  . 
Sulphur    . 
Loss  .... 


-  30*58 


69-25 


100  00 


3.  Products  of  Comlustion  hy  Volume  in  100  of  Gas. 


Nitrogen  . 
Carbonic  anhydride .. 
Carbonic  oxide . 
Hydrogen . 

Sulphuretted  hydrogen 
Marsh  gas 


Ordnance 
Powder. 

37-58 

4274 

1019 

5-93 

0-86 

2*70 


100  00 


^  3 


8maU-Arms 

powder. 

1006 

21-79 

1-47 

0-14 

0-23 

0*49 

2*66 
3617 
2078 

1-77 

0-00 

2*60 

1-16 

0-68 

100  00 


Small- Arms 
Powder. 

35-33  ^ 

48  90 

518 

6-90 

0-67 

302 


10 


The  effect  produced  on  the  surrounding  at- 
mosphere by  the  explosion  of  gunpowder,  as 
measured  by  the  combustion  of  candles,  is 
well  shown  by  Dr.  Angus  Smith's  experiment 
in  his  now  celebrated  lead-chamber. 

TABLE  II. — Showing  the  Results  obtained  by 
burning  Gunpowder  in  a  close  Lead-Cham- 
ber, 6  Feet  long,  nearly  4  Feet  unequally 
broad,  and  8  Feet  high,  the  Cubic  Con- 
tents about  170  Feet.  Experiment  made 
by.  Dr.  A.  Smith,  February  17,  1864. 

12  hours  56  min.     22  in.     1      candle  41°F. 
After  14  minutes    20..         '826    ..      51*5° 


n 


)> 


After  45  grains  of  gunpowder  ha 
burnt  in  the  chamber  there  was  no  imi 
diminution  of  light,  but  in  a  few  mini 
candle  changed  suddenly  as  the  smo 
down  upon  it. 

After  24  min.     18  in.      669  candle     t 
Fifteen  grains  then  burnt  60  in  alL 

After  27  min.     18  in.     '669  candle     5 
After  29   „         16  „      '529     „         ft 

Very  unpleasant  breathing,  as  if  ever 
crystal  was  felt  sharply ;  caused  coughi 
discomfort. 
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After  39  min.     14*5  in.     '434  candle    53°  F. 

Diitinct  tatte  of  lalt,  a«  it  came  from  the 
throti  after  collecting  there,  and  causing  much 
pUegm.  Depressing.  Breathing  worse  than 
sfter  three  and  a  half  hours  in  the  chamber 
vithoat  saltpetre. 

After  47  minutes  fired  another  15  grains. 

After  51  min.     13  in.     '349  candle     53*5'' F. 

Decided  weakening  of  the  flame,  as  seen  by 
its  ioUiitinct  edges.  It  becomes  shorter ;  the 
fi^ine  at  the  bottom  becomes  whitish ;  it  is 
Qsuall  J  blue.    Thirt  j  grains  fired. 

.l/terMmin.    115  in.     "273  candle   54*5°?. 

Weight  of  outside  candle  on  entering, 
^-04  grammes;  at  end  of  experiment,  12  11 
l^niiximes. 

Weight  of  intide  candle  on  entering, 
21 'ST  grammes;  at  end  of  experiment,  12*11 
gr&zxmei. 

Outside  candle  burnt  14i)3  grammes. 
Xxuide  candle  burnt  13*37  grammes. 


Nuisances. 


tU 


—In  the  eighteenth  century 
rve  was  a  revival  of  gymnastic  institutions, 
much  encouraged  by  the  ancients.  Sals- 
amjtk  fouDded  an  institution  in  Saxony,  and 
"^  «ral  itates  of  Europe  followed  the  example. 
^    Stockholm  a  central  institute  was  formed 


under  the  direction  of  Professor  Ling.  In 
England  and  Switzerland  similar  institutions 
were  erected,  and  multiplied  under  the  impul- 
sion of  M.  Clias,  &e.  In  France,  Kollin  and 
Bartholemy  supported  the  erecting  of  gym- 
nastic institutions  ;  and,  in  short,  from  that 
time  to  the  present  their  utility  has  been  re- 
cognised more  or  less  by  all  Euroi>e.  Ltirge 
gymnastic  societies  at  the  present  time  exist ; 
it  is  studied  as  an  art,  and  possesses  an  exten- 
sive literatui-e. 

Gymnastic  exercises  are  of  the  greatest  im' 

portance  in  training  recruits.     Gymnasia  are 

j  now  erected  at  all  the  large  military  stations, 

.  and  a  code  of  instructions  used,  which  has 

'  been  drawn  up  by  MacLaren  of  Oxford.     This 

is  xmblished  by  authority  and  strictly  followed. 

The  system  consists  of  progressive  exercises, 

foot  walking  and  running,  then  leaping,  bar 

and  vaulting,  horse  exercise,  &o.,  up  to  csca- 

lading. 

Tlie  guiding  principle  of  the  above  code  is 
evidently  gradually  to  train  the  heart  and 
the  voluntary  muscles  to  great  efforts,  and 
there  is  no  doubt  that  such  a  system  does 
no  harm  whatever,  but  develops  the  bodily 
powers  to  a  remarkable  degree.  Injudicious 
gymnastics  (as,  for  example,  the  allowing 
youths  or  young  recruits  to  commence  labo- 
rious and  difficult  exercises  at  the  outset) 
throw  a  great  strain  on  the  heart  and  lungs, 
and  may  produce  permanent  injur}-. 


H. 


HaMtatUw— Tlie  house  has  been  called 
^  \ie  lanitary  unit ;  its  sanitation  is  therefore 
^^f  the  first  importance.    The  crowded  dwell- 
^  ngs  of  the  poor  in  all  times  have  been    a 
^^urce  of  disease,  and  their  state  in  every 
^^)imtry  has  been  more  or  less  unsatisfactory. 
Ih  England^  as  late  as  the  time  of  Henry 
^IL  the  better  class  of  houses  was  extremely 
filthy,  as  evidenced  by  the  celebrated  letter 
of  Erasmus  to  Canlinal  Wolsey*s  physician, 
in  which  he  comments  upon  the  continual 
plagues,  and  notably  the  sweating  sickness, 
so  constantly  affecting  England,  and  considers 
it  causo<l    by    the    insanitary,   unventilated 
itate  of  the  houses,   the  floors  of  which  at 
that  time  were  made  of  loam  strewed  with 
m»hes,  constantly  renewed  without  the  removal 
of  the  i)revious  hiyer,  and  remaining  for  a 
number  of  years,  necea^arily  concealing  fish- 
bones, broken  victuals,  and  other  filth,  '*  and 


»f 


impregnated  with  the  urine  of  dogs  and  men. 
The  habits  of  our  ancestors  were  indeed  dis- 
gusting in  this  matter.— (iS<»  Critical  and 
Miscellaneous  Essays,  by  Thomas  Carlylo, 
people*s  edition,  vol.  vi.  p.  229.) 

The  poorer  dwellings  in  Continental  towns 
wore,  however,  quite  e(iual  in  this  respect  to 
those  in  England ;  and  even  at  the  present 
time,  parts  of  I^tulhouse,  Domach,  Amiens, 
Lyons,  Rouen,  Lille,  Paris,  &c.,  nro  a  disgrace 
to  any  civilised  community.  The  cellars  of 
Lille  {cares  de  Lille)  have  especially  achieved 
an  unenviable  notoriety. 

**  The  principal  quarter  of  the  Lille  poor  is 
that  of  St.  Sauveur,  where  all  the  combina- 
tions which  produce  disease  are  concentrated. 
It  is  composed  of  a  series  of  islets  seiMirated 
by  narrow  gloomy  alleys  abutting  on  little 
yards,  known  under  the  name  of  counUes, 
which  serve  at  once  as  sewers  and  as  a  depot 
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for  refuse,  in  which  there  is  a  constant 
homiditj  all  the  year  through.  The  windows 
of  the  houses  and  doors  of  the  cellars  open 
on  the  iufected  passages,  and  the  houses 
are  built  around  these  plague  -  centres.  As 
soon  as  you  penetrate  into  the  courettes^  a 
strange  |X)pulation  of  sickly,  larae,  deformed, 
and  pallid  children  besiege  you,  demanding 
alms.  But  the  latter,  at  least,  breathe  open 
air.  It  is  only  in  the  depths  of  the  cellars  that 
the  misery  of  those  who  on  account  of  their 
age  or  the  rigour  of  the  season  cannot  go  out, 
can  be  judged.  The  father  of  the  family  is 
seldom  home  in  these  sad  dwellings ;  he  hastens 
from  them  at  break  of  day,  and  only  returns 
late  at  night.  The  tender  vigilance  alone  of 
the  mother  braves  the  horror  of  such  a  life 
for  the  sake  of  supporting  her  children." — 
(Blanqui.) 

In  1828  no  less  than  3G87  people  lived  in 
these  cellars. 

But  leaving  our  Continental  neighbours, 
we  will  endeavour  to  sketch  briefly  the  present 
state  of  our  own  habitations — (a)  In  the  town ; 
(6)  in  the  country. 

(a.)  In  the  Toictl 

The  houses  in  towns  of  the  richer  and 
middle  classes  are,  if  not  all  that  can  be  de- 
sired, yet,  speaking  generally,  buUt  well, 
lighted  sufficiently,  and  fairly  healthy.  But 
when  we  go  lower  down  in  the  scale,  we  find 
houses,  e8i>ecially  in  the  metropolis,  which 
may  bo  divided  into  three  classes  : — 

1.  Ancient  houses  built  more  than  a  century 
ago,  crowded  from  garret  to  ground-floor,  and 
even  to  cellar  when  the  latter  fact  can  be 
concealed  from  the  authorities. 

2.  Good  houses  in  what  was  once  a  fashion- 
able quarter,  but  has  gone  down,  also  crammed 
with  lodgers. 

3.  Mushroom  new  houses  of  an  inferior 
class,  run  up  by  a  speculator  or  a  contractor. 

There  is,  again,  a  fourth  class  of  houses,  of 
excellent  construction — e.g.f  the  Shaftesbury 
estate,  &c.— inhabited  strictly  by  the  working 
class,  and  having  every  sanitary  requirement 
fulfilled. 

Another  class  might  be  made  of  the  small 
cottage  property,  but  the  state  of  these  cot- 
tages is  obvious,  and  they  are  therefore  really 
better  looked  after  by  the  sanitary  authorities 
than  the  first  three  classes  mentioned  above — 
most  of  which  show  a  fair  respectable  front- 
age, so  that  it  is  only  upon  entering  them  that 
the  real  facts  of  the  case  are  seen. 

Each  room  of  the  first  two  classes  is  a  sep- 
arate tenement,  and  the  house  as  full  as  a 
factory,  with  deficient  privy  accommodation, 
water-supply,  places  to  put  refuse,  &c 

It  has  been  noticed,  especially  in  the  large 


Scotch    cities   where   similar    oyercrowdiA^ 
exists,  that  the  common  staircase  acts  as  i^jvi 
upcast  ihaft,  carrying  the  emanations  of  tlza  e 
lower  inmates  to  the  denizens  of  the  garret;.^, 
so  that  the  higher  stories  show  a  far  great  ^k^r 
death-rate  than  the  lower  ones.  - 

The  third  class  of  houses,  in  spite  of  tl 
Building  Act   of   1858,  as   Dr.  Liddle,  tl 
medical  officer  of  health  for  Whitechapel,  h 
pointed  out,  is  frequently  built  upon  founds 
tions  of  dry  rubbish,  without  either  dam^ 

courses,  drainage,  water-closets,  or  ventil 

tion. 

Another  source  of  evil  arises  from  the  prih. 
tice  of  placing  houses   too  close    togeth^ 
When  buildings  intended  as   dwellings   a.j 
crammed  within  a  small  area,  each  jostlica  g 
and  encroaching  upon  its  neighbour,  and  taSc- 
ing  up  space,  air,  and  light,  it  is  a  case  •«:>£ 
gregarious  overcrowding,*  and  generally  co- 
exists, as  at  Liverpool,  with  overcrowding  s.zi 
the  house-unit  itself,  and  deficient  8anitaK7 
arrangements. 

The  obvious  method  to  cure  the  latter  ev^i 
is  to  open  up,  in  a  gradual  manner,  wide  and 
straight  streets  into  the  poorer  quarters,  as 
recommended  by  Parkes  and  Sanderson  iu 
their  report  on  LiverpooL 

In  large  towns,  like  the  metropolis,  Liver- 
pool, Manchester,  &c.,  there  are  great  diffi- 
culties in  ascertaining  the  exact  number  of 
people  who  sleep  in  a  house.  A  house-to- 
house  inspection  {see  House- to-House  Inspec- 
tion) every  year  or  two  in  the  worst  localities 
is  likely  to  afiford  valuable  information,  for  it 
is  evident  that  a  house  built  for  one  family, 
and  accommodating  ten,  can  never  possess  the 
proper  sanitary  arrangements. 

There  are  also  some  houses,  and  even  whole 
streets,  as  Mr.  Cross  justly  remarked  in  his 
si)eech  (February  8,  1875),  so  engrained  with 
disease  that  no  expenditure  of  money  will 
make  them  healthy.  Family  after  family  go 
into  them,  and  are  successively  struck  down 
with  fever.  In  such  cases  the  only  remedy  is 
to  pull  them  down,  a  power  now  given  to  the 
sanitary  authorities  of  the  metroi)oliB  uid 
those  of  the  larger  towns  by  the  Artisans* 
Dwellings  Act,  1875,  the  details  of  which  are 
to  be  found  at  the  end  of  this  article. 
(6.)  Houses  in  the  Bural  Districts. 

Here  we  have — 

1.  The  isolated  country  gentleman*8  house, 
often  with  a  stagnant  sheet  of  water  before  it, 

*  "Then  it  is  not  simply  that  houtcM  are  orer- 
cmwded,  but  districts  are  overcrowded,  and  the  air 
is  vitiated.  I  know  of  one  place  in  St.  Giles  where 
there  are  seventy  streets  close  together  without  one 
single  thoroughfare  through  which  the  residents  can 
get  a  breath  of  pure  air."— (Speech  of  Mr.  Cross,  in 
moving  for  leave  to  introduce  "  The  Working  Class 
DweUing  Act,"  February  8, 1875.) 
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called  a  Uke,  imperfect  and  rat-riddled  drains, 
and  pollated  water-supplj.  All  surgeons  in 
coontrj  practice  know  that  the  country  seats 
are  th«  frequent  haunts  of  tjrphoid  fever  and 
other  licknesses.  The  spread  of  sanitary 
tdenoe  has,  howeyer,  in  this  direction  borne 
fruit,  snd  these  defects  are  being  appreciated 
and  remedied. 
2.  The  labourer's  cottage, 
a  The  Tillage. 

The  Agricultural  labourer's  cottage  is,  in 
KHne  few  instances,  well  buUt,  but  in  most  it 
ii  hsrdly  fit  for  human  habitation.    The  Agri- 
ealtnnJ  Commissioners  in  their  i-eport  say, 
**  It  ii  lamentably  evident  that  though  much 
has  been  done  towards  remedying  the  omission 
of  paii  generations  in  this  respect,  a  large 
ixniion  of  the  agricultural  labourers  through- 
ent  the  country  are  still  housed  in  dwellings 
in  which  they  cannot  fail  to  be  subjected  to 
great  and  serious  discomforts,  and  in  which 
the  decencies  of  life  are  almost  impossible." 
Dr.  Bond  also,  who  has  paid  considerable  at- 
intion  to  this  subject,  says,  **  I  do  not  think 
that  I  exaggerate  when  I  express  my  belief 
that  in  the  southern  and  western  parts  of  the 
eoontry,  with  which  I  am  best  acquainted,  at 
leut  20  per  cent,  of  the  labourers*  cottages  are, 
either  from  defective  construction  or  dilapi- 
dation, not  really  habitable.**    The  present 
writer  can  bear  this  out.      The  cottages  in 
Devon  are  for  the  most  part  built  of  cob,  a 
kind  of  clay  mixed  with  straw,  which  rests  on 
a  foundation  of  stone  or  brick,  and  they  are 
thatched  with  straw.     So  long  as  the  thntcli 
if  kept  repaired,  the  cob  stands  the  weather, 
and  ii  very  comfortable  and  warm ;  but  if 
through  defect  of  thatch  it  gets  wet,  it  rapidly 
goes  to  ruin.    The  floors  are  seldom  boarded, 
being  mostly  the    earth  itself   paved  with 
pebbles.    Two-thirds  have  no  back  premises, 
and  few  any  privy  accommodation.     They 
throw  their  slops  and  dirty  water  outside  their 
doora,  and  for  the  requirements  of  nature  go 
behind  the  nearest  hedge.    Overcrowding  in 
some  places  prevails  to  a  great  extent,  and 
these  evils  are  being  remedied  but  slowly. 

With  regard  to  Scotland  the  facts  are  very 

similar.    *'  One-third  of  the  population  live  in 

tenements  comprising  one  room  only  ;  another 

third  live  in  houses  containing  two  rooms; 

one-eighth  only  possess  dwellings  with  three 

rooms.  ...  If  a  minimum  of  one-third  of  the 

agricultural  houses  of  Great  Britain  require  to 

be  rebuilt,  you  have  something  like  a  measure 

of  our  great  necessity  on  the  rural  side.    It  is 

a  matter  of  building  700,000  cottages  at  a  cost 

of  £70,000,000  sterling.**-  (Lord  Napieb.) 

The  villages  in  the  rural  districts  present 
ewvry  variety  of  cleanliness  and  filth.  Some 
haw«  drains  to  carry  off  the  refuse-water, 


others  have  nothing  of  the  kind,  and  all  the 
filth  stagnates  in  open  gutters.  The  houses 
are,  however,  often  of  a  better  class  than  iso- 
lated cottages,  but  there  is  the  same  utter 
want  of  sanitary  arrangements.  In  many  vil- 
lages the  houses  have  no  water-supply  nearer 
than  two  or  three  hundred  yards.  Damx> 
foundations,  cesspools  leaking  into  the  drink- 
ing-water, no  ventilation,  imperfect  windows, 
&C.,  are  everywhere  common. 

It  is  the  urgent  and  pressing  duty  of  every 
one  to  aid  in  attempting  to  alter  this  state 
of  things.  Much  in  the  metropolis  has  been 
done  by  means  of  two  distinct  classes  of  socie- 
ties, the  one  founded  upon  a  charitable,  the 
other  upou  a  commercial  basis. 

*'The  most  important  of  the  charitable 
agencies  is  the  Feabody  Trust.  The  amount 
of  the  trust  fund  was  in  November  last 
£600,000,  and  of  this  £220,000  had  been  spent 
in  the  purchase  of  sites  and  the  erection  of 
buildings.  The  large  balance  of  unexpended 
capital  will  be  used  as  soon  as  sites  can  be  ob- 
tained, but  so  many  obstacles  exist  to  the  sale 
of  land  in  London  that  great  difficulties  are 
experienced  in  obtaining  convenient  areas.** 

This  paragraph  needs  no  comment,  and  it 
shows,  with  a  force  to  which  no  words  could 
add,  the  necessity  of  giving  increased  powers  to 
building  societies  for  the  acquisition  of  land. 

Of  the  societies  founded  on  a  commercial 
basis,  the  best  known  is  that  with  which  the 
name  of  Sir  Sydney  Waterlow  is  associated, 
the  '*  Improved  Industrial  Dwellings  Com- 
pany (Limited).**  This  society  has  spent 
£250,000  in  the  erection  of  buildings,  and 
5  per  cent,  on  the  outlay  has  been  uniformly 
realised  and  paid  to  the  shareholders.  This 
society  accommodates  1268  families,  compris- 
ing 6340  persons.  The  tenements  are  of  three 
kinds— (a)  those  having  three  rooms  each, 
and  for  which  sums  varying  from  3s.  9d.  to 
6s.  are  paid  weekly;  {b)  tenements  of  four 
rooms  each,  for  which  4s.  9d.  to  8s.  are  paid 
weekly  ;  and  (c)  tenements  of  five  rooms,  for 
which  a  maximum  sum  of  lis.  is  chax^ged. 
There  is  a  scullery,  closet,  and  water-supply 
to  each  tenement.  The  success  of  this  un- 
dertaking shows  that  there  ought  to  be  no 
difficidty  in  providing  any  amount  of  house 
accommodation  for  the  poor,  provided  the 
obstacles  in  the  form  of  the  acquisition  of 
land,  &c.,  were  removed. — (Report  of  the 
Lancet  Sanitary  Commission,  1874.) 

These  evils  are  not  permanent;  the  pro- 
gress of  society  tends  itself  to  gradually  im- 
prove the  dwellings  of  the  working  classes. 
In  the  great  population  centres  the  great  and 
increasing  cheapness  of  transit  encourages  the 
artisan  to  live  in  the  suburbs,  at  a  distance 
from  his  work,  and  thna  relieves  the  denser 
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neighbourhood  8.  The  attention  that  all  mat- 
ten  relating  to  sanitaHon  is  now  receiving 
from  the  public,  rapplemented  by  the  useful 
powers  under  the  Artisans*  Dwelling  and  other 
Acts,  will,  there  is  little  doubt,  in  a  few  years 
eflfoct  great  improvements,  at  all  events,  in 
the  larger  towns. 

The  improvement  under  Mr.  Cross's  measure 
must  take  place  slowly,  for  the  inhabitants, 
compelled  to  vacate  unhealthy  and  over- 
crowded tenements,  must  find  accommodation 
elsewhere.  Much  good  in  Liverpool,  Edin- 
burgh, and  Glasgow  has  already  been  effected 
under  local  Acts.  Houses  were  destroyed 
and  new  streets  opened  up,  the  result  being 
not  alone  an  improvement  in  health,  but  also 
a  diminution  of  crime,  the  most  criminal 
quarters  always  coinciding  with  the  most  in- 
sanitary and  the  most  overcrowded.* 

It  will  probably  be  found  necessary  to  sup- 
plement the  present  Acts  by  others,  or  to 
extend  the  application  of  those  already  exist- 
ing to  rural  districti.  What  the  latter  espe- 
cially require  is  power  to  supervise  the  con- 
struction of  new  houses.  It  is  a  question 
whether  all  houses  intended  for  habitation 
should  not  be  registered  by  each  sanitary 
authority,  and  the  exact  number,  as  a  maxi- 
mum, the  house  should  be  allowed  to  contain 
as  permanent  residents  definitely  fixed. 

Dr.  Bond  of  Gloucester  has  insisted  with 
great  force  on  the  necessity  of  giving  all  sani- 
tary authorities  power  to  include  the  erection 
of  cottages  among  the  sanitary  works  that 
they  may  carry  out  In  this  opinion  he  is,  I 
have  reason  to  believe,  generally  supported 
by  the  medical  health  officers  throughout  the 
country. 

The  principal  Sanitary  Acts  relating  to 
habitations  are — 

1.  The  Public  Health  Act,  1875,  embodying 
the  Lodging-Houses  Acts,  except  so  far  as 
relates  to  the  metropolis. 

2.  The  Artisans'  and  Labourers'  Dwellings 
Act,  1868,  otherwise  known  as  the  M'CuUagh 
Torrens  Act. 

3.  The  Artisans*  and  Labourers'  Dwellings 
Improvement  Act,  1875. 

4.  The  Labouring  Glasses'  Lodging- Houses 
Act,  1851. 

5.  The  Labouring  Glasses'  Lodging-Houses 
Act  of  1866. 

In  the  metropolis  there  is  also  the  Gommon 
Lodging-Houses  Acts  of  1851  and  1853  still  in 
force,  and  the  Metropolitan  Building  Act  of 
1855.    The  latter  prescribes  the  conditions  of 


*  "  Many  nests  of  crime  have  been  broken  down 
in  Edinburgh,  and  the  police  report  a  falling  off  in 
the  number  of  Rcrioua  offences  from  070  to  670  in  the 
year."— (Mr.  Crou's  speech  on  introducing  the  Arti- 
sans'  Dtrellings  Bia) 


future  construction  with  reference  to  e^ 
description  of  building   agency    within 
metropolitan  limits. 

The  Public  Health  Act,  and  Artis 
Dwellings  Act  of  1875,  embody  regulat 
concerning  the  sanitary  condition  of  hoi 
generally,  with  powers  in  extreme  casei 
closing  and  demolition. 

If,  on  the  certificate  of  the  medical  ofi 
of  health,  or  of  any  two  medical  practition 
it  appear  to  any  local  authority  that  any  b( 
or  ptiri  thereof  is  in  such  a  filthy  or  unwh 
some  condition  that  the  health  of  any  pei 
is  affected  or  endangered  thereby,  or  that 
whitewashing,  cleansing,  or  purifjring  of 
house  or  part  thereof  would  tend  to  pre^ 
or  check  infectious  or  contagious  disease, 
local  authority  shall  give  notice  in  writin 
the  owner  or  occupier  of  such  house  or 
thereof  to  whitewash,  cleanse,  or  purify 
same,  as  the  case  may  require. 

If  the  person  to  whom  notice  is  so  g! 
fails  to  comply  therewith  within  the  f 
therein  specified,  he  shall  be  liable  to  a 
alty  not  exceeding  ten  shilHngt  for  every 
during  which  he  continues  to  make  deft 
and  the  local  authority  may,  if  they  thinl 
cause  such  house  or  part  thereof  to  be  wl 
washed,  cleansed,  or  purified,  and  may  rec 
in  a  summary  manner  the  expenses  incu 
by  them  in  so  doing  from  the  person  in 
fault. -(P.  H.,  s.  46.) 

If  a  nuisance  exist  in  a  house  or  buildii 
such  a  nature  that  in  the  opinion  of  a  c 
of  summary  jurisdiction  the  house  is  1 
for  human  habitation,  the  court  may  pro] 
the  use  of  it  until  it  is  rendered  fit  for 
purpose  ;  and  on  being  satisfied  that  thii 
been  done,  they  may  determine  their  ordc 
another  declaring  the  house,  &c.,  habiti 
—(P.  H.,  8.  97.) 

The  health  officer  is  to  report  to  an  « 
sanitary  authority  any  premises  dangeron 
health,  so  as  to  be  unfit  for  human  habita 
This  report  is  to  be  referred  to  a  surveyi 
engineer,  who  must  give  a  report  in  wr 
on  the  cause  and  remedy  of  the  evil 
whether  the  premises  ought  to  be  demolis 
A  copy  of  both  reports  are  to  be  given  tc 
owner,  with  notice  of  the  time  and  place 
pointed  by  tbe  sanitary  authority  for  the 
sideration  of  them,  and  the  owner  may  at 
and  state  his  objections.  The  urban  bani 
authority  may  make  an  order  in  writing,  ai 
requisite,  have  a  plan,  specification,  and 
mate  prepared.  The  owner  is  to  be  infoi 
that  the  plan,  &c.,  have  been  prepared.  He 
see  it  and  take  a  copy  ;  and  if  he  objects  1 
he  may  within  three  weeks  state  his  obje< 
in  writing,  and  support  such  objection 
personal  interview.  The  urban  sanitary  an 


HAB 


(267) 


HAB 


li'ty  iluill  thereapon  make  fach  order  as  it 
TaM,y  think  fit.  An  appeal  to  Quarter  Seasiona 
is  proTided. 

If  the  owners  make  default,  the  sanitary 
authority  must  order  the  premises  to  be  shut 
up  or  demolished,  or  may  itself  do  the  neces- 
sary works.  The  expenses,  on  application  to 
Quarter  Sessions,  may  be  charged  on  the  pre- 
mises, with  interest  at  the  rate  of  4  per  cent. 
per  annum.  The  urban  sanitary  authority  is 
to  be  deemed  a  mortgagee. — (13  k  14  Vict.  c. 
145,  Part  II.) 

THien  premises  are  ordered  to  be  demolished, 
if  the  owner  does  not  comply  within  three 
months,  the  sanitary  authority  must  demolish 
it,  selling  the  materials  ;  and  after  paying  ex- 
penses, if  there  should  be  a  balance,  paying 
tbe  same  to  the  owner. — (lb.  20.) 

If  the  urban  sanitary  authority  order  the 
Mwnprovemenl  of  any  premises,  and  the  owner, 
ixutead  of  improring,  demolishes  them,  it  is 
beld  to  be  a  compliance  with  the  order. — 
ilb.  2a) 

If  four  or  more  householders  in  or  near  any 

ivtreet  represent  to    the   medical    officer  of 

ftiealth  that  any  premises  in  their  locality  are 

m  n  a  state  dangerous  to  health,  he  must  at  once 

mnspect  the  premises  and  report  on  them ;  and 

ml  the  sanitary  authority  neglects  for  three 

snonths  to  take  proceedings,  the  householders 

-anay  apply  to  the  Local  Ooyemment  Board. 

Most  of  the  matters  connected  with  houses 
aire  under  the  operation  of  bylaws,  which  in 
^his  matter  give  very  extensive  powers  to  ur- 
bcM  sanitary  authorities.  The  power  of  mak- 
ing bylaws  in  regard  to  the  walls  of  buildings 
is  now  extended  to  the  roofs,  foundations,  and 
spouts  on  the  outside  thereof,  and  for  purposes 
of  health,  as  well  as  for  the  puiposes  of  sta- 
liUity  and  protection  against  fire. — (P.  H., 
S.157.) 

The  Artisans*  and  Labourers*  Dwellings  Im- 
provement  Act,  1875,  applies  to  the  city  of  Lon- 
don, the  metropolis,  to  urban  sanitary  districts 
in  England  and  Ireland  of  25,000  population 
and  above,  and  is  carried  out  by  the  respective 
local  authorities. 

Upon  an  official  representation  *'  to  the 
local  authority  that  any  houses,  courts,  or 
slleys  within  a  certain  area  under  the  juris- 
diction of  the  local  authority  are  unfit  for 
human  habitation,  or  that  diseases  indicating 
s  generally  low  condition  of  health  amongst 
the  population  have  been  from  time  to  time 
prevalent  in  a  certain  area  within  the  jurisdic- 
tion of  the  local  authority,  and  that  such  pre- 
valence may  reasonably  be  attributed  to  the 
closeness,  narrowness,  and  bad  arrangement  or 
the  bad  condition  of  the  streets  and  houses  or 
groups  of  houses  within  such  area,  or  to  the 
want  of  light,  air,  ventilation,  or  proper  con- 


veniences, or  to  any  other  sanitary  defects,  or 
to  one  or  more  of  such  causes,  and  that  the 
evils  connected  with  such  houses,  courts,  or 
alleys  and  the  sanitary  defects  in  such  area, 
cannot  be  effectually  remedied  otherwise  than 
by  an  improvement  scheme  for  the  re-arrange- 
ment and  re-Construction  of  the  streets  and 
houses  within  such  area,  or  of  some  of  such 
streets  or  houses,  the  local  authority  shall 
take  such  representation  into  their  considera- 
tion, and  if  satisfied  of  the  truth  thereof,  and 
of  the  sufficiency  of  their  resources,  shall  pass 
a  resolution  to  the  effect  that  such  area  is  an 
unhealthy  area,  and  that  an  improvement 
scheme  ought  to  be  made  in  respect  of  such 
area,  and  after  passing  such  resolution  they 
SHALL  forthwith  proceed  to  make  a  scheme  for 
the  improvement  of  such  area.'* 

Provision  is  also  made  to  prohibit  interested 
persons  voting  on  the  scheme  under  a  penalty 
of  £20. 

The  officitU  repretentatian  is  defined  to  mean 
a  representation  by  the  medical  officer  of 
health. 

The  medical  officer  of  health  is  either  the 
ordinary  medical  officer  of  health,  or,  in  case 
of  illness,  &c,  his  substitute. 

In  the  metropolis  there  is  also  power  to 
appoint  one  or  more  duly-qualified  medical 
men  for  the  special  purpose  of  carrying  out 
the  Act,  and  there  the  term  *'  medical  offioer 
of  health  **  will  include  these  auxiliary  officers. 

The  action  of  the  medical  officer  of  health 
is  either  spontaneous,  or  from  representations 
made  to  him  by  two  justices  of  the  peace 
acting  within  his  district,  or  by  twelve  or 
more  ratepayers. 

In  certain  cases,  such  as  failure  of  the  health 
officer  to  inspect  an  area  after  he  has  received 
the  complaint  from  twelve  or  more  ratepayers, 
or  has  made  a  favourable  report,  the  rate- 
payers may  appeal  to  the  confirming  authority, 
who  may  make  a  local  inquiry,  and  decide 
whether  the  area  is  or  is  not  an  unhealthy 
area.  If  they  agree  with  the  health  officer, 
they  may  order  the  costs  of  the  inquiry  to  be 
borne  by  the  appellants ;  if  otherwise,  by  the 
health  officer's  local  authority. 

The  improvement  scheme  is  to  be  accom- 
panied with  maps,  particulars,  and  estimates. 

Lands  may  be  taken  compulsorily  under  the 
existing  powers,  and  moneys  borrowed  on  the 
rates,  &c. 

The  scheme  must  provide  for  the  accommo- 
dation of  at  least  as  many  persons  as  have 
been  displaced  in  the  area  with  respect  to 
which  the  scheme  is  proposed. 

Upon  the  completion  of  the  scheme,  the 
local  authority  has  to  serve  proper  notices  on 
the  owners  and  occupiers  of  the  houses  and 
the  owners  and  occupiers  of  the  lands,  and 
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ample  provision  is  made  for  full  publicity  both 
previous  to  the  confirmation  of  the  scheme 
and  previous  to  its  execution. 

Ultimately  a  petition  is  to  be  transmitted, 
in  the  case  of  the  metropolis  to  a  Secretary  of 
State,  and  in  the  case  of  other  urban  autho- 
rity to  the  Local  Government  Board,  praying 
for  an  order  to  confirm  the  scheme. 

The  confirming  authority  may  then,  if  satis- 
fied that  the  scheme  is  necessary,  and  that  all 
the  forms,  &c.,  have  been  observed,  make  a 
provisional  order  ;  which  provisional  order 
will  go  before  Parliament  in  the  usual  way, 
and  may,  ui>on  petition  of  parties  opposing, 
be  referred  to  a  committee  of  either  House, 
and  the  committee  shall  take  into  considera- 
tion whether  the  opp(wition  was  justifiable  or 
not,  and  award  costs  accordingly. 

In  cases  in  which  the  local  authority  will 
not  act,  the  confirming  authority  may  hold  a 
local  inquiry. 

When  the  confirming  Act  has  been  passed, 
it  shall  be  the  duty  of  the  authority  to  carry 
out  the  scheme.  They  may  sell  any  part  of 
the  area  to  any  person  or  persons,  &c.,  on  the 
condition  that  the  purchasers  will  carry  the 
scheme  into  execution ;  but  the  local  autho- 
rity are  not  at  liberty  themselves  to  undertake 
the  building  of  houses,  &c,  unless  with  the 
express  sanction  of  the  confirming  autho- 
rity; and  even  in  that  case,  unless  the  con- 
firming authority  otherwise  determine,  they 
must  sell  and  dispose  of  all  such  dwellings 
within  ten  years  from  the  time  of  comple- 
tion thereof. 

In  any  grant  or  lease  of  any  part  of  the  area 
for  the  erection  of  dwellings  for  the  working 
classes,  the  local  authority  shall  impose  suit- 
able conditions  and  restrictions  as  to  the 
elevation,  size,  and  design  of  the  houses,  and 
the  extent  of  the  accommodation  to  be  afforded 
thereby ;  and  shall  make  due  provision  for  the 
maintenance  of  proper  sanitary  arrangements. 
After  failure  of  the  local  authority  to  com- 
plete a  scheme  within  five  years  by  reason  of 
no  buyer,  &c.,  the  confirming  authority  may 
order  the  land  to  be  sold  by  auction,  witli  the 
condition  that  the  buyer  is  to  erect  dwellings 
for  the  working  classes. 

There  are  various  other  details,  for  which 
the  reader  must  consult  the  Act  itself. 

The  Labouring  Classes*  Dwellings  Acts  of 
1851  and  1866  enable  local  authorities  to  con- 
struct dwellings  and  to  borrow  money  from 
the  Loan  Commissioners.    See  Loans. 

For  regulations  with  regard  to  the  erection 
of  houses  in  urban  districts  without  proper 
drainage  (P.  H.,  s.  25),  see  Sewers  ;  and  with 
regard  to  the  erection  of  houses  over  sewers 
(P.  H.,  8.  35),  see  Buildings,  Sewers.  With 
regard  to  the  supply  of  water  to  houses  and 


sanitary     conveniences,   su    Privies     and 
Water. 

Habitaiioiis,    Construotion  of— The 

construction  of  houses  deals  with — 

(a.)  The  site. 

(6.)  The  material 

(e.)  The  design. 

{d.)  The  sanitary  arrangements,  such  as 
ventilating,  lighting,  heating,  draining,  &c. 

One  of  the  first  things  is  the  site.  This 
should  preferably  be  on  a  slight  elevation. 
If  the  house  be  in  a  valley  enclosed  with  high 
ground,  the  winter  frosts  are  apt  to  be  severe  ; 
the  cold,  and  therefore  heavy  night  air,  flows 
down  the  sides  of  the  hills  and  settles  in  the 
valley.  No  ground  ought  to  rise  abruptly  at 
the  back  of  a  house,  as  in  the  country  is  so 
frequently  seen  ;  it  not  alone  takes  away  air 
and  light,  but  the  ground  behind  really  drains 
into  the  house,  which  is  liable  to  be  damp. 
The  soil  cannot  always  be  selected,  but  when 
it  can,  a  dry  porous  soil,  other  things  being 
equal,  is  better  than  an  impervious  and  some- 
what stiff  soiL  In  a  malarious  country,  the 
house  should  be  raised  off  the  ground  by 
pillars  or  piles.  No  one  should  build  over 
ground  where  there  has  been  cholera  or 
typhoid  fever,  they  are  diseases  wluch  infect 
the  earth  itself ;  but  if  such  ground  must  be 
built  over,  it  should  be  well  excavated,  a 
layer  of  charcoal  put  down,  and  over  this 
concrete  or  asphalte. 

We  must  remember  that  the  earth  breathes  : 
when  the  ground -water  falls,  she  inspires ; 
when  it  rises,  expiration  is  performed,  an 
expiration  carrying  with  it  whatever  is  dele- 
terious. An  impervious  covering  prevents 
this  interchange  of  ground-air,  which  other- 
wise is  drawn  into  the  house  by  the  kitchen 
and  other  fires. 

Houses  have  been  before  now  built  on 
rubbish — that  is,  on  waste  ground  which  had 
been  filled  with  the  d6bris  of  towns.  Common 
sense  and  practical  experience  alike  condemn 
such  a  practice. 

The  vegetable  soil  and  its  contained  roots 
and  seeds  should  always  be  removed  from  the 
site  of  a  house,  and  the  ground  drained.  This 
is  the  more  necessary  in  the  case  of  clays. 

No  house  should  have  its  floor  resting  on 
the  ground,  but  should  be  provided  with  a 
double  floor,  with  free  ventilation  between 
the  ground  and  flooring,  both  to  prevent  dry- 
rot  and  for  the  purposes  of  health. 

Aspect,— -The  aspect  of  a  house  cannot  al- 
ways be  chosen;  when  it  can,  however,  a 
glance  at  the  aspect  compass  of  Professor  Kerr 
(to  whom  the  writer  is  indebted  for  permission 
to  insert  the  accompanying  diagram,  fig.  35) 
will  be  of  lenrice. 
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Uj  the  ud  or  tbis  table  and  >  stud;  of  the 
comiHU,  the  principal  pointa  with  regard  in 
upeot  will  ba  aeen.  The  lonth-eut,  generally 
■{waking,  ii  the  beat  sipect  for  the  front  of 
the  hoiue  ;  or,  at  all  eienti.  for  that  put  of 
tha  houie  in  which  the  mott  nied  or  b«it 
Tomni  are. 

For  the  Urder,  tbs  ataircaiei,  and  dairy,  a 
niirtbeni  M|>ect  i*  to  be  preferred. 

A  aonth-weat  iipect  tor  aittiag-roonia  ia  tbe 
worat  one  poaaiblo. 

■  Ur  ai  dawn,  If  later,      t  Or  at  uuiict,  If  earlier. 


The  material  of  houxi  ia  larioua.  One 
thing  ia  certain,  that  it  mnit  bo  dry  and 
poroua— all  llie  beat  building-atone  and  bricka 
are  as.  This  ma;  be  eaiily  proved  b;  Petten- 
kofer'a  experiment. 

"I  have,"  s&j»  the  Profoaaor  in  hia  well- 
known  lecture,  "here  a  cylbidrjoal  pieee  o( 
mortar— half  lime,  half  aand— G  incliei  bj  Ij. 
The  cylinder  baa  been  cnrored  all  orerwith 
meltwl  wai,  which  ia  impermeable  to  air, 
wjtli  the  exception  of  ita  two  drenlar  eada. 
Ydu  aee  thi.  filaaa  funnel  *ith  a  tube  (fig.  36). 


nd,  when 


Ilea  free,  and  make  an  air-tight  connection  by 
wu,  with  tlie  waicn  coat  of  the  cylinder. 
If  I  blow  through  the  tube,  the  air  muit 
apiwar  ou  the  free  mortar  end,  provided  the 
murtar  ia  iwmieable  to  air.  It  Laa  na  yet  no 
effect  on  the  flame  of  tbii  candle,  bccauae  ita 
velocity  ia  not  great  enough.  But  if  I  Si  a 
funnel  on  the  other  end  of  the  cylinder,  the 
air,  which  baa  paaaed  thruugh  the  mortar,  c*u 
only  eaeape  tbrougli  ita  narrow  end,  and  there 
you  ace  tlie  flume  aeniibly  deviating  (fig.  37k 
You  may  even  aueceed  in  eitinguiahing  it 
altogether.    The  velocity  of  the  aii  in  f^n^ 
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through  the  tube  must  increase  in  proportion 
Hs  the  trausvene  section  of  the  tube  is  smaller 
than  the  mortar  surface,  out  of  which  the  air 
esca^K^s,  exactly  as  with  the  water  of  the  pond 
and  its  in  and  out  flow.  Now,  when  I  dip  the 
end  of  one  tube  into  water,  you  see  and  hear 
the  air,  which  has  passed  through  the  mortar, 
escape  from  the  water.  If  you  make  a  similar 
arrangement  with  a  piece  of  wood,  or  a  brick. 


you  will  see  the  same  result  Most  kinu^_«, 
also,  of  sandstone  are  so  porous  that  wa^:..^) 
and  air  easily  pass  through  them.  Solid  .^i 
quarried  limestones  are  scarcely  permeable  %q 
air ;  but  as  they  are  mostly  of  irregular  shap^i^i 
they  require  more  mortar,  and  that  is  i 
reason  why  such  walls  are,  after  all,  not 
much  more  air-tight  than  walls  made  of 
regular  bricks  and  thin  layers  of  mortar. 


e 


Fig.  S6. 


"Observations  have  been  taken  of  the  ave- 
rage quantity  of  mortar  used  with  different 
building-stones.  We  may  suppose  that,  taking 
the  wall  as  a  whole,  it  is  one-third  with  quar- 
ried lime,  one-fourth  with  tufaceous  lime,  one- 
fifth  to  one-sixth  with  bricks,  one-sixth  to  one- 
eighth  with  cubes  of  sandstone.  In  practice, 
then,  the  quantity  of  the  mortar  rises  with 


the  decrease  of  porosity  in  the  building- 
stones,  and  assists  in  keeping  the  walls  per* 
vious  to  air  to  a  certain  degree.  It  is  self- 
evident  that  the  quantity  of  air  which  passes 
through  building  materials  of  a  certain  thick- 
ness must  increase  in  proportion  to  the 
surface;  2  square  feet  must  give  passage  to 
twice  as  much  air  as  1  square  foot. 


Fig.  37. 1 


"  The  effect  of  wetting  porous  materials  is 
quite  surprising.  In  proportion  as  the  pores 
fill  with  water  they  become  imper\'^iou8  to  air. 
The  adhesion  of  water  to  stone  and  mortar  is 
greater  than  that  of  air.  It  is  not  difficult  to 
blow  great  volumes  of  air  through  dry  mortar 
and  dry  bricks,  but  it  requires  a  great  exertion 
to  drive  a  few  drops  of  water  through  the 
same  materials.  You  know  this  cylinder  of 
mortar  [see  above) — instead  of  blowing  air 
through  it  into  water,  I  will  suck  the  air  off  it. 
You  see  now  the  water  rise  in  the  tube  and 
wet  the  surface  of  the  mortar.  Now,  I  will 
try  to  blow  again  air  through  the  mortar.  I 
cannot  with  all  my  exertions,  because  the 
pores  of  the  mortar  are  filled  with  water. 
This  simple  experiment  lays  bare  the  great 
hygienic  disadvantages  of  wet  walls.  They 
are  air-tight,  not  to  speak  of  other  injurious 
effects." 

In  some  parts  of  England  the  cottage-houses 
are  built  of  wood,  others  have  a  frame  of 
wood  only.  In  the  west,  as  mentioned  in  a 
previous  article,  a  great  many  of  the  labourers* 
cottages  are  constructed  of  *'cob,**  a  kind  of 


clay  mixed  with  straw.  The  cob  stands  on  a 
stone  or  brick  foundation,  and  is  thatched ; 
and  this  substance  makes  a  good,  healthy,  and 
substantial  wall,  provided  it  is  kept  dry. 
Thatched  and  wood  houses  are  objectionable 
on  account  of  fire. 

Mr.  Howard  of  Bedford  has  had  built  six  cot- 
tages of  concrete.  The  walls  are  a  foot  thick. 
There  can  be  no  doubt  that  concrete  will  make 
a  dry  and  serviceable  wall.  It  has  also  the 
merit  of  cheapness.  Each  of  the  cottages  has 
three  bedrooms  and  an  earth-closet  The  cost 
of  the  whole,  exclusive  of  the  earth-closets, 
was  £060.— (Sanitary  Record,  voL  L  No.  19, 
p.  323.) 

The  design  of  the  house  may  be  well  left  to 
the  taste  of  the  builder  in  the  middle-class 
and  better  houses,  but  with  regard  to  cottage 
tenements,  the  best  plan  would  certainly  be 
to  build  them  long  and  narrow,  and,  where 
ground  is  cheap,  one  story  high. 

For  the  sanitary  arrangements  of  a  house, 
see  Closets,  Drain,  VExriLATioy,  ko, ;  also 
see  HousH-TO-HousE  iNsrEcnox. 

—SeeCojsrwTASCES, 
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Baddook — ^This  fish  is  closely  allied  to  the 
vhiting,  bat  it  is  inferior  to  it  in  flavour  and 
digertibility.  It  contains  18*1  per  cent,  nitro- 
genoui  matter,  2*9  per  cent,  fat,  1-0  per  cent. 
alio«  matter,  and  78*0  per  cent,  of  water. 

I— &«  Pork. 


BftBibiiiV  Powder— Roasted  and  ground 
peaj,  &C.,  coloured  with  Venetian  red,  con- 
stitute this  article,  which  is  used  for  the  pur- 
poK  of  adulterating  chicory.    See  Chicory. 

—  See  Sanitary  Authority, 


Baalth,  Oeneral  Board  of— See  Board, 
GcffiKAL,  OF  Health. 

RoAXt,  Diaease  of —The  causes  and  dis- 
^'bation  of  heart  diseas<»  possess  the  highest 


int  rest  for  sanitarians,  as  it  is  now  evident 
that  many  of  the  causes  are  preventible. 
Speaking  roughly,  10,000  peoplo  die  annually 
in  England  from  disease  of  tho  heart.  Con- 
sidering what  the  heart  is,  and  what  it  docs, 
it  is  almost  a  matter  of  surprise  that  it  is  not 
even  more  prevalent.  *'  The  heart  is  a  small 
muscle,  weighing  only  a  few  ounces,  beating 
I)erpetaally  day  and  night,  morning  and  even- 
ing, summer  and  winter ;  and  yet  often  an  old 
man's  heart,  nearly  a  hundred  years  of  age,  is 
as  perfect  and  complete  as  when  he  was  a 
young  man  of  twenty."— (Hauohton*8  Princi- 
ples of  Least  Action  in  Nature;  Medical  Times 
and  Grazette,  i  71,  p.  653.) 

According  to  the  same  eminent  authority, 
20  lbs.  are  lifted  by  an  ounce-weight  of  the 
heart  every  minute  through  a  foot. 


Deaths  and  Death-Rate  from  Heart  Disease  in  the  Four  Quinquennial  Periods  between 

1851  and  1870,  and  also  in  the  year  1871. 

Males. 


Q  *a  i  n- 
P«9z-iods. 


DkaTOS  at  DirrSRKXT  AOBS. 
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All  Ages. 

0-20. 

20-45. 

45-65. 

65  and 
upwards. 

All 
Ages. 

32,617 

4416 

6,454 

11,873 

9,874 

0-725 

39.678 

3433 

8,723 

14,629 

12,893 

0-a36 

49,7:« 

3942 

11,128 

18,662 

16,006 

0-993 

57,687 

4296 

13,089 

21,132 

19,170 

1-085 

12,911 

9*25 

2,981 

4,773 

4,232 

1-104 

0-20. 

20-45. 

45-65. 

0177 

0-553 

1-829 

0156 

0-529 

2-137 

0169 

0-605 

2-583 

0-174 

0709 

2757 

0178 

0788 

2-968 

65  and 
upwards. 


6-065 
6-268 
7-381 
8-329 
8-603 


Females. 
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Annual  Rate  per  1000  Living. 

All  Ages. 

0-20. 

20-45. 

45-65. 

65  and 
upwards. 

All 
Ages. 

0-20. 

0171 
0-104 
0-178 
0-187 
0*189 

20-45. 

o-5;«) 

0-516 
0-573 
0-621 
0-653 

1 

45-65. 

65  and 
upwards. 

1831-55 

"i856-<M) 

X861-4r, 

\18«5(>.70 

\1871 

33,497 
41,095 
61,243 
60,003 
13,305 

4784 
3610 
4153 
46:V2 
982 

6,719 

9,349 

11,025 

12,711 

2,716 

12,165 
14,9:« 
18,897 
21,588 
4,906 

9,829 
13,206 
17,108 
21,072 

4,704 

0-713 
0-825 
0-970 
1067 
1138 

1780 
2-061 
2-454 
2-632 

2-818 

4-232 
5-361 
6-568 
7-574 
8025 

Tliere  has  been  an  increase  in  disease  of  the 
heart  within  the  last  twenty  years.  11,356 
deaths  were  referred  to  heart  disease  in  1850 ; 
18,758  in  1860;  and  26,219  in  1871.  "The 
increase  was  progressive  and  rapid  in  the 
tweuty  years.  Looking  further  back,  to  the 
five  years  when  registration  first  began,  these 
tffectioDS  of  the  heart  were  recognised  to  a 
still  smaller  extent— they  ranged  from  3562  to 
4d^  a  year.  The  deaths  ascribed  to  aneurism 
Mnonntcd  to  119  in  18:^8,  to  286  in  1850,  to 
368  in  1860,  and  to  627  in  1870.  This  is  a 
well-defined  affection  of  the  great  arteries, 


but  it  was  not  formerly  detected  with  so  much 
certainty  as  it  is  now.  Simultaneously  with 
the  increase  of  death  by  heart  disease  there 
was  a  decrease  of  death  ascribed  to  dropsy, 
and  the  fact  to  bear  in  mind  is  that  dropsy  ii 
one  of  the  striking  obvious  symptoms  of  heart 
disease.  The  early  mortality  tables,  previous 
to  the  inspection  of  the  organs  after  death, 
when  the  knowledge  of  pathology  was  in  its 
infancy,  recognised  no  such  thing  as  aneurism, 
pericarditis,  hypertrophy,  or  any  of  the  other 
forms  of  disease  of  the  circulating  system. 
Dropsy,  on  the  other  hand,  was  one  of  the 
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earliest  diseases  named.  The  circulation  of 
the  blood  is  so  essential  to  the  life  of  every 
organ — the  brain,  for  example — that  its  de- 
rangement may  give  rise  to  diseases  of  those 
organs,  such  as  apoplexy,  much  more  obvious 
to  the  eye  than  the  heart-sounds  are  to  the 
ear.  It  is  fair,  then,  to  assume  that  a  part  of 
the  increase  of  heart  disease  iu  England  is  only 
apparent,  and  is  due  to  improved  nomencla- 
ture, to  advancing  diagnosis— what  was  called 
dropsy  is  called  hypertrophy  of  the  heart,  and 
so  in  other  cases.  Nevertheless,  after  making 
due  allowance  for  this  element.  Dr.  Quain, 
who  has  recently  delivered  the  Lumleian  Lec- 
tures at  the  Royal  College  of  Physicians,  holds 
that  there  has  been,  within  the  last  twenty 
years,  an  actual  increase  of  heart  disease  in  Eng- 
land. The  table  on  preceding  page  was  framed 
at  the  instance  of  Dr.  Quain,  and  should  be 
carefully  considered  by  every  student." — {Dr. 
Farre's  Letter  to  the  Registrar-General  on 
the  Causes  of  Death  in  England,  1870.) 

Diseases  of  the  circulation,  according  to  Dr. 
Parkes,  rank  second  as  causes  of  death  in  the 
home  army. 

"The  ratio  per  1000  of  strength  for  the  last 
five  years  (1867-71),  for  all  diseases  of  the 
organs  of  circulation,  is  1*462;  and  in  these 
years,  out  of  every  100  deaths,  no  less  than 
16 '7  wei-e  from  disease  of  the  heart  and  great 
vessels.  In  addition,  there  is  a  large  amount 
of  invaliding  from  this  cause. 

"If  the  fatal  diseases  of  the  circulatory 
system  of  these  five  years  are  divided  into  two 
classes — those  referred  to  some  disease  of  the 
heart  itself  (chiefly  chronic),  and  those  referred 
to  aneurism  (including  an  occasional  rare  re- 
turn headed  degencrcUio  aorta) — it  is  found 
that  the  deaths  are,  from — 


Cardiac  disease 
Aneuriam 


Fw  lono  o{9t  nngth.    In  1  no  Deathi. 
.       0-727  831 

.      0  735  8  4 


1-402  16  71 

These  numbers  are  higher  than  those  of  the 
nine  years  (1859-67),  when  the  mortality  from 
circulatory  disease  was  only  *008  i>cr  1000 
of  strength,  and  the  percentage  on  the  total 
deaths  was  9.'*— (Parkeh'  Hygibne.) 

Myers  shows  that  disease  of  the  heart  is 
greater  among  the  Foot  Guards  than  amongst 
metropolitan  policemen,  and  greater  among 
soldiers  than  sailors.— (Diseases  of  the  Heart 
among  Soldiers,  by  Mters.) 

Dr.  Parkes  has  also  calculated  out  the 
causes  of  invaliding,  and  has  shown  that  the 
production  of  these  diseases  begin  early  in  the 
soldier's  career. 

Out  of  6856  invalided,  1014  of  whom  were 
under  two  years'  service,  he  found  the  per- 
centage of  heart  and  vessel  disease  as  a  cause 
was  77  in  the  whole  number,  and  14  23  per  | 


cent,  among  the  men  under  two  years' 
vice. 

There  would  appear  to  be  a  g^at  exce; 
heart  disease  in  certain  arms  of  the  serv 
fur  example,  the  deaths  from  heart  diseas 
the  Artillery  per  1000  is  1'2,  the  Cavab^ 
the  Guard  only  18.  The  Artillery  head' 
list  both  as  to  aneurism  and  dbease  of 
heart.  Such  an  unequal  distribution  pc 
to  an  apx)reciable  and  therefore  remov 
cause. 

Geographical  Distribution  of  Heart  DU 
in  Enrjlandand  Wales, — This  has  been  woi 
out  in  a  very  careful  manner  in  **The  ( 
graphical  Distribution  of  Heart  Disease 
Dropsy  in  England  and  Wales,"  by  Alf 
Ha VI LAND,  M.  K.  C.  S. 

1.  As  respects  the  eleven  registration  <' 
siuns,  ho  &ids  that  the  two  midland  c 
sions  have  a  mortality  from  heart  disease 
dropsy  above  the  average,  and  that  \ 
thirds  of  the  coastal  divisions  have  a 
rate  of  mortality.  Then,  comparing  the  < 
racter  of  the  ooast-line,  which  forms 
boundaries  or  the  divisions  having  a  high  n 
those  having  a  low  mortality,  he  finds,  cc 
cident  with  a  high  mortality,  a  precipit 
rock-bound  coast,  having  few  inlets,  and  thi 
at  right  angles  to  the  prevailing  winds  a 
the  current  of  the  tidal  wave ;  and,  on  t 
other  hand,  coincident  with  a  low  mortalit 
low  or  shelving  coasts,  valleys,  and  rivers  hi 
ing  a  direction  in  their  course  favourable 
the  free  access  of  the  prevailing  sea- winds  a 
tidal  currents,  and  numerous  sea-inlets,  op< 
ing  into  wide  vales,  which  freely  admit 
thorough  afflux  and  efflux  of  powerful  wii 
from  any  quarter. 

2.  As  regards  the  fifty- three  registrati 
counties  which  make  up  the  regbtrat: 
divisions,  Mr.  Haviland  finds,  first,  that  1 
coastal  counties  with  a  low  mortality  fr 
heart  disease  and  dropsy  are  more  numen 
than  those  with  a  high  mortality  :  that  th* 
most  exposed  to  the  prevailing  winds,  or  m 
free  from  obstruction  to  their  operation,  hi 
the  least  mortality  ;  while  those  which  i 
most  protected  by  their  physical  surroundin 
and  are  most  inland,  have  the  greatest  m 
tality.  As  regards  the  inland  counties, 
the  other  hand,  out  of  twenty-six,  only  : 
have  a  mortality  below  the  average.  Div 
ing  the  counties  into  coastal,  inland,  and  m 
land  or  central  counties,  the  death-rate  fn 
these  diseases  was  as  follows  :  Coastid,  11 
inland,  12"5;  andceutrsil,  151  ^er  10,000  p 
sons  living.  Tlius,  coincident  with  the  lowi 
amount  of  exposure  to  the  sea-air,  as  in  t 
midland  counties,  is  the  highest  amount 
mortality  in  those  counties  ;  on  the  otb 
hand,  coincident  with  the  highest  amount 
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expoAore  is  the  lowest  amount  of  mortality ; 
and  finally,  the  counties  which  lie  ioterme- 
(luttdy  between  these  extremes  have  also  an 
iotermediate  death-rate. 

X  Ai  respects  the  023  union  districts,  the 
rosstal  registration  districts,  as  a  rule,  have  a 
luv  mortality  from  heart  disease  and  dropsy. 
There  are  three  coast-lines  around  England 
and  Wales— the  east,  the  south,  and  the  west. 
''Coincident  with  the  great  number  of  sea- 
inleU  and  low  coast-line  on  the  eastern  side  of 
England,  we  find  a  low  mortality  in  twenty- 
nine  out  of  forty-one  distiicts.  Coincident 
vith  the  rocky  and  precipitous  coast  of  the 
voutb.  an  absence  of  important  sea-inlets,  and 
the  conrtes  of  the  rivers  being  at  right  angles 
with  the  prevailing  winds,  we  find  that  of  the 
forty  districts  twenty -eight  have  a  hiffh  mor- 
tality. And  lastly,  coincident  with  the  phy- 
.  lical  facilities  afforded  on  the  western  side  for 
a  fall  purging  from  the  Atlantic  of  the  valleys 
from  air-sewage,  it  will  be  seen  that  out  of 
fifty-two  districts,  from  Kedruth  to  Wigton 
inelauTe,  forty -two  are  below  the  average, 
and  only  ten  above  it.^ 

With  regard  to  the  inland,  midland,  and 
israkr  or  peninsular  districts,  Mr.  Haviland 
findi  that,  on  the  whole,  the  inland  districts 
hare  a  higher  mortality  than  the  coastal,  but 
that  the  low-mortality  inland  districts    are 
found  contiguous  to  those  which  border  the 
great  lea-inlets  and  the  coast,  as  well  as  where 
there  is  elevated  ground  admitting  of  free 
TentiktioD  on  all  sides;    that  the  midland 
gnmp  of  districts,  which  are  not  intersected 
by  the  great  sea-inlets,  but  are  protected  by 
high  ranges  of  hills  on  all  sides,  have  the 
bigheit  mortality;    and  lastly,  that  the  in- 
fiiar  and  penintular  districts,  the  most  ex- 
poied  to  the  sea-winds  of  all  districts,  have  a 
low  mortality  from  heart  disease  and  dropsy. 
CauKt  of  Heart  Disccue, — Apart  from  here- 
ditary influence  and  disease  of  obscure  develop- 
mental origin,  there  are  tangible  causes  of 
beart  disease  which  will  partly  account  for 
their  present  increase,  and  merit  in  a  strong 
degree  the  attention  of  the  hygienist. 

The  first  of  these  is  the  influence  of  impure 
<iir,  which  on  a  largo  scale  may  be  seen  in  the 
»l«ve  geographical  sketch. 

Dr.  Black,  in  treating  of  the  causes  of  heart 
di«e»5e,  aays  :— 

*' I  showed  the  effect  of  impure  air  in  pro- 
moting the  degenerative  tendency  in  the 
•tructures  of  the  heart,  and  especially  in 
those  of  the  right  side  of  the  heart,  after  the 
K^  of  forty.  I  was  thus  led  to  a  passing 
consideration  of  the  baneful  influence  pro- 
d'lced  upon  the  heart  by  badly-ventilated 
boases,  schools,  manufactories,  pits,  theatres, 
uiderground  railways,  and  all  places  of  a 


similar  character."— (Lancet,  1872,  i.  p.  320.) 
Dr.  Black  showed  that  the  effect  of  diminish- 
ing oxygen  and  increasing  carbonic  acid  could 
be  observed  on  the  heart  of  the  trout.  He 
hatched  some  thousands  of  this  fish,  and  sub- 
mitted them  to  daily  microscopic  investiga- 
tion. As  the  oxygen  in  the  water  was  ex- 
hausted, and  as  the  carbonic  acid  increased, 
the  sensibility  and  contractility  of  the  heait 
was  diminished,  and  at  length  entirely  de- 
stroyed. He  considers  that  the  same  effect  is 
produced  upon  the  human  heart  by  an  accumu- 
lation of  carbonic  acid  in  the  air  respired,  and 
tliat  deficient  ventilation  is  a  great  source  of 
degeneration  of  the  heart. 

*'The  impure  atmosphere  of  the  bedrooms 
of  the  poor,  and  indeed  of  many  of  the  middle 
class,  proves  a  sharp  spur  to  the  degenerative 
tendency  manifested  by  the  heart,  and  espe- 
cially by  the  right  side  of  the  heart,  after  the 
age  of  forty. 

**  I  hold  that  the  breathing  of  impure  air  is 
a  fruitful  source  of  disease  of  the  right  heart, 
occurring  after  middle  age.    How  many  people 
ignorantly  favour  its  occurrence  by  confining 
themselves  to  closely  -  shut,  non  -  ventilated, 
hot,  stifling  rooms,  in  which  the    carbonic 
acid  has  accumulated  to  2  or  3  per  cent,  of 
the  air  they  respire  !     And  many  are  thus 
destroyed  by  being  comjielled,  through  the 
exigencies  of  life,  to  pass  the  greater  part  of 
their  time  in  pits  and  manufactories  where 
ventilation  is  defective,  or  in  which  the  air 
respired  is  poisoned  by  noxious  fumes  and 
offensive  emanations  from  the  materials  un- 
dergoing the  process  of  manufacture.     How 
many  are  falling  victims  to  the    poisonous 
influence  on  the  heart  of  the  atmosphere  of 
an  underground  railway!      What  do  these 
facts  suggest?    How  are  these  evil  results  to 
be  prevented?    The  simple  answer  is.  Let  the 
rooms  in  which  you  live  be  effectually  ven- 
tilated by  an  incoming  current  of  air,   fil- 
tered from  all  ailventitious  impurities,  and  so 
divided  that  no  draught  shall  be  felt ;  and  by 
an  outgoing  current,  which  shall  remove  from 
the  apartments  the  carbonic  acid,  carbonic 
oxide,  sulphurous  acid  gas,  sulphuretted  hydro- 
gen, and  other  noxious  compounds  as  ra])idly  as 
they  are  generated.    Api)Iy  the  same  principle 
to  public  buildings,  theatres,  schools,  manufac- 
tories, pits,  and  to  all  places  in  which  people 
are  accustomed  to  congregate." — (Dr.   CoR- 
NEUUS  Black,  he.  ciL,  p.  254.) 

Overstraininrt  of  tlte  Heart. — The  increase 
of  heart  affections  in  modem  times  is  pro- 
bably in  some  degree  due  to  this  cause.  Men 
leading  sedentary  lives  suddenly  make  great 
efforts— «.(/.,  catching  a  train,  lifting  heavy 
weights,  violent  athletics,  &c.  In  these  and 
similar  ways  the  valves  and  walls  of  thQ 
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heart,  unaccustomed  to  the  strain,  may  be 
irretrieyably  damaged.    The  immense  exer- 
tion  in  efforts  such  as   the    Oxford   boat- 
race  msy  be  appreciated  from  the  estimates 
of  the  Rev.  Samuel  Haughton,  who  says :  **  I 
obtained  from  Mr.  Main  of  Oxford,  and  Mr. 
Maclaren,   the   trainer,  the  cross-sections  of 
the  Oxford  eight  and  other  particulars.    The 
time  in  which  this  race  has  been  done  is  on 
an  average  23  minutes,   3-3  seconds,  and  the 
length  of  the  course  4'3L  miles.     From  these 
data,  and  plans  and  sections  of  the  boats,  I 
was  able  to  determine  the  amount  of  work 
done  by  the  muscles  of  these  young  men.    I 
found  that  during  the  23  minutes  that  the 
raoe  lasts,  every  ounce  of  muscle  in  the  arms 
and  legs  is  working  at  the  rate  of  20*124  lbs. 
If  any  of  you  have  seen  the  exhausted  con- 
dition of  these  yonng  men  when  lifted  out  of 
the  boats,  you  will  agree  with  me  that  human 
beings  could  not  endure  such  exertion  for  40 
minutes." 

Again,  Dr.  Black  justly  says,  speaking  of 
severe  rowing :  *'  At  every  effort  made  with  the 
hands  and  feet,  the  muscles  are  strained  to 
their  utmost ;  the  cliest  is  violently  fixed  ;  no 
air  is  admitted  into  the  lungs ;  blood  is  thrown 
by  the  goaded  heart  with  great  force  into  tlie 
pulmonary  vessels  ;  they  become  distended  ; 
they  at  length  cannot  find  s]iace  for  more 
blood ;  the  onward  current  is  now  driven 
back  upon  the  right  heart ;  its  cavities  and 
the  blood-vessels  of  its  walls  become  in  like 
manner  distended ;  the  foundation  of  disease 
is  laid." 

Most  modem  physicians  recognise  the  great 
frequency  of  heart  affections  in  those  accus- 
tomed to  make  violent  efforts.  Strikers  in 
foundries,  bargemen,  lieavy  porters,  runners, 
wrestlers,  loiters,  &c.,  are  the  classes  where 
this  influence  is  most  apparent ;  nor  must  we 
exclude  the  soldier,  who,  heavily  weighted  and 
accoutred,  often  has  to  make  extraordinary 
efforts. 

Alcoholism  is  a  too  frequent  cause  of  fatty 
disease  of  the  heart,  as  well  as  of  slow  degen- 
erations of  its  tissue.  The  daily  ingestion  of 
*  alcohol  not  alone  irritates  the  heart,  but  often 
causes  a  slow  inflammation  of  the  lining  mem- 
branes of  the  great  vessels  leading  from  it. 
It  thus  induces  heart  disease  in  two  ways — 1. 
By  increasing  its  action.  2.  By  acting  as  an 
irritant.  Besides  this,  if  alcohol  take  the 
place  of  nutriment,  the  impoverished  blood 
will  not  nourish  or  feed  the  heart  like  healthy 
blood. 

Bheumatism,  gout,  and  syphilis  are  fruit- 
ful and  evident  causes  of  heart  disease,  to 
which  may  be  added  kidney  diseases ;  and,  pro- 
bably, of  all  diicates  this  class  predisi)oses 
more  than  any  other  to  cardiac  affections. 


Mechanical  causes — such  as  the  tight 
form  of  the  soldier,  the  constant  holdinj 
a  tool  against  the  chest,  constrained 
&c — should  also  be  enumerated. 


a 


Heating  of  Public  Buildinii^  —        ^ 

Warming. 

Height*,  Measurement  of—Sec  B^^^bq. 

METER,  &C. 

Hellebore — There  are  three  comme-x-^cuj 
kinds  of    hellebore  —  the  white    [VcraC -^^f^ 
album) t  the  green  (F.  viride),  and  the  bla^ck. 
The   latter   roots  are  imported  in  bag^^    ©r 
barrels  from    Hamburg,    and,   according-    to 
Professor  Bentley,  are  frequently  adulter-ateJ 
with  those  of  the  baneberry  {Actcea  spic^Mtu). 
All  varieties  are  poisonous.    The  white  L&elle. 
bore  owes  its  properties  to  veratria  {see  V:Eiu. 
tria).    Half  a  drachm  of  the  aqueous  ex. "tract 
of  black  hellebore  killed  a  man,  aged  fiftj, 
in  eight  hours  (Mougagni,  quoted  by   Tay- 
lor);   and,   according    to   Hertwig,   "quan- 
tities of  from  2  to  3  drachms    produce  in 
horses,  colic,  enteritis,  and  death  in  from  forty 
to  fifty  hours,   and  from  1    to    3  drachms 
produce   similar   effects   among   sheep   aud 
goats." 

Pereira  says :  "  Given  by  the  mouth  to  tKo 
camivora  (as  dogs),  it  causes  vomiting,  far-c- 
quently  purging  and  griping.     In  excess^.'*© 
doses  it  produces  gastro  -  enteritis.     If  t"i-"^® 
oesophagus  be  tied  to  prevent  the  ejection     ^^ 
the  root  from  the  stomach,  it  causes  stagg^^^* 
ing,  weakness,  or  paralysis  of  the  hind  extreoK. 
ties,  insensibility,  and  death.     Similar  e 
result  from  the  application  to  a  wound." 

Two  cows  died  from  accidental  poison: 
from  this  substance,  and  their  cases  are  d 
taUed  in  the  *  *  Veterinarian*'  of  1856.  The  co 
had  been  fed  on  dry  food  for  some  time  pr 
viously,  and  some  portion  of  the  plant,  whi< 
the  animals  ate  ravenously,  had  been  though 
lessly  thrown  in  the  yard.    The  symptoi 
were  "purging,  rumen  distended  with 
saliva  dribbling  from  the  mouth,  animal  co: 
stantly  lying  down  and  getting  up,  and  wh^^' 
made  to  move  uttering  a  low  groan."    Th 
cow  died  about  twenty-four  hours  after  e 
ing  the  plant,  the  other  one  had  died  pr 
viously. 

Hellebore,  in  the  form  of  powder  or  de 
tion  of  the  root,  is  a  frequent  quack  medicia--^'  ''*' 

Hemlock— The  ripe  dried  fruit  of  t -.=^^"' 
Conium  maculalum,  also  the  leaves  carefuIT  — '^-' 
separated  and  dried.  All  parts  contnin 
liquid  volatile  alkaloid,  Conia  (CgH 
{ichich  see).  Hemlock  acts  as  a  direct 
tive,  especially  on  the  spinal  cord,  and  in  v 
large  doses  causes  paralysis.    In  some  case- 
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Inciiiees  ttnpor,  coma,  and  slight  convulsions. 
For  tests,  antidotes,  &c.,  tee  Conia. 


I— The  fresh  and  dried  stalk-leaf 
of  t  be  biennial  herb  Z/j^MC^amiM  ni'^fr.  Hen- 
bo-ite  ii  anodyne,  antispasmodic,  and  sedative; 
it  is  not  a  stimulant,  and  does  not  confine  the 
bo'wels.  In  large  doses  it  is  poisonous.  It 
owe*  its  properties  to  the  presence  of  an 
alkAloid,  Htosctam lA. 


^—This  fish  contains,  incorporated 
trith  its  flesh,  more  fatty  matter  than  the 
generality  of  fish.  In  composition  it  resembles 
tlie  eeL    Set  Eel. 


iyn  —  The  proper  repair  of  our 
TO»ds  is  of  the  greatest  interest  in  a  sanitary 
pnnt  of  view.    It  is  true  it  may  not  be  of  any 
gre*t  consequence  to  the  public  health  if  they 
ftbould  be  full  of  deep  ruts  and  holes  in  places 
far  from  villages  or  towns,  but  directly  the 
TomtA.  spproaches  a  block  of  houses  or  a  village, 
it  becomes  subject  to  greater  wear,  it  is  liable 
t«>  be  marie  a  place  on  which  all  sorts  of  refuse 
are  deposited ;  and  if  the  surface  is  uneven 
or  improperly  made,  or  repaired  so  that  the 
siir&ee-pollutions  stand  in  puddles,  instead  of 
ranning  into  their  proper  channels,  tlie  effect 
us  iannitary  to  a  high  degree.  All  refuse-drains 
nmniDg  into  the  road— slops  being  thrown 
upon  it  where  there  is  no  proper  channel,  &c., 
mmj  be  dealt  with  effectually  under  the  Public 
Health  Act.     The  surveyor  of   roads   may 
aal*o  deal  with  such   cases    very  effectually 
ii.«ader5&  6  William  IV.  c.  50,  s.  72,  which 
Ksaets  that  if  any  person  '*  shall  lay  any  tim- 
^7,  itone,  hay,  straw,  dung,  manure,  lime 
»i],  ashes,  rubbish,  or  other  matter  or  thing 
^•■fcstwever  upon  such  highway,  to  the  injury 
nich  highway,  or  to  the  injury,  interrup- 
30D1  or  personal  danger  of  any  person  travel- 
ig  thereon,  or  shall  suffer  any  filth,  dirt, 
^i«n«,  or  other  oflfensivo  matter  or  thing  what- 
'•oerer  to  run  on  or  flow  into  or  upon  any  high- 
'^^ay  from  uiy  house,  building,  erection,  lands, 
Or  premises  adjacent  thereto,    .    .    .   every 
l>«non  so  offending  shall  for  each  and  every 
*"^ch  offence  forfeit  and  pay  any  sum  not  ex- 
^^ceding  forty  shillings,  over  and  above  the 
0.ainsges  occasioned  thereby." 

By  section  73  it  is  also  enacted  that  any 

'timber,  stone,  hay,  straw,  dung,  manure,  lime, 

•cil,  uhes,  rubbish,  or  other  matter  or  thing 

'Whatsoever,  so  as  to  be  a  nuisance,  are  to 

be  removed  on  notice ;  and  if  the  notice  is 

not  eomplied  with,  the  surveyor,  by  order  in 

"""ling  from  any  one  justice,  is  to  remove 

vA  to  dupose  of  the  same,  and  the  offending 

penonhas  to  reimburse  the  surveyor  if  the 

proceeds  of  the  sale  be  not  enough  to  cover 

tbeeipense. 


The  term  **  public  highway  **  imports  a 
road  for  carriages,  as  well  as  for  other  pur- 
poses ;  but  it  has  been  held  that  it  might 
mean  a  public  bridleway  only. — (Keg.  v.  Ald- 
borough,  J.  P.,  648  ;  Glen's  Public  Health.) 
Every  urban  authority  shall  within  their 
district,  exclusively  of  any  other  person,  exe- 
cute the  office  of  and  be  surveyor  of  highways, 
and  shall  have,  exercise,  and  be  subject  to  all 
the  powers,  authorities,  duties,  and  liabilities 
of  surveyors  of  highways  under  the  law  for 
the  time  being  in  force,  save  so  far  as  such 
powers,  duties,  or  authorities  are  or  may  be 
inconsistent  with  the  provisions  of  the  Public 
Health  Act ;  every  urban  authority  shall  also 
have,  exercise,  and  be  subject  to  all  the 
powers,  authorities,  duties,  and  liabilities 
which  by  the  Highway  Act,  1835,  or  any  Act 
amending  the  same,  are  vested  in  and  given 
to  the  inhabitants  in  vestry  assembled  of  any 
parish  within  their  district. 

All  ministerial  acts  required  by  any  Act 
of  Parliament  to  be  done  by  the  surveyor  of 
highways  may  be  done  by  the  surveyor  of  the 
urban  authority,  or  by  such  other  person  as 
they  may  appoint.— (P.  H.,  s.  144.) 

The  inhabitants  within  any  urban  district 
shall  not  in  respect  of  any  property  situated 
therein  be  liable  to  the  payment  of  highway 
rate  or  other  payment,  not  being  a  toll,  in 
respect  of  making  or  repairing  roads  or  high- 
ways without  such  district :  provided,  that 
any  person  who  in  any  place  after  the  passing 
uf  the  Public  Health  Act   ceases  under  or 
by  virtue  of  any  provision  of  the  said  Act, 
or  of  any  order  made  thereunder,  to  be  sur- 
veyor of  highways  within  such  place,  may 
recover  any  highway  rate  made  in  res]>ect  of 
such  place,  and  remaining  unpaid  at  the  time 
of  his  so  ceasing  to  be  such  surveyor,  as  if  he 
Iiud  not  ceased  to  be  such  surveyor ;  and  the 
money  so  recovered  shall  be  applied,  in  the 
first  place,  in  reimbursing  himself  any  ex- 
penses incurre}!  by  him  as  such  sur>'eyor,  and 
in  discharging  any  debts  legally  owing  by  him 
on  account  of  the  highways  within  his  juris- 
diction ;  and  the  surplus  (if  any)  shall  be  paid 
by  him  to  the  treasurer  of  the  urban  autho- 
rity, and  carried  to  the  fund  or  rate  applicable 
to  the  repair  of  highways  within  their  district. 
—(P.  H.,  s.  145.) 

Any  urban  authority  may  agree  with  any 
person  for  tho  making  of  roads  for  the  public 
use  through  the  lands  and  at  the  expense  of 
such  person,  and  may  agree  that  such  roads 
shall  become,  and  the  same  shall  accordingly 
become  on  completion,  highways  maintainable 
and  repairable  by  the  inhabitants  at  large 
within  their  district ;  they  may  also,  with  the 
consent  of  two-thirds  of  their  number,  agree 
with  such  person  to  pay,  and  may  accordingly 


BIG  ( 276 ) 


pay,  any  portion  of  the  'expenses  of  making  meut  Act,  1858,  Amendment  Act,  1801 ^     ^ 

sach  roads.— (P.  H.,  s.  146.)  unless  such  excluded  part  has  been  incli=^K  ^^, 

Any  urban  authority  has  power  to  enter  in  a  highway  district  under  the  Highway    jz^^^^ 

into  an  agreement  with  the  trustees,  &c.,  of  for  all  purposes  connected  with  ilie  re^— >^ 

any  road,  to  repair,  maintain,   cleanse,  &c.,  and  the  rates  of  highways,  be  considered       j^j^ 

the  same. — (P.  If.,  s.  148.)  treated  as  forming  part  of  such  district. 

The  powers  of  a  Highway  Board  as  a  sani-  In  th^  case  of  an  urban  district  constitxifed 

tary  authority  are  abolished.  after  the  passing  of  the  Public  Health  A  ot,  a 

Where  a  local  government  district  is  sur-  meeting  of  owners  and  ratepayers  conventnl, 

rounded  or  adjoined  by  a  highway  district  &c.,  according  to  Schedule  III.  of  the  Pcxblic 

under  the  Higliway  Acts,  the  local  govern-  Health  Act  (see  Resolutions),  may  decide 

ment  district  is  to  be  deemed  within  such  that  sucli  excluded  part  shall  be  a  higli\iraj 

highway  district.— (P.   H.,  App.   Part  III. ;  parish,  and  thereupon  the  excluded  part  whaii 

26  &  27  Vict.  c.  17,  s.  6.)  for  all  purposes  connected  with  highways,  sur- 

Highway  Rate. — In  any  urban  district  where  veyors  of  highways,   and  highway  rate«,    >>^ 

the  expenses  under  the  Public  Health  Act  of  considered  and  treated  as  a  parish  maintain- 

the  urban  authority  are  charged  on  and  dc-  ing  its  own  highways ;  but  the  requisition  for 

frayed  out  of  the  district  fund  and  general  holding  any  such  meeting  is  to  be  made  within 

district  rates,  and  no  other  mode  of  providing  six  months  after  the  constitution  of  the  urban 

for  repair  of  highways  is  directed  by  any  local  district. 

Act,  the  cost  of  repair  of  highways  is  to  be  The  Court   of    Quarter  Sessions  may   bj 

defrayed  as  follows ;  (that  is  to  say, )  order  direct  that  for  any  such  excluded  part 

(1. )  Where  the  whole  of  the  district  is  rated  a  way- warden  or  way- wardens  shall  be  elected, 

for  works  of  paving,   water-supply,  and  may  invest  any  way-warden  elected    in 

and  sewerage,  or  for  works  for  such  pursuance  of  such  order  with  all  or  any  of  t  lie 

of  these  purposes  as  are  provided  for  powers  of  way-warden  under  the  Highwn.7 

in  the  district,  the  cost  of  repair  of  Acts.— (P.  H.,  s.  216.) 

highways  is  to  be  defrayed  out  of  the  It  shall  not  be  necessary  for  the  urh  £«J^ 

general  district  rate :  authority,  in  the  case  of  any  highway  rs*.  ■*« 

(2.)  Where  parts  of  the  district  are  not  made  by  them— 

rated  for  works  of  paving,  water-sup-  To  lay  such  rate  before  any  justices,      ^^ 

ply,   and  sewerage,   or  for  such  of  obtain  their  allowance ; 

these  purposes  as  are  provided  for  in  To  annex   thereto  the  signature  of  sua 

the  district,  the  cost  of  repair  of  high-  urban  authority  ; 

ways  in  those  parts  is  to  be  defrayed  To  lay  the   same  before  the  parukhione:—    ^ 

out  of  a  highway  rate  to  be  sejMirately  assembled  in  vestry ; 

assessed  and  levied  in  those  parts  by  To  verify  before  any  justices  any  accountP"  ^ 

the  urban  authority  as  surveyor  of  kept  by  them  of  such  highway  rates ; 

highways,  and  the  cost  of  such  repair  and  all  such  accounts  shall  be  audited  in  aH^  ^ 

in  the  residue  of  the  district  shall  be  respects  in  the  same  way  as  the  other  account^  ^ 

defrayed  out  of  the  general  district  of  the  urban  authority.— (P.  H.,  s.  217.) 

rate  :  The  powers  and  duties  of  the  Secretary  0^=^^ 

(3.)  Where  no  public  works  of  paving,  water-  State  under  the  Highway  aiid  Turnpike  Act:^ ' 

supply,  and  sewerage  are  established  «r©    transferred  to  the    Local   Goverumen  *  ^ 

in  the  district,  the  cost  of  repair  of  Board.— (35  &  36  Vict.  c.  79,  s.  36,  and  P.  H.  -  ^ 

highways  in  the  district  is  to  be  de-  Schedule  V.  Part  IIL) 

frayed  out  of  a  Inghway  rate    to  be  ^^^    ^^   Hocheimer  -  The    Germar -^ 

levied  throughout  the  whole  district  1      j      au   u     1      *i.i    t>i  •           -.«.  i 

...         ,°        .!_    ..  wines  produced  on  the  banks  of  the  Kb  me  genes*' ^ 

by  the  urban  authonty  as  surveyor  n             •    i.i  •            l.          i      av              ,.— 

i ,  .  ,        ^  ^                  ^                ^  rally  pass  m  this  country  under  the  name  cr^ 

•r.      •  1  J   XI   1      1              .     i.           .  »    .    .  Hock.  They  are  of  light  alcoholic  strength,  act  ^^ 

Provided  that  where  part  of  a  parish  is  lu-  ,  1             , ,                  v                    , 

,    -   ,      ....                ,^       ,.  .  .  ^          ,    ^,  dulous,  and  have  a  peculiar  aroma  or  fragran 


eluded  withm  an    urban    district,    and    the  m                    r  i  v                  i.  au                   — ^ 

,    ,   ,      _^          ,    -       .,             ..XX.        i.  They  are  useful  beverages  at  the  commenc^^ 

excluded  part  was,  before  the  constitution  of  _     .     *  ,.              j.-«                     -j.    j.    *  i.i     — 

V  J-  X  -x  1-  11    X         X  -L  X    X    XI     1  •  T  ment  of  dmner,  acting  as  an  excitant  of  tl 

such  district,  liable  to  contribute  to  the  high-  ^^.4.        *—     i-ru-u*         -j-u     i._ 

^-*       .         .,         ,        11,.  appetite.    A  want  of  bnghtness  is  the  chara 

wav  rates  for  such  parish,  such  excluded  part  *     •  x-     «xi    v  t.x     r^            ^-        v         *.\ 

.  '..       .       .    ^t    *           -            ,        1.  X  .  ,  tenstic  of  the  lighter  German  Wines,  hence  tL 

shall,  unless  m  the  case  of  an  urban  district  .          «  1  •  1  •       xv        •         1         i      ■ 

x.x  X   1         t-   1    i?        x»                      i.  .,  custom  of  drinking  them  m  coloured  win^ 

«,n8t.t,Ued,ucli  before  the  parsing  of  the  ,^,^,   &c  Wikb,  Alcohouc  Bevbragm,  &  - 
Public  Health  Act,  18«  o,  which  has  passed  a 

resolution  deciding  that  such  excluded  part  Hollands— 5gc  GlN. 
should  be  formed  into  a  separate  highway 

district,  in  pursuance  of  the  Local  Govern-  Hominy— ^ee  Indian-Cobn,  Floub,  &c..» 
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HOP 


is  a  iweet  substance  obtuined  by 
tli&  bee  from  the  nectariferous  glands  of 
ll^^rers,  and  is  elaborated  in  the  body  of  the  bee, 
^jttX  ultimately  dei)08ited  in  tlie  honeycomb. 

Honey  contains  grai>e-sugar,  manna,  giim- 
moicilage,  extractive,  wax  in  small  quantities, 
pollen,  and  odoriferous  substances. 

"Xhe  sugar  in  honey  consists  j)artly  of  grape- 
^^gar,  which  crystallises,  and  partly  of  an  un- 
^f-ystallisable  sugar.  The  crystals  may  be 
^^l«uated  by  filtration  through  linen. 

*Xbe  different  Tarieties  of  honey  are  known 

Virgin  honey ^  or  that  which  spontaneously 
fl«>-wifrom  the  honeycomb  of  young  bees  which 
listve  never  swarmed. 

Ordinary  honey,  obtained  by  heat  and  pres- 
sure. 

£vgliMh  homy,  produced  by  bees  which  have 
l>rioci[>ally  fed  on  furze  and  broom  flowers. 

Sarbonne  honey,  produced  by  bees  feeding 
on  rosemary  and  other  labiate  flowers. 

The  microscopic  api)earances  of  honey  are 
thin  tran8])arent  brittle  crystals,  in  the  form 
of  six-sided  prisms,  intermixed  with  grains  of 
pollen.  Honey  ii  used  in  medicine  as  a  very 
mild  laxative. 

In  dietetic  value  it  is  similar  to  sugar.  It 
was  of  more  importance  to  the  ancients  than 
to  ourselves,  as  the  former  were  not  acquainted 
with  cane-sugar. 

Honey  is  sometimes  poisonous.    Trebizondc 

boney  from  the  Black  Sea  has  proved  fatal, 

itM  poisonous  effects  being  due  to  the  fact  that 

th«*  bees  have  collected  it  from  the  Azalea 

^*>nt\c*i.    The  honey  gathered  by  the   bees 

fr%\ixx  the  savannas  of  New  Jersey  intoxicates 

^<^  small  quantities,  and  in  larger  produces 

I*oi8onous  symptoms,  the  calmia  and  azalea 

•^eing  there  the  principal  flowering  shrubs. 

-4<iit/^ra/ions.— Iloney  has  been  found  to 
^^  adulterated  with  treacle,  potato -sugar, 
-•^yrup,  |K>tato-starch,  common  starch,  and 
"^"heat-flour. 

To  judge  of  the  quality  of  honey,  and  to 
^letect  its  adulterations,  an  analysis  will  be 
v^ccessary.  The  sugar  should  be  estimated  as 
^i^scribed  under  Sugar,  Rstimation  of,  the 
"^ater  by  evaporation  in  the  water-batli,  the 
**»K  by  burning  a  weighed  quantity  down. 
Starch  can  bo  detected  by  the  blue  colour 
l*roduced  on  addition  of  a  solution  of  iodine, 
S^latine  by  its  giving  a  precipitate  with  tannic 
acicL  The  ash  from  pure  honey  is  small  in 
*)u.antity,  and  the  addition  of  chalk,  &c.,  is 
^iiereforc  very  easy  of  detection. 

Soopiaip - Ck>uffli  —  See   Whooping- 

Sops — "  The  catkins  of  the  female  plant 
^t   the  Humultis  Lupulus,  or  common  Jiop. " 


The  strobiles  (or  catkins,  as  they  are  called), 
and  which  in  commerce  are  termed  **hops," 
consist  of  scales  (bracts),  nuts  (achenes),  and 
lupulinic  glands  or  grains. 

Tlie  lupulinic  glands,  according  to  Payen, 
contain  2  per  cent,  of  volatile  oil,  10  30  of 
bitter  principle,  and  50  to  55  per  cent,  of 
resin.  The  scales  contain  tannic  acid.  Vola- 
tile oil  of  hops  resides  in  the  lupulinic 
glands.  The  bitter  i>rinciple  of  hops  is  Lu- 
PUMTE  {which  8ee), 

The  odorous  emanation  of  hops  possesses 
narcotic  properties.  The  lupulinic  glands  are 
aromatic  and  tonic. 

The  sedative,  anodyne,  and  narcotic  proper- 
ties of  hops  are  very  uncertain.  See  Bebb, 
Porter,  &c. 

Hop-Pioking,  Hop-Piokera— Recent 
legislation  has  given  local  authorities  power 
to  regulate  "  hop-picking"  by  bylaws. 

About  the  close  of  the  first  week  of  Septem- 
ber the  hops  are  ready  to  be  gathered  in  the 
fields  of  Kent,  "Worcester,  and  a  few  other 
counties  ;  and  there  is  an  influx  of  hop-pick- 
ers from  London  and  the  large  towns  into 
the  hop-fields.  Cheap  trains  are  run  for  their 
accommodation  by  the  companies,  and  they 
arrive  in  dense  swarms.  The  returns  of  the 
South -Eastern  Railway  Company,  showing 
the  number  of  hop-pickers  conveyed  to  Kent 
alom;,  will  give  some  idea  of  the  magnitude 
and  sanitary  importance  of  hop-picking : — 


I860 
1868 


Hop-Plckwn 

trvm  Ix'iidoii 

by  8p«oiAl  Train. 

11,090 

11,000 

8,777 

14,476 


Bctnrnedbj 
IMtta 

12,000 
13,000 
10,694 
17.288 


It  therefore  follows  that  the  sanitary  autho- 
rities of  Kent  have  suddenly  the  responsibility 
of  looking  after  the  health  of  a  mass  of  people 
equalling  in  number  an  army ;  but  with  this 
essential  difference,  that  an  army  has  an 
ample  supply  of  tents  and  necessaries,  is 
under  discipline  and  control,  and  is  not  ac- 
companied by  women  and  children,  whilst  the 
hop-pickers  carry  as  little  luggage  as  they 
possibly  can,  arc  accompanied  by  women  and 
children,  and  are  often  very  disorderly.  A 
little  time  ago  the  hop-pickers  were  mainly 
composed  of  the  very  scum  of  the  population 
of  large  towns,  but  by  the  laudable  exertions 
of  various  societies,  especially  of  the  Maid- 
stone Hop-Pickers'  Society,  a  great  improve- 
ment in  the  respectability  of  tlio  pickers  is 
manifest.  The  great  feature  of  hoi)-picking 
in  a  sanitary  aspect  is  overcrowding.  They 
go  to  the  fields,  whether  by  rail  or  road,  they 
work,  they  cat,  and  they  sleep  in  dense  crowds. 
But  the  evils  of  this  oveTcro^Oimt^  wc^  \iO  ^ 
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great  extent  neutralised  by  the  open-air  ucca- 
pation,  the  regular  and  h^thy  work,  and  the 
ample  food  which  they  are  able  to  obtain. 

Most  of  the  pickers  are  derived  from  the 
most  unhealthy  and  crowded  parts  of  large 
towns,  and  hence  are  liable  to  import  con-  ' 
tagious  diseases ;  and  as  no  conditions  could 
possibly  be  more  favourable  to  the  propagation 
of  zymotic  diseases  than  those  under  which 
hop-pickers  live,  it  is  the  urgent  duty  of  each 
sanitary  authority  not  alone  to  have  special 
arrangements  for  obtaining  early  information 
of  any  case  of  fever  or  infectious  disease,  but 
also  to  have  a  temporary  or  permanent  hos- 
pital, to  which  the  patient  may  be  instantly 
removed.  It  will  be  the  duty  of  the  sanitary 
oflScers  to  see  that  the  drinking-water  supplied 
to  the  pickers  is  sufficient,  of  fair  purity,  and  not 
liable  to  be  contaminated ;  and  that  the  em- 
ployers provide  latrines  of  simple  construction. 
Perhaps  the  best  latrine  in  such  cases  is  the 
military  one,  consisting  of  a  deep  trench,  into 
which  eai*th  is  thrown  every  day,  and  as  one 
is  filled  another  is  dug  in  front  of  it,  the  whole 
being  properly  screened  from  observation  by 
bushes,  canvas,  or  boards. 

BylawBfor  Hop-Pickers. — "  Any  local  autho- 
rity may,  if  they  think  fit,  make  bylaws  for 
securing  the  decent  lodging  and  accommoda- 
tion of  persons  engaged  in  hop-i)icking." — 
(P.  H.,  8.  314.) 

The  bylaws  should  bo  based  upon  the  fol- 
lowing principles : — 

1.  The  lodgings,  whatever  the  materials, 
must  be  weatherproof. 

2.  A  minimum  space  of  16  square  feet 
must  be  allowed  for  each  adult,  two  children 
counting  as  one  person. 

3.  Proper  facilities  must  be  given  for  the 
seimration  of  the  sexes,  and  such  screens  and 
divisions  provided  as  are  necessary  to  protect 
occupants  from  indecent  ex^Kraure. 

4.  Every  employer  must  provide  (a)  a  suffi- 
cient supply  of  good  water ;  (6)  proper  latrines ; 
(c)  a  sufficient  number  of  cooking-houses. 

6.  Every  cmph>yer  must  give  immediate 
notice  of  any  cast  of  serious  iUncsSy  whetfier 
infectious  or  noty  to  the  sanitary  officers. 

Horae-Radisli— The  root  of  the  Coch- 
learia  Armoracia.  It  is  a  pungent  acrid 
stimulant  and  rubefacient.  Taken  as  a 
condiment,  it  provokes  the  appetite  and  as- 
sists digestion.  Aconite  root  has  sometimes, 
and  with  fatal  results,  been  mistaken  for 
horse-radish.  The  two  roots,  however,  pre- 
sent striking  differences.  The  taste  of  the 
horse-radish  is  warm  and  pungent,  approach- 
ing that  of  mustard,  while  aconite  has  a  bitter 
taste  and  a  disagreeable  earthy  odour,  and 
after  a  lew  minutes'  contact  with  the  mouth, 


tongue,  and  fauces,  produces  a  feeling 
numbness  and  tingling.  Aconite  roo^ 
short  and  conical,  tapering  rapidly  to  a  poi 
while  horse-radish  is  long  and  cylindri. 
and  of  the  same  thickness  for  many  incl 
and  has  a  powerful  pungent  odour  iw] 
scrai)ed.  It  is  in  the  spring  and  autru 
that  this  mistake  has  generally  occur-x 
See  Aconite. 


I,  &c. — An  urban  authority  r 
license  the  proprietors,  &c.,  of  horses,  pork 
asses,  and  n)ules  standing  for  hire  wit 
their  district,  and  may  regulate  such  ma-ti 
by  bylaws.    See  Bylaws,  Co!nrEY.iNCES. 

HoBpitalfl  are  a  necessity,  and  in  &c 
degree  the  care  which  a  nation  bestows  iij 
its  sick  w  in  direct  proportion  to  its  civ-ili 
tion.  If  the  iK>litical,  moral,  and  reli^i 
state  of  the  ancients  be  examined,  it  is  easy 
be  convinced  that  they  had  not,  nor  could  th 
have,  hospitals ;  for  to  found  and  mainta 
them  a  virtue  was  necessary  which  pagania 
was  destitute  of,  namely,  Charity ;  and  it 
to  this  virtue,  wholly  Christian,  that  we  o« 
these  buildings  which,  begun  in  the  first  da 
of  Christianity,  have  continued  to  our  time. 

The  founding  of  hospitals  may  be  trace 
to  the  commencement  of  the  Church.  Th 
bishops  were  charged  with  the  poor  and  sic 
of  their  diocese.  These  establishments  wei 
known  under  the  name  of  *'Lazar,"  "Lepe; 
houses,*'  &c.,  and  to  their  mnintenance  tV 
Church  consecrated  a  fourth  part  of  i 
revenues. 

Gregory  of  Tours  relates  that  to  the  fifl 
century  there  existed  in  churches  a  speci 
place  for  the  sick.  Later  on,  the  piety 
princes,  led  by  a  wise  policy,  no  longer  Ic 
to  individuals  the  honour  of  founding  the 
establishments.  In  France,  Childcbert  ai 
Queen  Brunehault  erected  the  first  hospitxi 
—  the  H6tel  Dieu,  Lyons;  that  of  Pari 
An  tun,  &c. 

Besides,  the  monasteries  assisted  the  poc 
aided  travellers,  and  very  often  had  the  care 
the  sick,  a  duty  which  was  frequently  en  joint 
by  their  rules.  Charlemagne  founded  sevex 
hospitals  and  hospices.  During  the  Crusad 
these  establishments  multiplied,  for  anoth 
cause  besides  the  promptings  of  charity  i 
creased  them. 

Leprosy,  which  had  ravaged  Enroi>e  dun: 
the  middle  ages,  covered  France  with  leix 
houses.  In  the  thirteenth  century  the 
were  in  existence  2000  of  them,  an  almo 
incredible  number,  considering  the  ]>opuIati* 
of  that  time.  The  fact  is  however  proved  1 
the  w^ill  of  Louis  VIII.,  who  left  them  20 
livres.  St.  Ix^uis  perhaps  did  moi-e  i 
^  hospitals  than  all  his  predeceuon.    In  12 
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]je    fooD^ed  ibe  Qainze-Yingts,    uot,   as   is 

g^-g^enHy  belteyed,   for   his   companions   in 

^xTtii  who  retamed  to  their  native  land  suf- 

fe'X^nS  ^^om  blindness,   but   simply  for  300 

L»liBd  Paris  poor.     He  established   hospices, 

^jxi«3  eodowed  them,  at  Vernon  and  Pontoise. 

j^  ^  s  later  period  he  enlarged  the  Hotel  Dieu 

^£     Psris,  and  endowed  it  independently  of 

^i^^vante  gifts  which  he  regularly  transmitted. 

£^rCatlj,  he  erected  and  inaugurated  with  great 

ek<kl«inQity  the  Gompiegne  HospitaL     Henry 

IX^.  founde*!    in    France   the    first    military 

liospitsL    In  1C04  he  laid  the  first  stone  of 

ilieH<\pital  St.  Louis,  one  of  the  most  benu- 

-fciful  in  Europe.     This  prince  added  to  the 

HOt«I  Dieu  two  rooms,  still  existing.     Some 

^ean  before,  Marie  de  Medici  had  brought 

some  Freres  de  St.  Jean  dc  Dieu  to  cure  the 

sick  St  the  Uopital  de  la  Charity,  wliich  she 

lind  founded.     Under  Louis  XIIL  the  Incur- 

ablei.  La  Pitie,  La  Salpetri^re,  were  founded. 

The  Blc^tre  was  destined  for  invalid  soldiers. 

It  was  also  under  this  king  that  St.  Vincent 

die  Paul  commenced  Iiis  efforts  in  favour  of 

foundlings.     Louis  XIV.  create<l  the  H6pital 

des  Enfants  trouves,  the  Invalides,  and  the 

<^n«ral  HospitaL 

The  eighteenth  century  witnessed  the  erec- 
tion of  several  hospitals  whose  names  will 
^  «ver  honoured,  such  as  Beaujon,  Cochin, 
Necker,  ko. 

In  England  the  oldest  hospital  is  Bethlehem 
^o«|)ttal,  a  royal  foundation  for  lunatics  in- 
corporated by  Henry  VIII.,  1547.    The  chief 
hospitals  of  the  metropolis  and  the  dates  of 
t^«ir  erection  are  as  follows  :— 


&<>thl(hem   (oldest    lunatic    s.«ylum    in 
Kuropc,  except  ooc  at  Granada;    . 

^nncer,  Bromptoo 

^kiariog  Cross 

(New  hospital  built,  1831  ) 
C'«>DsainpUon,  Brompton   .... 

iKfDtal 

X>readBoaght  whip  (jmunen's)    . 
^reline  (Baron  Rothscbild's)    . 

B^'cver 

^ree  Royal.  Gray's  Ton  Fjsne    . 

^.■eraDSD,  Ihtlston 

<  Ireat  Northern 

ClaT's 

XlaJiBemann  (homccoii&thic) 

IdioU' 

Incorsbles* 

Jews' 

XinfC's  College 

l«ck 

liondon 

LyinfT-in,  British 

LyinfT-in,  City  of  London  .... 

Lyiofr-in,  (General.  I^mbeth 

Lying-in,  Queen  CHiarlottc's 

Lying-In.  Qoeen  Adelaide's 

London  Ophthalmic,  Finsburr  . 

London  Ophthalmic,  Qray's  Inn  Road 

Middlesex 

Orthopedic 

Saaiaritan,  free  (for  women  snd  children) 

Sirk  Children 

Saaallpoz 


Foandsd. 

1547 

1801 
1818 

1841 
1^68 
1821 
1^69 
180*2 

n2» 

1845 
1856 
1721 
185<) 
1-47 
1850 
1747 
1839 
1740 
1740 
1749 
1750 
1705 
1752 
1S24 
1804 
1843 
1745 
U3^ 
1847 
1851 
1740 


Foatwl«d. 

St.  Bartholomew's 16»6 

St.  George's 1738 

St.  Luke's  (lunatics) 1761 

St  Marylebone 1871 

St.  Mary's,  Paddinfrton      ....    1843 
St.  Thomas's  (removed  1802  and  1871)      .    1553 

University  CoUege 1838 

Westminster 1719 

Women's,  Soho  Square  ....  1843 
That  the  crowding  together  of  a  number  of 
sick  in  one  building  has  its  evils  there  can  be 
little  doubt,  and  in  former  times  it  has  been 
attended  with  great  fatality,  partly  from 
faulty  construction,  and  in  a  great  measure 
from  neglect  of  the  most  common-sense  rules 
of  hygiene.  F(»r  example,  in  a  French  book 
published  in  1777,  we  read  :— 

"Imagine  a  long  suite  of  rooms  close  toge- 
ther, in  which  are  assembled  diseases  of  every 
description,  and  in  which  are  crowded  often 
three,  four,  and  six  patients  in  one  bed,  the 
living  by  the  side  of  the  moribund  and  dead, 
the  air  infected  by  exhalations  from  this  heap 
of  unhealthy  bodies,  carrying  from  one  to 
the  other  the  jiestilential  germs  of  disease,  and 
on  every  side  sorrow  and  suffering — such  ii 
the  Hdtel  Dieu.'' 

This  account  is  corroborated  by  Lenon,  who, 
writing  in  1788,  says  :  **  At  the  HAtcl  Dieu 
the  number  of  beds  is  1219,  of  which  733, 
called  large  beds,  52  inches  wide,  accommodate 
four  or  even  six  men,  who  have  thus  only 
either  8}  or  13  inches  at  their  disposal ;  and 
486,  called  small  beds,  3  feet  wide,  in  which 
the  sick  lie  singly.  We  have  seen  wards  so 
crowded  that  the  number  of  the  sick  amounted 
from  558  to  818.  It  has  been  proved  that  in 
no  hospital  is  there  so  little  air  to  breathe  as 
in  the  HAtel  Dieu ;  elsewhere  they  give  them  7 
cubic  toises (a toise is 6*39459 ft.),  whilitinthe 
HAtel  Dieu  they  scarcely  have  in  some  wards 
more  than  2}  toises,  in  others  1  toise.  There 
are  even  wards  where  the  cubic  space  is 
below  that."  Such  a  state  of  things  is  impos- 
sible at  the  present  day,  although  in  hastily- 
constructed  hospitals,  in  times  of  epidemic 
stress,  great  errors  in  our  own  times  have 
been  committed  in  administration ;  witness,  for 
example,  the  notorious  Hampstead  Smallpox 
HospitaL  There  are  differences  now  in  the 
rate  of  mortality  in  different  London  hospitals, 
esx>ecially  with  regard  to  surgical  cases,  evi- 
dently due  to  defective  sanitary  conditions. 
It  has  long  since  been  decided,  that  although 
there  must  be  general  hospitals  for  accidents 
and  the  legion  of  ordinary  diseases,  and 
although  there  may  be  special  hospitals  for 
the  furtherance  of  distinct  branches  and 
specialities,— such,  for  example,  as  the  eye, 
the  ear,  tc— there  must  be  in  every  populous 
district  or  town  a  proper  and  fit  place  for  the 
treatment  of  infectious  fevers.  The  definite 
establishment  of  fever  boipilaU'vtA  Wi^^S^o^c;^ 
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outcome  of  the  fatal  typhus  epidemic  which 
committed  such  ravages  at  the  close  of  the 
eighteenth  century,  and  the  first  was  opened 
at  Chester.  Liverpool,  Manchester,  Norwich, 
Hull,  Dublin,  London,  and  other  towns  soon 
followed  ;  and  at  the  same  time  the  necessity 
of  establishing  fever  wards  in  the  old  hos- 
pitals was  acknowledged,  and  in  a  g^eat  many 
cases  acted  upon.  There  are  yet,  however, 
numerous  institutions  with  no  means  of  iso- 
lating infectious  cases.  It  is  scarcely  two 
years  ago  when  smallpox  broke  out  in  a 
provincial  infirmary ;  the  authorities  turned 
out  all  those  who  were  able  to  leave,  with 'the 
effect  of  introducing  the  disease  into  the 
neighbouring  villages !  ! 

The  separation  of  fever  from  general  cases 
would  appear  one  of  those  first  principles  of 
an  obvious  character  that  are  at  once  accepted 
by  the  human  mind  ;  yet  even  to  the  present 
time  there  are  many  who  oppose  the  plan,  the 
chief  objection  in  their  opinion  being  that  the 
poison  of  the  fever  being  more  concentrated, 
there  is  a  greater  mortality  among  the  patients 
themselves,  and  the  nurses  and  attendants 
are  likely  to  catch  the  disesise.  The  first  of 
tliese  objections  is  purely  theoretical,  and  is 
disproved  by  facts;  for  instance,  Murchison 
shows  that  one  person  took  typhus  (in  18G2) 
for  every  five  typhus  patients  admitted  into 
the  general  hospitals,  but  only  one  for  every 
sixty-seven  admitted  into  the  London  Fever 
Hospital ;  and  that  one  person  died  out  of 
every  fourteen  admitted  into  the  former,  but 
only  one  for  every  326  admitted  into  the  latter. 

In  large  towns  it  is  seldom  difficult  to 
obtain  a  staff  of  nurses  whose  age  is  such 
that  it  does  not  predispose  them  to  fever,  or 
who  have  previ<iusly  had  an  attack.  Statistics 
show  that  persons  of  forty  years  of  age  are 
not  very  liable  to  typhoid,  while  persons  under 
thirty  pass  through  typhus  better  than  those 
over  that  age.  It  is  therefore  well  in  a  typhoid 
ward  to  employ  elderly  or  middle-aged  people, 
in  a  typhus,  younger  persons.  Typhoid  is, 
however,  treated  daily  in  general  hospitals 
without  evidence  of  injury,  the  principal 
contagion  residing  in  the  dejecta.  The  exhala- 
tions from  the  breath  and  skin  do  not  appear 
to  travel  far  or  have  great  virulence,  and  the 
dejecta  can  be  easily  disinfected.  Cases  of 
fever  should,  however,  never  be  mixed  up 
with  the  other  patients,  but  have  separate 
wards.  Typhus  in  a  general  hospital  is  one 
of  tlie  most  dangerous  diseases,  and  is  so  likely 
to  spread,  that  it  should  never,  where  possible, 
be  admitted.  It  is  not  easy  to  prevent  the 
importation  of  one  or  two  casus  in  epidemics, 
as  the  diagnosis,  until  the  fever  is  developed, 
is  not  always  easy ;  still  reasonable  care  can 
always  bo  exerted. 


Hospital  Construction  generally. — We  1a a 
learned  much  in  hospital  construction  kxu 
the**  Report  of  the  Commission  on  theSan  ita 
State  of  the  Army  in  1857,"  which  emboclj 
the  genend  principles  of  improved  ho!Sf>it 
construction.  The  theory  of  erection  of 
good  sanitary  building  is  perfect,  but  the  x>t: 
tice  in  carrying  out  the  details  leaves  3 
much  to  be  desired.  The  brain  can  oft 
conceive  what  the  hand  has  not  the  skill 
accompliiih. 

As  they  are  charitable  institutions,  si 
gested,  built,  and  endowed  by  charity,  1 
first  axiom  is,  economy  of  construction, 
unnecessary  embellishments,  architect;!! 
adornments,  corridors,  passages,  rooms,  t 
to  be  avoided.  A  hospital  shonld  cont^ 
nothing  more  than  wards  for  sick,  and  rooi 
for  attendants  and  Ward  remiirements.  T* 
foundation  of  a  hospital  plan  is  the  wani,  a 
else  is  merely  subsidiary.  And  this  subsidia  J 
accommodation  should  be  no  longer  in  supe 
ficial  area  than  is  absolutely  wanted  ;  motf 
than  this  is  unnecessary  expenditure,  an^ 
adds  an  element  of  mischief  to  the  building. 

For  obvious  reasons,  the  out-patients'  de- 
partment should  have  no  connection  with  th< 
hospital  so  called.  The  same  remark  applies 
to  kitchens,  stores,  boiler-rooms,  cellars,  dust 
bins,  and  the  like,  also  to  physicians*  and  sur 
geons'  rooms,  and  dispensary.  It  is  quite  pos 
sible  in  practice  to  keep  the  buildings  require* 
for  patients  and  their  attendants  just  as  muc 
by  themselves  as  if  they  were  miles  awa 
from  the  subsidiary  accommodation,  and  yc 
to  place  the  whole  of  this  latter  in  perfectl 
convenient  localities. 

It  is  a  grave  error  and  no  saving  of  cost  t 
place  them  altogether  within  the  hospita 
The  whole  structure  is  complicated  by  th 
arrangement,  and  the  sanitary  condition  < 
the  building  is  endangered.  Small  counti 
hospitsils  may  to  some  extent  form  an  exce] 
tion  to  this  rule,  but  even  in  them  thei 
should  be  no  communicating  atmosphere  b< 
tween  the  wards  and  the  subsidiary  accomm* 
dation.— ("Principles  of  Hospital  Construi 
tion,"  by  Sutherland  and  Galton,  Lance 
1874.) 

One  of  the  first  things  is  to  ensure  a  health 
site.  There  may  be  some  difficulty  in  towi 
to  obtain  an  unexceptionable  one,  since  ho 
pitals  are  most  useful  in  an  unhealthy,  ovei 
cn)wded  locality ;  but  this,  of  all  sites,  is  tb 
worst,  and  instead  of  putting  the  hospital  i 
such  a  population  centre,  it  is  best  to  establis 
it  where  there  is  most  facility  of  comrannio 
tion.  The  soil  should  be,  if  possible,  a  sel 
draining,  gravelly  soil ;  but  if  a  damp,  clayey 
impermeable  soil  must  be  built  upon,  then  i 
should  be  prepared  thoroughly  by  draining. 
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A  gentla  elevfttion,  ralerit  junbut,  U  best,  i  uf  pntieata,  bo  inucli  the  better.  Tbo  Frencli 
hMpital  or  habiUtLOB  of  any  kiad  hmpitoli  in  tbii  respect  haie  n  tniutifont  xl- 
j^tiooMbabailtwith  thagroiitidriiiDsiliroctI}-  Tantage  over  onTs.  For  iniLance,  the  St. 
j0  (rontoT  beliind.  TbiiobitructaveiitilMiDa,  Actoine.  St,  lAiuis,  and  the  Neckcr  nrs  nir- 
^Ddtbthigb  gruun<l  ilruiui  directlr  into  the  rouniliMl  bf  Urge  nnd  bpnutifully  Inid-ont 
loW'  The  ■urTDundiugi  of  a  hospital  arc  of  .  gardeni,  a  pleiiiant  reiort  for  coiivjiloccnt*. 
the  fint  impnrtanea.  If  narrow  courla.  filthy  '  "  The  requirements  as  to  aite  ars  thus  dry- 
illeriuid  pasHLges,  cloatar  on  all  lidei,  every  nega,  healthinois  of  aurruundings,  and  facility 
viud  mnit  bring  deteriur«t«d  air.  If  there  I  of  eiternal  movement  of  the  atmosphere."— 
tie  imiilEj  nianufaetoriea,  or  other  insauilnry  ;  (Op.  cit.) 

eooiiilkmt,  in  the  vicinity,  the  patienta  muat  |      The  next  coiisiileratian   is  the  form  of  the 
iuff«,  huilding.      The  time    when   Inrge    hosjiitaU 

Wlitre  possible,  aa  open  ipace  in  the  were  eonitructcd  of  one  huge  block  or  great 
■aburU  of  a  town  ihonld  be  aeleoted.  If  mmbliny  continuous  building,  like  the  Ili>tel 
mffii'ient  ground  can  be  had  for  the  exerciae     Dieu  of  Pnria,  is  pnihnhZy  for  ever  at  an  end. 


Til*  ennd  principle  that  appears  to  be  defl- 
nileijr  iMtled  is  isolated  blocks,  lo  wranged 
that  tb*  atmoaphere  of  each  block  ii  also  iao' 
tatnL  Thja  ii  the  true  pavilion  principle, 
Ukl  ii  effected  in  perfection  in  the  Herbert 
Hmpitil;  but  rertninly  not  in  the  new  St. 
Thmtui't.  wliere  (here  is  a  nominal,  not  a  mil 
uoUlioB.  In  order  to  carry  the  principle  out,  it 
ii  DKeiury  tlint  there  ahould  be  two  dlatinct 
Jiiiiinns  in  the  plnn,  one  entirely  for  tho 
nek,  the  other  tor  adminiitraiive  purposes. 
"Tbii  latter  divisiOD  miglit  be  ao  deaigned  as 
towotiin  the  diapensary  and  the  out-patient 
<iip(ttiaent;batitwonld  be  fur  better,  where 
(juJi  admit  of  it,  to  lepitnt*  the  oat-patient 


■rnvide  I 

tveen  the  dilTerent  blocks,  but  this  can  be, 
and  ouglit  to  be,  effected  (aa  in  the  Herbert 
Hoapital,  figs.  38  and  30)  in  auch  a  manner  that 
the  air-isolation  of  the  dilTercnt  blocki  shall 
bo  complete.  Tho  hospital  proper  in  its  turn 
ahoald  he  divider!  into  tho  required  number  of 
blocks,  sothntnot  more  thsn  a  certain  number 
of  sick  are  placed  under  one  roof  ;  and  theic 
blocks  or  pavilions  ahould  be  connected  with 
each  other  in  aucb  a  way  that  each  pavilion 
ahould  be  aa  iaolated  from  its  neighbour  as 
if  it  ttMxl  b<r  itMU.    TtM  kM(\\aiAiw&&,'av 
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■bort,  consist  of  a  certain  number  of  perfectly 
distinct  hospitals  connected  together  merely 
for  facility  of  access.  Such  a  hospital,  there- 
fore, must  consist  of  a  number  of  pavilions.'" 
—{Op.  n't.) 
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Fig.  40. 

In  small  hospitals  in  the  proTinces,  the 
Mock  system  is  probably  as  good  as  any  other, 
and  the  pavilion  plan  unnecessary  (figs.  38  and 
39). 


The  general  axis  of  hospitals  b 
north  and  south,  or,  at  all  events, 
the  wards ;  thus  each  side  obtaii 
fluence  of  the  sun,  which  aids   -^ 
and  prevents  damp. 

The  next  thing  to  be  considered  is 
the  hospital  unit.  It  should  be  oi 
size  to  give  2000  cubic  feet  of  air  to 
which,  with  good  Tentilation,  ougl 
the  air  sweet. 

The  ward  is  best  made  long  ai 
(narrow,  i.e.,  in  proiwrtion  to  its  ler 
opposite  windows,  to  admit  of  cross-^ 
(fig.  40).  The  height  should  be  aboi 
the  wall-space,  per  bed,  7  feet  4  ii 
width  of  the  ward  certainly  not  le 
feet.  The  length  must  depend  upoi 
ber  of  beds. 

The  great  and  essential  point  is  1 
ficial  space  per  bed.  This  at  the  L 
is  104  square  feet,  at  the  Vincent 
square  feet,  at  the  Herbert  96  sq 
so  that  it  nvay  be  put  down  that  i1 
the  best  -  constructed  hospitals  fro: 
100  square  feet.  In  this  respect  w( 
only  to  consider  the  amount  for  si 
quirements,  but  also  in  the  Lond> 
a  number  of  students  are  taught  ni 
bed,  and  therefore  such  hospita 
additional  area. 

The  following  is  a  sketch  of  a  ward 
double  pavilion,  each  half  of  which 
a  ward  unit ;  it  embodies  the  follu 
ciples  (fig.  40):— 

**  The  number  of  beds  is  divisib! 
by  which  the  whole  wall -space  i 
"Wherever  it  is  not  intended  to  intr 
places  in  the  outer  walls,  the  same 
relations  should  be  observed ;  but 
such  a  proportion  in  the  bed-Kpac< 
tates  the  introduction  of  artificia 
and  ventilating  arrangements;  or, 
case  of  the  Herbert  Hospital,  the  i 
grates,  of  which  there  are  two  pla^ 
centre  line  of  each  ward.  The  v 
windows  along  opposite  sides,  witl 
each  comer,  and  two  beds  between 
windows  along  the  wall.  Each  war 
wise  an  end  window  to  the  open 
will  be  seen  that  the  beds  are  pri 
projections  from  direct  currents  e 
these  end  windows,  which  currents 
down  the  centre  si>ace  between  the 

"  The  water-closets,  ward  sinks,  b 
tory  basins,  and  urinals  are  idaced  \ 
jections  at  the  outer  or  free  ends  of 
having  special  ventilating  arrangem 
suring  that,  from  whatever  directio 
blows,  no  effluvia  can  enter  the  war 
**  For  each  ward  is  provided  a  sm 
room,  with  an  inspection -window 


ill  •»!  ■  Binsll  Hiillei?  for  wMbing  U|i  i  ihown  id  the  iilan,  hnv*  Imbti  found 
tbiiigi  uiil  proTiding  warm  vt>t«r,  or  1  tice  inffiejent  in  tha  Herbert  Hotpital, 
"ni  tooit  or  drink  fur  ■peoial  ouei.  ing  which  they  were  conddered  in  eoi 

"lUe  rttutive  dimejiioDi  of  nil  thoM  porta,  |  with  the  entire  uirsngeiDeiita.     lathe 


n  in  li^'.  40  the  two  wanli  ere  I  lighted  and  ventiUttd  hj  Mveid  large  lofl 
tteetatMj  got  off  from  edch  oilier  bj  s  12-  wiudowi.  But  the  wanls  admit  of  othi 
fMt-wide  c4iTridor  and  a  central  hiJl  carrieil  |  methodi  of  amngement.  Tbej  inij  1 
ip  t«  the  roof  of  the  baiJSag,  when  It  it  I  plAoed  lingly  or  tltonuito^j,  oi  V[t\w, 
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**ODe  ftdvantflge,  iDdccd,  of  the  pavilion 
structure  is  the  facility  with  wliich  it  ac- 
commodates it«clf  to  the  shape  of  the  site.*' 
—(Op.  cit.) 
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rig.  42. 

The  accessories  of  the  ward  remain  to  be 
considered.  It  must  be  light,  have  floors  and 
walls  into  which  contagious  fluids  or  particles 
do  nut  easily  soak.    The  windows  in  sonic 


hospitals  are  at  the  rate  of  one  to  eaci 
Perhaps  this  is  more  than  enough, 
window  fits  tight,  they  even,  when  close 
natural  ventilators.     Too  much  glass  it  > 
tionable.     In  winter,  it  cools  the  air  ;  in 
nier,  a  room  with  many  windows  may  bt 
like  a  conservatory  in  temperature, 
glass  is  the  best  material,  and  the  wi 
should  swing  open  to])  and  bottom.    The 
are  recommended  to  be  coated  with  as 
and  as  impervious  a  cement  as  can  be  obt» 
One  of  tliis  kind,  capable  of  being  poli 
has  been  tried  in  the  Herbert  Ho»pita 
admits  of  being  washed  with  soap  and  i 
The  floor  is  best  constructed  of  oak,  witb 
joints,  polished  with  bees- wax.     Such  f 
is,  however,  very  slippery,  and  weak  pa 
may  have  many  a  fall.    The  be^t  pobitii 
water-closets  is  a  se^iarate  square  block  i 
end  comers,  with  a  passage  and  lobby  le 
to  them*  both  having  cross- ventilation  1 
posite  windows.    All  the  pipes  from  the  < 
should  be  trapped,  and  where  necessary 
with  charcoal  deodorisers. 
Single  wards  are  undoubtedly  best. 
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superimposed  one  upon  the  other,  there  is  dan- 
ger of  foul  air  rising  from  one  to  the  other. 
The  unhealthiness  of  top  wards  has  often  been 
shown.  For  example.  Hunter  remarked  that 
in  two  wards  of  exactly  the  same  dimensions, 
but  the  one  over  the  other,  and  containing 
exactly  the  same  number  of  sick  under  similar 
circumatHBce»,  the  mortality  was  greatest  m 


the  upper  one.  The  JMarquis  do  Pas 
in  his  Keport  on  the  Hospitals  (France) 
1804  to  1814,  showed  that  there  was  a 
the  greatest  mortality  in  the  upj^er  wa 
the  lintel  Diuu,  where  they  were  su| 
posed,  but  elsewhere  equal.  He  tru) 
marked  that  attendance  on  the  sick  was 
\  d\CELC\i\t  Ya  iViL^  Viv^  '^w^xda  tluui  in  the 
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ftooit,  thai  the  convaletcents  could  not  walk 
out  wHh  the  same  facility,  and  that  in  caae  of 
fire  there  would  be  great  difficulty  in  saviog 

life. 

Esqairol  had  previously  called  public  atten- 
tion to  the  incontestable  advantage  in  build- 
ings of  the  kind,  of  ground-floors  in  the  chest 
tffectioDS  of  old  men.  Still,  ground  is  so  dear 
in  Urgo  towns  that  a  two-storied  building  is 
in  utny  cases  a  necessity,  nor  with  proper 
amngements  should  it  have  any  ill  effect, 
lilore  than  two  stories  high,  although  practi- 
cally often  difficult  to  avoid,  is  to  be  looked 
apMivith  disfavour,  but  mechanical  arrange- 
uentt— such  as  lifts,  &c. — partially  obviate 
the  objections. 

The  arrangement  of  the  different  units,  the 
Mparate  pavilions,  is  a  matter  which  may  be 
deilt  with  in  various  ways,  and  greatly  de- 
pendi  upon  the  particular  site.  They  may  be 
l^atA  parallel  to  each  other,  or  end  to  end. 
FigL  42,  43,  and  44  will  show  the  different 
ijvtems  employed  in  the  best  hospitals. 

There  are  one  or  two  points  that  are  appli- 
cable to  all— viz.,  that  the  pavilions  should 
liare  do  structure  between  them,  and  they 
thoald  be  connected  simply  by  a  low  corridor. 
It  is  best  open— mere  open  arches  supported 
bj  pillars.  The  administration  should  be  en- 
tirely separate  from  the  pavilions,  and  there 
should  be  a  separate  building  for  the  nurses 
to  sle^p  in.  It  is  a  great  stroke  of  policy  for 
the  Dianagers  of  a  hospital  to  keep  the  nurses 
io  the  best  possible  health ;  by  so  doing  they 
ensore  efficiency. 

A  very  original  plan  of  hospital  construc- 
tion has  been  proposed  by  Mr.  Grecnway  of 
Plymoutb.  There  is  a  double  row  of  glass 
oumpartments  along  the  centre  of  the  ward, 
and  separated  from  the  side  walls  by  a  corridor. 
The  glass  compartment  is  so  ventilated  that 
the  vitiateil  air  is  effectually  removed.  Ex- 
I'ericDce  will  show  whether  thus  putting  our 
uekly  plants  under  glass  shades  will  answer 
better  than  the  usual  plan.  The  cost  per  bed 
i«  £150. 

Tu  the  general  and  daily  management  of  a 
)>ospital  is  often  due  its  good  or  its  bad  results. 
Cureful  sanitary  supervision  will  make  a 
bidly- constructed  hospital  healthy.  Cnrc- 
1  illness  and  ignorance  will  falsify  the  results 
cf  the  best  architects  and  physicians. 

The  immediate  disinfection  of  all  contagious 
excreta,  the  hourly  watching  of  ventilation, 
exeetsire  cleanliness,  the  prompt  removal  of 
the  dead,  order,  discipline,  sobriety,  and  in- 
telligent quiet  management,— these  are  the 
tbings  that  render  a  hospital  efficient. 

The  general  hospitals  having  been  considered, 
there  remain  those  special  structures  peculiar 
towirfare — viz.,  mUitary  and  naval  hospitals 


— as  well  as  cottage  hospitals,  and  hospitals 
for  sanitary  authorities. 

Military  Hospitals.— A  stationary  military 
hospital  is  constructed  on  the  same  principles 
as  the  civil,  but  the  exigencies  of  warfare  re- 
quire either  camps  or  light  buildings,  which 
can  rapidly  be  put  up  in  the  rear  of  an  army, 
and  n.s  rapidly  remove(L  The  late  war  bus 
enforced  the  lessons  taught  long  ago — viz., 
that  all  buildings,  churches,  hotels,  kc,  are 
to  be  avoided  as  hospitals.  The  sick  and 
wounded  do  far  better  in  tents,  wooden  huts, 
and  other  light  buildings  constructed  at  the 
time. 

During  the  siege  of  Paris  we  learn  that 
almost  every  kind  of  building  was  utilised  as 
a  hospital,  and  as  a  consequence  pyaemia  and 
gangrene  prevailed  to  a  frightful  extent. 

Our  own  war  hospitals  are  divided  into — 

1.  Regimental,  which  are  small  hospitals 
for  the  purpose  of  treating  men  when  first 
reported  sick,  and  slight  cases. 

2.  Division  Hospitals.  These  are  in  charge 
of  a  staff  surgeon,  and  are  for  the  wounded. 

3.  The  Field  General  Hospital,  where  all 
the  wounded  that  can  be  transx)orted  from  the 
front  to  the  rear  are  placed. 

In  rear  of  these,  again,  there  is  some  more 
permanent  building,  sometimes  constructed  of 
iron  at  home,  and  then  sent  out  in  pieces, 
so  as  to  be  quickly  put  up. 

The  Germans  follow  a  similar  plan.  Their 
war  hospitals  are  in  three  classes,  called  re- 
81)cctively  Feld,  Kriegs,  and  Reserve  Latharin, 
and  the  wounded  are  successively  transferred 
from  the  one  to  the  other,  and  then  when 
well  enough  transported  into  the  interior. 
The  great  established  principle  in  war  hos- 
l)itjils  is  that  they  should  be  either  tents  or 
wooden  huts,  with  ridge  ventilation,  and  that 
as  soon  as  possible  the  wounded,  if  able  to 
bear  the  journey,  should  be  transported  far 
away  from  the  seat  of  operations. 

Dr.  Parkcs,  summing  up  the  hygi?ne  of  field 
hospitals,  considers  that  they  should  consist 
of  tents  of  good  size,  well  ventilated,  and  trith 
flaps,  by  which  they  can,  if  desired,  be  con- 
verted into  awnings;  the  tent  floor  to  be 
covered  with  clean,  and,  if  possible,  dried  earth 
or  charcoal,  and  to  be  then  covered  with  a 
waterproof  cloth  or  boarded.  The  boards 
should  be  removed  frequently  and  the  earth 
cleaned,  in  order  to  prevent  the  accumulation 
of  offensive  rubbish.  In  the  war  of  the  Ameri- 
can Secession,  as  well  as  in  the  Franco-Prussian 
war,  the  American  tent-ambulance,  constructed 
of  field  tents,  14  feet  long,  15  feet  broad,  and 
15  feet  high  to  the  ridge-pole,  was  much  used, 
and  appeared  to  answer  welL  "  Three  such 
tents  joined  end  to  end  formed  one  long  pavilion 
ca])ablo  of  accommodating  ^ii\^bte<tu  "wowiwiR^i 


iiieu  without  oroTiling  Ifigi.  45  and  46).  I  means  of  an  opeaii 
TLB  fioaring  conaiiUd  of  pLuiki  placed  n]Kin  on  oppoaite  liilea  of  the  u 
croai-inpporU,  anil  raiaed  about  3  inchei  from  |  cloth  itaelf  via,  moreover, 
the  aoil.  In  enoh  diviaiou  or  aejiarate  imall  1  althoagh  not  to  wet ;  ami 
teat  were  lix  camp  iron  bedi  —  the  very  I  etited  that  the  whole  expetii 
oiiea  that  h.id  been  eraptojed  in  the  American  I  including  heating  apparntai 
Jul   tree  rentitatiun   wai   entured   \>j  I  under  130  franc*  per  hed. 


a  the  roof  alterni 


"  The  ifatetn  of  wanning  waa  efBciPi.t,  lini- 
ple,  and  economicM.  A  trench  of  nbont  40 
ceiitimclrea  broad  and  deep  was  made  in  the 
ETOOnd,  eileuding  from  one  end  to  the  other 
of  the  tent;  a  pit  of  about  1  millimetre  50 

tentimetm  in  dimeniuont  exwnAed  tX  otn 


end.  An  oidinary  stove  vr»  built  inli 
Utter,  the  fine  of  which  extended  along 
trench  uoderthe  floor,  and  tom  at  the  fai 
end  in  the  form  of  a  chimney.  Alon 
course  it  waa  carcfullj'  built  in  by  brick 
ntortKc,  t>  ^Lted.  <i^}eiuui(  beini  left  ii 
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flooring  at  ahort  intervals,  so  as  more  readily 
to  ftdmit  the  Meat.  The  pit  for  the  stove 
vu  covered  over  by  a  pent  roof,  a  few  steps 
Utding  down  to  the  fireplace.  A  movable 
Tilre  in  the  flue  provided  a  ready  means  of 
regolating  the  temperatare,  and  even  of 
diverting  the  heat  from  one  tent  to  the  one 
adjoining,  for  which  purpose  branch  flues  were 
trran^ed  from  some  of  tliem. 

"^ODg  the  many  advantages  of  this  mode 
of  beating  was  tlie  circumstance  that  after  a 
time  the  soil  under  the  tent  became  heated  as 
vfU  M  the  interior  itself ;  a  steady  and  con- 
Fttnt  movement  of  air  in  the  interior  was, 
moreover,  kept  uj) ;  and  even  in  the  depth  of 
winter,  with  an  external  temperature  of  25"  F., 
that  of  the  interior  could  be  retained  easily 
at  .Vj"  F.  if  necessary."— (Lessons  on  Hygiene 
au<l  Surgery  from  the  Franco-Prussian  War, 
brC.  A.  Gordon.) 

In  the  American  war  some  of  the  hospitals 
c.*ntainea  from  2000  to  2800  beds— in  fact, 
tbey  were  much  too  large.  The  numbers  under 
the  lame  roof  should  be  as  small  as  possible. 
H:unTni)nd  states  that  in  liis  experience  the 
bejtsize  for  a  ward  or  tent  was  that  whicli 
vould  accommodate  fifty  men :  length  of 
Ward,  175  feet ;  width,  25  feet ;  height,  14 
ftret ;  sai>erficial  area  per  man,  87  feet ;  cubic 
«i)Ace  per  man,  1200  feet ;  ridge  ventilation  by 
an  oi>'?ning  10  inched  wide  running  the  whole 
length  of  the  roof. 

In  the  Austrian  campaign  of  1850,  the 
method  of  distribution  over  a  largo  tract  of 
country,  snd  in  mnny  small  hospitals  fro- 
•luently  entirely  removed  fronj  militarj'  control, 
notwithstanding  the  disadvantage  of  badly- 
arrange<l  transport  and  want  of  care  en  routCy 
waj  attended  by  most  satisfactory  results,  not 
"nly  as  rc.,']ir<ls  the  health  of  the  sick  but  the 
behaviour  of  the  soldiers. 

The  distribution  spread  no  epidemic  among 
tlie  civil  popuhition,  but,  on  the  contrary, 
(^I'idemics  among  the  soldiers  were  arrested 
Ijit 

fTotjntat  67///)^?.— Sliips  have  the  one  great 
advantage  of  isolation,  but  they  are  difficult  to 
ventilate,  the  space  is  cramped,  and  there  are 
other  disadvantages.  They  arc,  however,  ex- 
tremely useful  in  certain  cases,  especially  in 
warfare.  One  of  the  best  hospital  ships  ever 
coustnictetl  was  the  Victor  Emmanuel,  sent 
out  to  tlie  Ashantee  war.  A  short  account 
of  this  vessel  will  give  an  actual  example  of 
vhat  a  hospital  ship  ought  to  be. 

"H.M.S.  Victor  Emmanuel  is  a  wooden 
•crew  steamship  of  the  old  class,  of  5157  tons, 
»nd  carried  originally  seventy  -  nine  guns. 
•She  was  launched  at  Pembroke  dockyard  in 
September  1855,  under  the  name  of  the 
BcpoUe ;  but  having  been,  shortly  after  the 


close  of  the  Crimean  war,  visited  and  admired 
by  the  Emperor  Victor  Emmanuel,  she  was 
ordered  henceforth  to  bear  the  name  of  that 
monarch.''  She  was  converted  into  a  hospital 
ship  in  1873.  As  now  constituted,  she  is  a 
flushednleck  ship  with  poop  added,  and  has 
below  what  may  be  called  a  service  deck,  a 
main,  gun  (or  lower),  and  orlop  deck.  The 
water-supply  is  stored  in  large  tanks  amid- 
ship.  Three  of  these  reservoirs  contain  salt 
water  for  flushing  closets  ;  three  fresh  water, 
for  washing  and  bathing  purposes ;  and  two 
are  fitted  with  Crease's  filters,  for  drinking 
and  cooking  purposes  only.  From  these  tanks, 
by  an  elaborate  system  of  pipes,  all  parts  of 
the  ship  are  supplied,  so  that  anywhere,  at 
any  moment,  salt,  fresh,  or  filtered  water  may 
be  obtained.  The  hospital  deck  is  230  feet 
long ;  width,  52  feet ;  height  from  deck  to 
beam  G  feet  2  inches,  and  from  deck  to 
deck  nearly  7  feet.  Ventilation  and  light  are 
ensured  by  sixty -six  ports,  fitted  with  sashes 
and  jalousies.  The  hatchways  and  two  large 
stern  ports  also  assist  ventilation ;  while  six 
cowled  tubes,  projecting  higher  than  the  bul- 
warks, and  trimmed  head  to  wind,  act  as  down- 
casts. The  upcast  ventilation  is  provided  for 
by  long  slits  in  the  deck,  covered  with  wooden 
hoods  (resembling  in  some  respects  the  ridge 
ventilation  in  hospital  tents).  These  hoods 
are  arranged  so  that  they  may  be  raised  or 
depressed  to  any  extent.  There  arc  numerous 
orifices  leading  into  goose-neck  pipes  along  the 
top-sides  of  the  deck  above,  which  also  assist. 
The  engine-room  hatchway  is  completely 
separated  by  glazed  bulkheads,  so  that  no 
heat  or  smell  can  find  its  way  from  that 
source  into  the  hospital  deck.  There  are 
cabins  on  each  side  of  the  stem  for  the  use  of 
sick  officers.  The  latrines  are  on  the  upper 
deck,  opening  towards  the  bows  just  abreast 
of  the  smoke-funnel.  There  are  also  closets 
fitted  with  i)atent  disinfecting  apparatuses  in 
different  parts  of  the  ship.  They  are  arranged 
in  three  sets— viz.,  two  sets  aft,  two  at  tho 
bows,  and  two  opposite  the  engine  hatchway. 
The  hospital  accommodates  140  patients,  oc- 
cupying cots  arranged  in  three  rows  fore  and 
aft,  and  made  so  as  to  "rock"  and  **lock." 
The  cots  are  also  provided  with  mosquito- 
curtains  rendered  uninflammable  by  tungstate 
of  soda,  and  light  canvas  screens  are  pro- 
vided. There  is  a  largo  outside  platform, 
l)roti.cted  by  wire  fencing,  on  each  side  of 
the  hospital  deck,  on  which  the  jmtients  can 
have  the  beueiit  of  fresh  air  either  in  beds  or 
chairs.  There  are  excellent  arrangements  in 
the  lavatories,  numerous  baths,  and  a  laundry 
fitted  with  Bradford's  washing  apparatus,  an 
arrangement  by  which  the  foul  linen  can 
be  hoisted  up  from  below.    The  thi^  hu  s^ 
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8I)aciou8  cooking-galley,  ice-makiiig  machines, 
dispensary,  lifts,  pumps,  &c.,  and  the  whole 
])uinted  whit«,  in  order  to  show  any  dirt. 
The  arrangements  were  so  admirable  tliat  it 
was  expected  to  be  a  great  success,  and  it 
fully  realised  all  anticipations,  except  a  few 
minor  defects  easily  remedied. 

Here,  then,  we  have  a  model  of  a  hos]>ital 
ship  —  effectu.'d  arrangements  for  plenty  of 
water,  for  cooking  food,  the  disinfection  of 
excreta,  the  ventilation  of  the  ship  through- 
out, the  comfort  and  amusement  of  the  sick, 
and  as  much  cubic  space  as  can  well  be  ob- 
tained in  a  vessel. — (For  further  details,  »ee 
Keport  on  H.M.S.  Victor  Emmanuel,  Lancet, 
1873,  and  lancet,  April  18, 1874.) 

Dr.  Parkes  considers  it  would  be  a  good 
plan  in  largo  expeditions  to  have  a  small 
ship  converted  entirely  into  a  laundry,  a 
])roposal  that  deserves  consideration  ;  and  he 
insists  on  the  facilities  for  bathing  and  sea- 


,  drenching,  with  regular  fumigatiou  and  dis- 

I  infection. 

!  Cottagf  HospitnU. — The  same  principle  that 
has  already  been  laid  down  as  applied  to 
separate  tents  in  military  field  hospitals,  to 
separate  pavilions  in  large  hospitals,  is  seen 
in  cottage  hosi>itals.  These  have  now  btrcn 
cstal)li8hed  in  nearly  every  count>  in  England, 
and  the  results  of  treatment  are  so  good  that 
they  are  on  the  increase. 

The  cottage-hospital  system  was  originates] 
by  Mr.  Napper  of  Cranleigh ;  it  is  esi)ccially 
applicable  to  rural  districts.  Its  advantages 
are — 

1.  Skilled  nursing. 

2.  Special  appliances — such  as  water  lictls,  ^ 
fracture  apparatus,  &c.  (in  fact,  all  tht^ 
mechanical  appliances  necessary). 

3.  Isolation. 

4.  Home  comforts. 

5.  Any  medical  man  practising  in  the  (lis  .^ 
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Fig.  47. 


trict  may  have  the  use  of  them  for  a  deserving 
patient. 

The  patients  themselves  pay  a  certain  sum 
weekly,  according  to  their  means,  so  that  the 
cottage  hospital  is  to  some  extent  self-8upx>ort- 
ing,  although  voluntary  contributions  are  aL«o 
necessary.  Each  subscriber,  no  matter  what 
the  amount  of  his  subscription,  should  have 
ef^ual  i>rivilege8  in  recommending  cases.  Those 
of  emergency  and  accident  are  at  once  admit- 
ted, in  other  cases  a  recommendation  from  a 
subscriber  is  necessary.  All  infectious  cases 
as  well  as  incurable  diseases  arc  excluded. 

Tliere  will  be  little  difficulty  either  in  con- 
struction or  in  selecting  a  proper  site.  "In 
most  instances  a  couple  of  huts  or  cottoges  for 
each  sex,  with  two  or  three  rooms  each  for 
subdivision,  nurses'  rooms  alongside  the 
wards,  and  detached  kitchens,  all  connected 
by  open  verandahs,  will  answer  every  pur- 
I>ose.'*— (Galton  and  SuTHERi^YND'a  llosintal 
Construction. ) 

With  regskrd  to  the  size  of  a  cottage  ^o«pv 


tal,  it  should  be  at  the  rate  of  one  bed  for 
every  KKK)  of  population.  Three  cr>ttiige  hos- 
pitals, of  six  beds  each,  will  serve  effectually 
a  rural  population  of  18,0(X).  The  cost  i« 
about  £90  per  bed. 

Hospitals  for  Infectious  Diseases.  — It  is  im- 
portant that  every  sanitary  authority  shoultl 
act  ux)on  the  131st  section  of  the  Public  Health 
Act,  and  i>rovide  a  proper  ^dace  for  the  treat- 
ment of  infectious  diseases.  Every  board  of 
guardians  should  also  have  a  det^iched  con- 
tagious ward. 

**  Every  village  ought  to  have  the  means  of 
accommodating  instantly,  or  at  a  few  hours* 
notice,  say,  four  cases  of  infectious  disease,  in, 
at  le:ist,  two  separate  rooms,  without  requir- 
ing their  removal  to  a  distance.  A  decent 
four-room  or  six-room  cottage  at  the  disposal 
of  the  authority  would  answer  the  purpose. 
Or  permanent  ari-angement  might  be  made 
beforehand  with  trustworthy  cottage-holders, 
not  having  children,  to  receive  and  nurse,  in 
cac&e  ol  ue«d^  patients  requiring  luch  accom- 
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*»o«lation.      Two  small  adjacent  villages  (if 

^nder  the  same  sanitary  authority)  might  often 

«*«  regarded  as  one/'— (Memorandum  of  Privy 

CounciL)     The  same  Memorandum  insists, 

▼«ry  properly,  that  when  required,  an  exten- 

^un  of  accommodation  could  be  provided  in 

STUnmer  and  autumn  by   tents  and  wooden 

htita.    It  is  a  question,  indeed,  whether  huts 

or  marquees  iit-ith  ridge  ventilation  are  not 

the  best  for  sanitary  authorities  to  erect  in 


cases  of  epidemic  disease,  as  they  could  be 
quickly  put  up,  and  when  not  required  stowed 
away.  In  all  cases  not  less  than  144  square 
feet  of  floor  and  2000  cubic  feet  should  be 
given  t«  each  patient.     , 

Fig.  47  is  a  diagram  taken  from  the  Memo- 
randum referred  to.  It  shows  the  ground- 
plan  of  a  hospital  hut  for  eight  persons  of 
each  sex ;  and  where  there  is  plenty  of  ground, 
can  be  extended,  as  shown  in  fig.  48. 


Fig.  48. 

k  tdministratlve  buildings  (kitchen,  stoves,  office.^,  nurses'  bedrooms,  Ac.) ;  B,  laundiy,  Ac. ;  C.  dis!n- 
MioQ.  desil-hoase.  kc. ;  D,  huts  for  ten  patients  each,  with  HcuUeiy  and  bathroom  at  end,  and  closet 
tad  aink  at  other  end  of  each ;  E,  open  corridors.    The  dotted  lines  show  direction  for  farther  extension. 


The  London  vestries  have  generally  erected 
temporary  hospitals  of  corrugated  iron  lined 
with  match-wood.     In  the  Hampstead  Small- 
pox Hospital  there  was  an  interval  between 
the  wood  and  iron  which  was  filled  with  felt. 
^Vdj  local  authority  may  provide  for  the  use 
of  the  inhabitants  of  their  district  hospitals,  or 
temporarj^places  for  the  recex>tion  of  the  sick, 
and  for  that  purpose  may— 
Themselves  build  such  hospitals  or  places  of 

reception;  or 
Contract  for  the  use  of  any  such  hospital  or 
part  of  a  hospital  or  place  of  reception ;  or 
Enter  into  any  agreement  with  any  person 
having  the  management  of  any  hospital, 
for  the  reception  of  the  sick  inhabitants 
of  their  district,  on  payment  of  such  an- 
nual or  other  sum  as  may  be  agreed  on. 
Two  or  more  local  authorities,  having  re- 
siiectively  power  to  provide  separate  hospitals, 
mnj  combine  in  providing  a  common  hospitaL 

-(P.  a,  s.  131.) 

Any  costs  incurred  by  a  local  authority  in 
maintaining  in  a  hospital,  or  in  a  temporary 
place  for  the  reception  of  the  sick  (whether  or 
not  belonging  to  such  authority),  a  patient 
who  is  not  a  pauper,  shall  be  deemed  to  bo  a 
debt  due  from  such  patient  to  the  local  au- 
thority, and  may  be  recovered  from  him  at 
any  time  within  six  months  after  his  discharge 
from  sQch  hospital  or  place  of  reception,  or 
from  his  estate  in  the  event  of  his  dying  in 
wch hospital  or  phMse.— (P.  H.,  s.  132.) 


Where  any  suitable  hospital  or  place  for  the 
reception  of  the  sick  is  provided  within  the 
district  of  a  local  authority,  or  within  a  con- 
venient distance  of  such  district,  any  ^lerson 
who  is  suffering  from  any  dangerous  infectious 
disorder,  and  is  without  proper  lodging  or 
accommodation,  or  lodged  in  a  room  occupied 
by  more  than  one  family,  or  is  on  board  any 
ship  or  vessel,  may,  on  a  certificate  signed  by 
a  legally-qualified  medical  practitioner,  and 
with  the  consent  of  the  superintending  body 
of  such  hospital  or  place,  be  removed,  by 
order  of  any  justice,  to  such  hospital  or  place 
at  the  cost  of  the  local  authority ;  and  any 
person  so  suffering,  who  is  lodged  in  any  com- 
mon lodging-house,  may,  with  the  liko  con- 
sent and  on  a  liko  certificate,  be  so  removed 
by  order  of  the  local  authority. 

An  order  under  this  section  shall  be  ad- 
dressed to  such  constable  or  officer  of  the  local 
authority  as  the  justice  or  local  authority 
making  the  same  may  think  exi>edieut ;  and 
any  person  who  wilfully  disobeys  or  obstructs 
the  execution  of  such  order  shall  be  liable  to 
a  penalty  not  exceeding  ten  pounds. — (P.  H., 
B.  124.) 

Any  local  authority  may  make  regulations 
(to  be  approved  of  by  the  Local  Government 
Board)  for  removing  to  any  hospital  to  which 
such  authority  are  entitled  to  remove  patients, 
and  for  keeping  in  such  hospital  so  long  as 
may  be  necessary,  any  persons  brought  within 
their  district  by  any  ship  or  boat  who  are  in- 
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fect(>d  with  a  dangerous  infectioiis  dlBorder, 
and  such  regulations  may  impose  on  offenders 
against  the  same  reasonable  i)enalties,  not  ex- 
ceeding 40s.  for  each  offence.— (P.  H.,  s.  126.) 
The  Admiralty,  with  the  consent  of  the 
Treasury,  lend  old  ships  to  port  sanitary  au- 
thorities for  the  purpose  of  conversion  into 
floating  hospitals.  See  Ventilation;  Hy- 
giene, Naval,  &c 

Houses— /Sf€  Habitations. 

House-to-Hoose  Inspection  —  Medi- 
cal officers  of  health,  where  they  possibly  can 
do  so,  should  have  a  minute  inspection  of  all 
the  houses  in  their  district  made  once,  at  least, 
in  every  five  years.  The  agents  or  inspectors 
who  are  selected  for  this  office  should  inquire 
into  all  the  sanitary  arrangements  and  sur- 
roundings of  the  building,  health  of  the 
inmates,  number,  sex,  age,  kc.  Such  an 
inspection,  if  uniformly  carried  out  by  every 
district  once,  at  least,  every  two  years,  would 
be  a  complete  census,  and  afford  valuable  statis- 
tical aid  to  the  politician  and  to  the  hygienist. 
Such  inquiries  for  health  purposes  have  been 
made  in  several  districts,  but  as  the  permis- 
sion and  the  carrying  out  of  such  a  scheme 
rest  with  sanitary  authorities,  unfortunately 
it  has  not  been  in  any  degree  uniform ;  and 
though  the  officer  of  health  may  recommend^ 
he  cannot  enforce  it,  being  in  this  respect  at 
the  mercy  of  the  authorities.  *'  Such  an  in- 
quiry was  made  in  Merthyr  in  the  autumn  of 
18GG.  Nearly  10,000  houses  were  examined 
and  reported  on  by  four  intelligent  persons. 
Five  weeks  were  occupied  in  the  examination 
and  report,  the  cost  to  the  local  board  being 
£2o.  This  inquiry  embraced  the  following: 
The  name  of  the  street,  number  of  each  house, 
names  of  occupier  and  owner,  number  of 
family  and  lodgers ;  the  ventilation,  how  it 
was  secured,  whether  by  back-doors  or  by  win- 
dows the  upper  sashes  of  which  could  be  fully 
let  down  ;  the  number  of  privies  or  of  water- 
closets,  and  the  condition  of  these;  the  water- 
supply,  whence  derived  ;  and  the  state  of  any 
back  premises,  noticing  particularly  whether 
any  auinials  or  poultry  were  kept.  When 
these  returns  were  completed,  they  were  tabu- 
lated by  the  medical  officer  for  each  street  in 
each  district,  and  the  results  summed  up. 
The  usefulness  of  these  returns  has  been 
continuous.  They  now  afford  standpoints  of 
reference  whence  to  mark  the  improvements 
made,  and  to  note  the  dark  spots  that  call  for 
amendment  by  referring  to  this  *  Dictionary 
of  Habitations.'  The  state  of  each  house  is 
at  once  apparent,  and  upon  the  occurrence 
therein  of  any  case  of  disease — such  as,  e.g.^ 
enteric  fever  or  phthisis — the  exciting  cause, 
whether  excrementitious  exhalations  or  damp- 


ness of  foundations,  may  be  found.*' — (Br 
Medical  Journal,  November  10, 1872.) 

This  course  has  also  been  adopted  ama 
the  rural  sanitary  authorities  in  the  count 
Gloucester.  Dr.  Bond  in  his  annual  re] 
says  :  **I  therefore  felt  it  my  duty  to  ad' 
each  authority  that  the  first  object  to  wb 
it  was  advisable  that  its  attention  should 
directed  was  to  obtain  a  complete  and  detu 
sanitary  survey  of  the  district  under  its  jn 
diction,  and  that  its  subsequent  action  sho 
be  founded  upon  the  facts  which  the  snr 
might  disclose.  This  course  has  been  adop 
by  all  the  authorities  with  whom  I  am  < 
nected,  with  two  excex)tions,  in  one  of  wl 
nothing  has  been  done  in  consequence  of 
lay  in  the  appointment  of  an  ins])ector.  . 
The  inspectors  in  various  parts  of  the  disl 
have,  up  to  the  31st  of  December,  inr< 
gated  the  condition  of  the  whole  or  part  c 
parishes,  embracing  a  total  of  8546  sepa 
premises." — (Annual  Report  of  Medical  Of 
of  Health  to  Gloucester  Combined  Sani 
Authorities,  1874.) 

Hydatids— <Sfe  Echinococcus. 

Bydrometer — An  instrument  used 
the  purpose  of  ascertaining  the  density 
water.  It  Ib  a  glass  vessel  loaded  with  i 
cury  or  shot,  and  furnished  with  a  scale, 
zero  point  is  found  by  floating  it  in  disti 
water  at  a  temperature  of  60°,  and  marl 
the  point  on  the  scale  just  where  it  meets 
surface  of  the  water. 

Hydrophobia,  Rabies,  Canine  BC 
ness  (La  Rage)— Hydrophobia  or  rabi« 
a  disease  resulting  in  man  from  the  tn 
mission  of  the  rabies  of  animals,  especis 
of  the  genus  CaniSf  characterised  by  ge: 
ral  illness  and  a  profound  affection  of  1 
nervous  functions,  great  exaltation  of  ser 
bility,  severe  constrictions  of  the  throat,  ip 
modic  action  of  the  diaphragm,  and  oft 
tetanic  spasms— all  aggravated  by  attem) 
to  drink  fluid,  by  the  sound  of  running  wit^ 
the  least  breath  of  air,  the  contact  of  oc 
things,  and  other  external  impressious. 
is  uniformly  fatal. 

The  deaths  from  hydrophobia  in  this  count 
are  on  the  increase.  In  the  four  years  frc 
1808-71  they  were  as  follows  :  7,  18,  2 
and  56. 

In  Prussia  it  is  still  more  fatal  than  in  0 
country,  for  in  ten  years  16t)6  deaths  wc 
attributed  to  it. 

In  France  about  twenty -three  deaths  occ 
annually  from  hydrophobia. 

The  animals  in  whom  hydrophobia  is  m 
posed  to  originate  are  the  dog,  the  wolf,  t 
fox,  and  perhaps  the  cat.    The  causes  pred 
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potiu<{  are  loniewhat  vaguely  enumerated  as 

extreme  beat,   alternations  of  temperature, 

Wd  food,  deficient  water,  forced  continence, 

Iec    It  is  highly  probable  that  it  never  arises 

4e  ROTO, but  is  always  propagated  by  contagion. 

In  this  way  it  may  be  produced  in  almost  any 

iiunul,  and  even  in  birds ;  they  in  their  turn 

am  oominunicate  it  to  others,  and  so  on. 

With  respect  to  the  species  of  animal 
wbence  the  disease  was  communicated  to 
nan  in  228  cases  in  France,  the  following 
fi<^re«  sre  interesting  :— 

Jlu  yumbrr  of  Ccues  of  Jlydropkobia  in  France 
from  1850  to  1869,  with  their  Origin. 


18S  from  the  bite  of  the  do?. 
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wolf. 
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The  Mat  of  the  wound  through  which  the 
poiion  was  introduced  is  a  striking  index  of 
the  fadlity  with  which  the  contagion  acts. 
The  leat  was  noticed  in  145  cases. 


Saperior  extremities,  and  chiefly  in  the 

haods •     . 

F«« 

Inferior  extremities    .... 


79 
37 
29 

145 


Like  many  other  zymotic  diseases,  there  is 
a  period  of  incubation  before  the  effects  of  the 
Yamn  are  manifested. 

The  French  Commission  appointed  to  in- 
Tettigate  hydrophobia  have  recorded  the  period 
of  inenbation  in  147  cases  in  which  it  could  be 
wcorately  fixed,  as  follows  :— 


I    month  in 
U  mouUu  in 


26  cases. 
93 

9 


If 


147 


ft 


Tbui  the  im{K>rtant  fact  is  established,  tl^at 
the  effects  of  rabies  are  usually  seen  in  from 
s  few  weeks  to  three  months  aiter  the  conta- 
gion, and  that  longer  periods  are  more  rare. 
There  are,  however,  a  few  instances  on  record 
ifl  which  the  incubative  period  would  api>eiu* 
exctasive— c..^.,  a  esse  recorded  by  Mr  Hall 
Thompson,  in  the  **  Lancet,"  of  a  lad  age>l 
eighteen,  who  had  been  twenty-five  months 
in  prison,  during  which  period  he  had  cer- 
tainly not  been  bitten  by  any  animal ;  but  it 
waa  found  tlmt  seven  years  previously  he  had 
heen  severely  bitten  by  a  dog  on  the  hip,  the 
•Car  still  remained,  and  death  occurred  after 
t  three  days*  illness. 

The  lymptoms  in  the  dog,  and,  generally 
i{>ealdiig,  in  other  animals,  are  as  follows : 
He  first  appears  depressed  and  restless,  and 
ivfues  food  and  drink.    To  this  succeeds  a 


state  of  agitation,  the  animal  is  deaf  to  the 
voice  of  its  master,  wanders  without  any 
apparent  object,  the  eyes  inflamed  and  threat- 
ening, the  ears  and  tail  down,  with  the  mouth 
foaming  and  the  voice  hoarse  or  almost  ex- 
tinct. Sometimes  he  howls  dismally.  In  his 
course— at  times  rapid,  at  others  slow  and  un- 
certain—ho attacks,  either  spontaneously  or 
because  irritated,  animals  and  men  whom  he 
may  meet.  Many  dogs  avoid  water,  but  some 
show  no  dread  whatever  of  that  fluid,  and  will 
lap  it  during  the  disease.  These  acute  symp- 
toms do  not  last  long.  After  four,  five,  or  six 
days  the  strength  becomes  exhausted,  and 
I>u^ysis  of  the  hind-legs  supervenes,  or  fre- 
quently-recurring convulsions  end  in  death. 
But  the  symptoms  are  not  always  the  same. 
Certain  mad  dogs  are  to  the  last  attached  to 
their  master,  and  do  not  refuse  drink  from 
his  hand.  The  desire  to  bite  is  confined  to 
those  animals  which  use  the  teeth  as  a  wea- 
pon of  defence.  This  tendency  is  in  some 
cases  neutralised  by  paralysis  of  the  lower  jaw, 
which  hangs  uselessly  {raffe  mue). 

There  is  no  characteristic  morbid  change  if 
the  affection  has  been  of  short  duration,  but 
in  cases  of  any  length,  the  princi])al  lesions  are 
found  in  those  parts  supplied  by  the  eighth 
pair  of  nerves— i.e.,  the  tongue,  fauces,  sali- 
vary glands,  &c.— which  are  swollen  and  in- 
flamed. Vesicles  underneath  the  tongue  were 
said  to  exist,  but  this  is  erroneous  ;  they  may 
be  present  in  a  few  cases,  but  have  no  con- 
nection with  the  disease. 

SymptoniB  in  Man.— The  invasion  of  tlie 
disease  is  marked  by  a  feeling  of  general  lassi- 
tude, accompanied  with  headache,  agitation, 
sleeplessness,  an  unaccustomed  exaltation  of 
the  intellectual  faculties,  or,  on  the  contrary, 
an  unwonted  sadness,  a  seeking  for  solitude, 
gloomy  presentiments,  and  sometimes  spas- 
modic movements,  rigors,  nausea,  and  vomit- 
ing. In  a  few  cases  there  are  dull  or  lancin- 
ating pains  in  the  wound.  The  cicatrix  whicli 
has  formed  as  usual  over  the  seat  of  injury 
may  become  tlie  seat  of  a  more  or  less  con- 
siderable swelling,  which,  taking  a  livid  tint, 
may  even  burst,  and  give  exit  to  a  reddisli 
serosity.  This  period  of  invasion  may  last 
from  two  to  three,  or  four  to  six  days.  It  is 
soon  followed  by  more  serious  events ;  the 
agitation  is  increased,  and  is  accompanied  with 
a  pitiable  feeling  of  distress.  The  senses  are 
greatly  exaggerated,  the  least  noise  or  light  is 
insupportable,  and  the  sight  of  bright  objects, 
especially  water,  determines  violent  convul- 
sions. This  hydrophobia  is  carried  in  the 
greatest  number  of  cases  to  such  a  degree  that 
the  x^fttients  repel  all  kinds  of  drink,  falling 
into  convulsions  if  they  feel  the  contact  of  a 
drop  of  liquid,  or  if  au  attempt  is  mad&  t^i 
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give  them  a  bath.  The  latter  sjrmptom  ii 
uot,  however,  conitant ;  some  patients  are 
able  to  drink  during  the  course  of  the  disease, 
when  even  a  loud  voice  or  bright  light  will 
throw  them  into  the  most  horrible  convul- 
sions. These  paroxysms,  which  recur  under 
the  influence  of  the  slightest  cause,  present 
themselves  with  a  truly  fearful  intensity  ;  the 
whole  body  becomes  rigid  for  some  seconds, 
and  then  ensues  a  succession  of  violent  jerks 
and  spasms  strong  enough  to  break  almost 
any  controlling  bonds,  and  the  head  and  limbs 
are  bruised  against  the  walls.  In  the  intervals 
a  continual  spitting  is  observed,  which  may  be 
equally  due  to  the  spasm  preventing  the  sal- 
iva from  being  swallowed,  and  the  augmen- 
tation and  alteration  of  the  salivary  secretion, 
which  may  become  a  true  lather  {have).  The 
pupils  are  dilated,  the  eye  sunk  and  brilliant, 
sleep  incessantly  disturbed  or  wanting.  Some 
cases  are  troubled  with  a  very  marked  venereal 
excitement  It  is  extremely  rare  to  see  that 
anxiety  to  bite  which  renders  the  approach  to 
such  cases  so  formidable  in  the  eyes  of  the 
vulgar.  Some  cases  are  gloomy  and  restless, 
only  speaking  briefly  at  rare  intervals,  and, 
giving  themselves  up  to  continual  terrors, 
show  a  true  panophoUa ;  in  others  the  senti- 
ments of  affection  persist  and  are  augmented. 
As  the  disease  makes  progress  the  attacks 
of  spasm  repeat  themselves  with  increasing 
violence,  the  more  cruel  because  intelligence 
often  remains  intact  to  the  last.  The  con- 
tinuity of  the  paroxysms  does  not  fail  to 
exhaust  the  strength,  the  ideas  become  con- 
fused, the  anxiety  increases ;  in  some  cases  the 
eyelids  retract  and  the  eyes  protrude,  the 
body  is  suffused  with  perspiration,  and  if 
death  does  not  take  place  suddenly  in  the 
midst  of  a  convulsion  at  an  early  stage,  it 
does  so  towards  the  third  or  fourth  day. 
Death  is  the  constant  termination  of  hydro- 
phobia. 

The  duration  of  the  disease  in  161  cases  in 
which  it  could  be  exactly  ascertained  was  as 
follows: — 
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The  pathological  changes  must  bo  looked 
for  primarily  in  the  spinal  cord,  the  other 
effects— such  as  inflammation  of  the  pharyn- 
geal mucous  membrane,  &c. — are  only  secon- 
dary. The  poison,  instead  of,  as  in  smallpox, 
going  to  the  skin,  or,  as  in  typhoid  fever,  to  the 
intestine,  affects  the  most  vital  centre  of  life, 


the  medulla  Mongata^  and  upper  part  of  tlie 
spinal  cord,  where  the  slightest  alterstiooap. 
pears  to  be  incompatible  with  life. 

Several  microscopical  sections  of  the  notind 
changes  in  these  centres  were  shown  at  Uie 
Pathological  Society,  London,  in  1872,  by  Dr. 
Clifford  Allbutt. 

**  The  specimens  were  taken  from  the  cew- 
bral  convolutions,  from  the  central  ganglia, tb« 
medulla  oblongata,  and  the  cord.  Thronghoni 
all  these  centres  were  found  the  same  mortiu] 
conditions,  but  in  different  degrees,  and  the« 
were  as  follows :  1.  Evidences  of  great  vaieu 
lar  congestion,  with  transudation  into  the  mr 
rounding  tissues.  In  all  the  grey  centres  th€ 
vessels  were  seen  in  various  degrees  of  disten- 
sion, their  walls  in  many  cases  being  obriouslj 
thickened,  and  here  and  there  were  seeo 
patches  of  nuclear  proliferation.  There  was  a 
diminished  consistence  of  some  of  the  parts, 
particularly  of  the  medulla.  This  seemed  to 
be  due  to  serous  infiltration  and  soddening. 
2.  Haemorrhages  of  various  size,  and  in  manj 
places  a  refracting  material  visible  ootudc 
the  vessels,  due  apparently  to  coagulate  fibrin- 
ous exudation.  3.  Little  gaps,  caosed  bj 
the  disapi>earance  of  nerve-strands,  which  hs^ 
passed  through  the  granular  disintegration  oi 
Clarke.  In  addition  to  these  appearances  ir 
the  nervous  centres,  an  enlarged  spleen  hac 
been  found  in  both  cases.  The  parts  seemed 
to  be  affected  in  the  following  order  as  regardi 
severity :  (1)  medulla,  (2)  the  cord,  (3)  th< 
cerebral  convolutions,  and  (4)  central  ganglia. 
This  was  in  accordance  with  the  symptomi 
during  life— viz.,  (1)  reflex  irritability  in  th( 
region  of  the  medulla,  with  no  tetanic  spasms 
(2)  increasing  irritability  throughout  the  cord, 
with  semi- tetanus ;  (3)  delirium.*'— (Lancet, 
1872,  vol  i.  p.  82.) 

Hydrophobia  in  man  is  always  the  result 
of  contagion,  operating  only  by  one  direct  and 
immediate  way— the  inoculation  of  the  rabid 
virus  by  domestic  or  wild  animals — and  the 
only  vehicle  is  the  have  or  saliva  which  they 
deposit  in  the  wound. 

It  has  been  proved  that  neither  the  flesh 
nor  the  milk  of  a  mad  animal  exercises  any 
contagious  action.  Although  hydrophobis 
may  be  transmitted  from  carnivorous  animsh 
to  the  herbivorous,  and  from  the  latter  t< 
others  of  the  same  species,  it  does  not  appea 
that  the  last  have  the  power  to  communicat 
it  to  man.  After  several  successive  transinii 
sions,  the  faculty  of  contagion  appears  to  b 
exhausted  even  in  the  dog. 

Hydrophobia  is  said  to  be  not  commnnicab' 
from  man  to  man.   The  cohabitation  of  a  mf 
affected  with  rabies  with  a  woman  does  i» 
communicate  it.    There  are  recorded  one 
two  instances  in  which  inoculation  of  auim' 
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^th  the  nlira  of  a  hydrophobic  patient  had 
|if«B  the  disease. 

The  Tiruf  only  acts  on  denuded  surfaces.  It 
ii  oot  certain  whether  it  can  be  absorbed  by 
naooos  membranes,  but  it  rany  be  presumed 
poMtille.  All  persons  are  not  equally  liable 
to  be  affected,  **  for  only  ninety -four  persons 
ire  known  to  have  died  out  of  one  hundred 
tnd  fifty-three  bitten,  making  the  chances  of 
Mcspe  u  three  to  one  nearly.'*— (AlTKEX.) 

There  would  appear  to  be  a  few  predispos- 
bfinfiuepces,  such  as  all  circumstances  which 
dcpms  the  mind  or  body. 

The  lesson  of  the  year  has  also  evidently  an 
infloeDce ;  in  181  cases  occurring  in  France— 

66  were  in  June,  Jnlj,  and  Aa^nut. 

44      „      March.  April,  and  Maj. 

4a      „      December,  January,  and  February. 

SI      „      September,  October,  and  November. 

Or,  dividing  the  year  into  two  parts,  there 
were  110  cases  in  the  hot  seasons,  and  only  71 
is  the  cold  seasons. 

Frtrtntion, — The  only  method  of  preven- 
taoB  known  is  the  removal  of  all  causes  likely 
to  diipoM  dogs  to  receive  the  disease.  They 
diottld  be  frequently  washed,  have  good  food, 
opportunities  for  exercising  their  natural  iip- 
petitei,  snd  a  strict  watch  kept  by  the  police 
OB  vagrant  dogs.  The  raids  made  from  time 
to  time  in  London  are  required  all  over  the 
eoantrj.  All  unowned  dogs  should  be  de- 
itroyed,  and  every  case  of  canine  madness 
Imported  to  the  medical  officers  of  health  in 
the  district,  who  would  then  have  an  opportu- 
oitj,  through  the  sanitary  authority,  of  taking 
the  necessary  measures.  In  cases  of  actual 
bite,  the  person  attacked  should  if  possible 
immediately  suck  the  wound,  and  if  assistance 
is  at  hand,  have  it  cauterised.  No  one  should 
wait  for  the  arrival  of  a  medical  man,  but  if 
the  wound  is  small,  either  cut  it  out  or  apply 
a  red-hot  iron  at  once,  or  use  both  cauterisa- 
tion and  excision,  if,  as  in  some  cases,  there 
is  no  doubt  of  the  madness  of  the  dog.  Let 
no  foolish  feeling  of  ill-directed  mercy  influ- 
ence the  bystanders.  Many  a  poor  wretch 
who  has  died  one  of  the  most  awful  of  deaths 
would  have  been  saved  by  a  little  instant  de- 
cision. In  many  cases,  however,  the  person  is 
Ui  on  the  highroad,  or  in  places  where  assist- 
tnoe  cannot  be  had.  If  the  part  bitten  is  one 
of  the  extremities,  after  sucking  well,  a  tight 
•tring  placed  above  the  injury  would  appear 
to  be  likely  to  prevent  absorption,  at  all  events, 
until  the  sufferer  could  reach  some  place  of 
help;  bat  if  in  the  face  or  buttock,  trust 
must  be  placed,  under  such  untoward  circum- 
rtances,  in  encouraging  the  blood  to  flow,  and 
wsshing  the  wound  in  the  nearest  rivulet  or 
P«ddle.    It  is  greatly  to  be  feared  that  un- 


less cauterisation  is  effected  immediately,  or 
very  soon  after  the  injury,  it  is  useless. 

In  115  fatal  cases  the  methods  of  prevention 
were  noted—  t.f.,  whether  the  wound  was  cau- 
terised sufliciently  or  not. 
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The  influence  of  taxation  on  decressing  hy- 
drophobia does  not,  according  to  either  our 
own  or  the  French  returns,  appear  to  have 
any  influence.  It  is  pretty  well  known  that 
under  the  new  regulations  in  England  few 
dogs  now  escape  taxation,  and  yet  hydrophobia 
is  not  decreased.  All  muzzles,  the  wholesale 
destruction  of  healthy,  well-cared-for  dogs, 
&c.,  are  injudicious  measures  which  should  be 
condemned. 


Hygiene  is  the  art  of  preserv- 
ing health,  of  prolonging  life,  and  of  showing 
how  the  human  species  may  be  perpetuated 
and  developed  in  the  greatest  perfection.  It 
is  naturally  divided  into  private  and  public 
— private,  when  it  relates  to  the  individual ; 
public,  when  it  deals  with  masses  of  men. 

Public  Hygiine, — The  comprehensive  aim 
and  scope  of  public  hygidne  cannot  be  better 
expressed  than  in  the  words  of  Dr.  Guy  :  **It 
has  to  do  with  persons  of  every  rank,  of  both 
sexes,  of  every  age.  It  takes  cognisance  of  the 
places  and  houses  in  which  they  live ;  of  their 
occupation  and  modes  of  life  ;  of  the  food  they 
eat,  the  water  they  drink,  the  air  they  breathe. 
It  follows  the  child  to  school ;  the  labourer 
artisan  into  the  field,  the  mine,  the  factory, 
the  workshop ;  the  sick  man  into  the  hospital ; 
the  pauper  into  the  workhouse;  the  lunatic 
to  the  asylum ;  the  thief  to  the  prison.  It  is 
with  the  sailor  in  his  ship,  the  soldier  in  his 
barrack,  and  it  accompanies  the  emigrant  to 
his  new  homo  beyond  the  seas.  To  all  these 
it  makes  application  of  a  knowledge  remark- 
able for  its  amount,  and  the  great  variety  of 
sources  whence  it  is  derived.  To  physiology 
and  medicine  it  is  indebted  for  what  it  knows 
of  health  and  disease  ;  it  levies  large  contribu- 
tions on  chemistry,  geology,  and  meteorology ; 
it  co-operates  with  the  architect  and  engineer ; 
its  work  commends  itself  to  the  moralist  and 
divine.''— (Dr.  Guy,  Public  Health,  1874.) 

There  have  been  treatises  on  hygidne  from 
the  very  earliest  times,  which  Hippocrates  is 
supposed  to  have  embodied  in  his  works  ;  but 
as  a  science  it  cannot  be  said  to  have  existed 
until  a  comparatively  modem  epoch,  for  it  is 
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R  science  that  ii  based  on  the  researches  atd 
discoveries  of  physiologists,  and  actual  statis- 
tics. It  would  be  impossible  for  the  legislator 
to  make  efficient  laws,  or  the  sanitary  engineer 
to  carry  out  his  designs  effectually,  without 
its  aid. 

In  England  the  science  may  be  said  to  have 
begun  with  the  rude  measures  of  prevention 
in  the  time  of  the  plagues  and  murderous  epi- 
demics of  past  times  ;  to  have  shown  its  power 
when  Howard  purified  the  jails,  when  Jenner 
conquered  smallpox,  and  Sir  George  Baker 
discovered  the  cause  of  Devonshire  colic ;  and 
to  have  definitely  taken  its  position  as  a  branch 
of  study  recognised  by  the  State,  when  the 
first  great  and  comprehensive  measure,  the 
groundwork  of  sanitary  legislation,  was  passed 
—viz.,  the  Public  Health  Act  of  1848.  Its 
study  and  practical  application  have  done,  and 
are  doing.'great  things  in  our  armies,  navies, 
factories,  and  workshops.  The  Legislature  is 
at  last  thoroughly  alive  to  its  i/ni>ortance,  and 
its  future  may  be  looked  to  as  of  the  brightest 
character.  It  is  to  be  confidently  expected 
that  the  present  Public  Health  Act  of  1875 
will  be  greatly  amended,  its  faults  and  defi- 
ciencies correctetl,  that  the  prevention  of  dis- 
ease will  not  be  a  theory  but  an  accomplished 
fact,  and  that  the  twin  goddesses  of  Health 
and  Knowledge  will  at  last  bestow  their  un- 
told blessings  on  the  land. 

Private  Hi/ffidne. — There  are  certain  general 
principles  which  are  applicable  to  all  men— 
that  they  should  have  sufficient  pure  air  and 
water;  that  they  should  live  in  healthy 
houses,  follow  occupations  which  are  not  inju- 
rious, be  cleanly  in  habits,  be  moderate  and 
abstemious  in  all  things,  wear  suitable  cloth- 
ing, and  eat  a  sufficiently  plentiful  and  nour- 
ishing diet.  And,  again,  there  are  certain  prin- 
ciples applicable  to  the  individual  only  which 
no  universal  rule  can  embrace.  One  man  had 
better  abstain  entirely  from  alcoholic  liquors  ; 
another  requires  a  slight  stimulant.  A  cer- 
tain food  is  so  much  poison  to  one,  while 
others  eat  it  with  impunity.  Thus,  "Know 
thyself"  should  be  written  on  every  door; 
and  a  knowledge  of  that  self  is  to  be  obtained, 
not  by  a  nervous  and 'apprehensive  curiosity 
regarding  all  that  goes  on  within  the  body  of 
the  individual,  but  by  an  intelligent  and  sen- 
aible  observation  of  the  causes,  whether  inter- 
nal or  external,  physical  or  emotional,  which 
have  injuriously  affected  him, and  a  knowledge 
of  the  past  medical  history  of  his  ancestors. 
If  every  man  handed  down  to  his  children  a 
chronicle  of  his  ailments,  with  their  causes,  as 
corrected  and  revised  bj'  his  physician,  al- 
though in  many  cases,  it  is  to  be  feared,  it 
would  be  a  humiliating  and  i)aiuful  record, 
yet  it  would  he  of  the  greatest  use  to  the  in- 


dividual who  has  inherited  the  same  feati 
passions,  and  predispontioni.  It  is,  how( 
impossible  hero  to  enlarge  upon  the  subje 
hygi^e  generally,  since  every  article  in 
book  bears  uiK>n  and  is  included  in  the  sub 

Hygiene,  Blilitary-  This  subject  ii 
large  to  be  fully  treated  here.  The  read 
referred  to  Dr.  Parkes*  "  Hygiene  "  as  the 
book  in  our  language,  and  to  the  **  Handl 
der  Militiir  -  Gesundheitspflege,"  by  Dr. 
Roth  and  Dr.  R.  Lex.    Berlin,  1872. 

Military  liygilne  deals  with  all  that  b 
u]>on  the  health  of  the  soldier— his  food 
clothing,  his  dwelling,  his  occupations,  &< 

All  army  surgeons  and  writers  on  miU 
hygidne  unite  in  stating,  as  the  result  of  t 
experience,  that  the  age  of  the  recruit  as  at 
sent  fixed  is  too  low,  and  propose  twenty  y 
of  age  as  the  minimum.  Indeed,  the  ev 
of  the  late  war  have  strengthened  the  opi; 
which  a  former  study  of  physiology  and 
laws  of  growth  naturally  led  to— vix.,  that 
recruit  of  eighteen  is  decidedly  immature. 

The  Army  of  the  Loire,  composed  of 
young  men,  melted  away  before  the  tra 
German  soldier.  Men  of  twenty-seven 
thirty  can  sttind  fatigue,  insufficient  f 
and  oil  the  changes  of  climate  far  better  - 
young  lads.  Military  service  is,  and  ah 
will  be,  even  in  peace,  somewhat  arduoi 
the  recruit. 

Michel  Levy,  in  "Traite  d'Hygibne  I 
lique,*'  writing  ten  years  ago,  says: 
time  of  peace,  for  drilling  exercise, 
soldier  is  called  early  in  the  summer  m 
ings,  and  undergoes  the  fatigue  of  monoto 
attitudes,  too  long  expo^d  to  the  sun,  m 
and  dust.  These  exercises  often  bee 
laborious,  as  they  are  more  frequent  and 
longed  at  the  approach  of  reviews  and  gei 
inspections.  Then  come  marches,  pan 
evolutions,  sham  combats,  gynmastic  exerc 
keeping  guanl,  sentry  duty,  picquets, 
patrols,  which  expose  the  soldier  to  the  i 
air  (according  to  Marshal  Soult  (1842v 
mean  of  the  guard-nights  for  the  Fr 
soldier  is  from  two  to  five) ;  and  all 
without  mentioning  a  number  of  other  lat 
—the  frequent  migrations  of  the  garriso 
short  intervals  for  troops  of  the  line,  ad 
the  dangers  of  change  of  climate  to  the  fal 
of  a  march.  In  time  of  war  the  soldie: 
complishes  great  distances,  passes  into  dii 
climates,  embarks  for  voyages  more  or 
long  in  ships  nearly  always  crowded,  exe< 
forced  marches,  fights  by  day,  bivouac 
nij^ht,  camps  beneath  tents  or  in  bari 
which  imperfectly  shelter  him  against 
rain,  cold,  and  heat,  endures  hunger 
tUirat,  and  undergoes  in  ambulances  and 
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yiari  Impiub  the  dvletcriou*  InflnencM  ot 
inmnwding.  M'hat  !■  the  result  of  the  lum 
of  thm  inflaenea?  Disreg«nling  the  eicep- 
tknil  DorUlitT  of  battle,  thii  deathi  in  the 
innf  io  men  from  twenty  to  tliirty  jean  are, 
Mifipliiig  to  ftl.  BenoiitoD  lie  Chatenunenf, 
S-iptr  1000,  but  according  to  offinal  i!i 
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Tbitfl  among  the  airil  populi 
in  men  of  the  aame  aga  are  12 '5  i«r  1000. 
ThtH  Gpirea  are  the  mora  diiproportionate, 
btcaaw  thej  are  famialied  by  men  oboiea  in 
Uiallonrof  their  age  ;  they  are  not  eipbinml 
by  Ul  increaae  ot  mortality  reiulting  from 
Hndi,  inicide,  noetalgi*.  aypliilit,  and  o-li- 
key,  which  are  only  lecondary  influencta. 
Then  ire  two  principal  eaniee  of  the  mor- 
lilitj  of  the  artny  —  the  eudden  changea  of 
climate,  and  the  fatigue  of  the  daily  eieraiace 
--it,  of  the  manceuTnii,  parade*,  frequent 
otehei,  ftc;  that  ie  to  any,  an  ex;>enditure 
t(  force  goea  on  which  eiceedi  the  poweia  of 
tbe  eoiutitation  end  that  of  the  alimentary 
rtpantion.  Tlitu  we  lee  the  powerful  action 
of  tht  degree  of  laboar— the  mortatity  ii  len 
lor  the  iub-officer  than  for  the  aoldier,  and 
Icaforthe  ntficer  than  for  the  aub-officer.  In 
England  the  mortolitT  of  the  whole  nrmy  ia 
■Mimateil  at  17  per  1000,  and  at  12  per  1000 
(or  olfioeri.  In  Ftanoe  it  in  19  for  tbe  army, 
104  far  offieen,  and  223  for  aoldier*  only. 
Tlie  paaing  into  different  climatei  and  war 
iiEnentt  the  mortality.  Time  the  French 
Iroopi  [n  the  Antillea  Intt  75  per  1000,  in 
Aleeria  70,  and  in  Egypt  69.  In  the 
Spaniih  war,  diaeeae  alone  cnnicU  off  ofEeer* 
It  (he  rate  of  37,  and  lolJiera  at  the  rate  of 
llBperlOOO-" 

Since  that  lime  there  hna  been,  however, 
■  gfuenl  improTement  in  the  heiilth  of  tbe 
widiet.  For  eiample,  the  last  armr  re- 
I»rt  {1S71)  givei    the  following  initructive 
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I>i.  Parkei,  also  speaking  of  the  excessive 
^nortality  in  all  eouDtrie*  of  the  soldier  ic 
th«  fcan  18tC-53,  aa  compared  with  the 
*>wil  population,  giies  the  following  ita. 
*i«ttes:- 


French  (ISm) 

French  in  Alierta  (ISIfl) 

Pmsilan  (lMS-«3),  exciuilLng  officers     W  « 

"s 

mortality 

of   all   arms,   a*   shown   by   the 

following 

figurei  :- 

Ill™nof!0,fan(ie81-T(l)    iAi 

1& 

Ur.  Patkes  ascribes  the  improvement  to  the 
great  reformi  in  the  army  with  which  the 
name  of  Lord  Herbert  is  aiaociateit,  and 
ohiervei,  as  a  curious  fact,  that  the  mortality 
of  the  French  and  English  armiea  ii  now 
almost  the  same-  vii. ,  about  9  G  per  1000  with 
the  eoloan— ilightly  lower,  however,  in  the 
English  army.  Tbe  causes  of  mortality  may 
be  gathered  from  the  following  t>tble.  calcu- 
lated out  hy  Dr.  Parke*,  from  Appendix  I.  in 
Dr.  Balfour's  Report  on  the  Army  Medical 
Department  Blae-Books  (1859-71)  :— 
CauKi  of  Mnlaiay, 
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Such  a  result  is  in  the  highest  deeree  satis- 
fnctory,  and  tends  in  proiluce  a  conHdence  in 
■nnitary  measures.  We  will  now  shortly  con- 
sider the  food,  clothing,  and  habitations  of  th« 

Thf  Fnnd-  of  the  .li/Jicr.— One  ot  the  great 
difRcuIties  in  war  is  to  provide  proper  food, 
snd  in  peace  ns  well  as  in  war  to  keep  men 
from  taking  too  mueh  aloahoL  One  n(  the 
&t*t  principle*  in  tbe  cUet  at  th«  aoUwr  iat,hKt 
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lie  should  have  in  actaal  field-work  very  little 
alcohoL  General  Grant  prohibited  absolutely 
the  use  of  spirits  in  camp  by  his  soldiers  and 
officers,  and  the  result  was  a  most  marked  im- 
provement in  the  health  of  both  classes.  In  the 
details  given  under  Alcohol  it  will  be  seen 
that  there  is  ample  proof  of  its  inutility  as  a 
diet,  as  a  heat-giver,  and  as  a  supporter  of  mus- 
cular exertion.  That  it  may  be  required  to 
give  a  temporary  fillip  in  cases  of  emergency, 
is  quite  possible— the  pedestrian  who  walks  a 
hundred  miles  in  a  hundred  consecutive  hours, 
towards  the  end  of  the  course  urges  on  his 
flagging  heart  by  a  few  mouthfuls  of  cham- 
pagne. 

For  the  general  diets  of  soldiers,  see  Ra- 
tions. In  time  of  war,  the  great  thing  is  to 
so  vary  the  food  of  the  soldier  as  to  keep  off  the 
ravages  of  the  scurvy.  The  use  of  fresh  vege- 
tables, fruits,  &c.,  is  essential,  but  not  always 
to  be  obtained  in  sufficient  or  regular  sup- 
ply. Condensed  foods,  meat  extracts,  biscuits, 
and  the  German  pea-sausage  are  required  for 
quick  movements ;  but  despite  the  inventive 
ingenuity  of  preservers  of  meat,  &c.,  no  really 
good  portable  and  compact  food  has  yet  been 
brought  forward  suitable  for  the  soldier  in 
such  cases. 

The  clothing  of  the  soldier  has  excited  much 
attention  ;  it  is  evident  that  it  ought  to  vary 
according  to  the  climate  in  which  he  is  em- 
ployed. It  would  be,  indeed,  well  to  copy 
to  a  certain  extent  the  costtuue  of  the  nation 
against  which  he  is  engaged— to  wear  the  san- 
dal on  the  hot  Eastern  plains,  to  Mrrap  himself 
up  in  sheepskins  in  Siberian  snows,  and,  gene- 
rally speaking,  to  adapt  his  costume  to  what 
the  experience  of  the  natives  has  shown  to  be 
the  best.  We  still  load  some  of  our  soldiers 
with  heavy,  hot  helmets,  cramp  their  necks 
with  stiff  stocks,  and  injure  their  chests  with 
tight  garments. 

"The  clothing  of  the  soldier  should  be 
selected  sufficiently  loose  to  permit  the  neck 
and  chest  to  be  at  ease ;  the  trousers  should 
not  press  too  tightly  over  the  stomach."  On 
entering  upon  active  service,  the  clothing 
should  be  new,  or  nearly  so,  the  shoes  well 
fitting,  and  the  soldier  should  have  two  flan- 
nel binders.  The  cavalry  should,  moreover, 
jiBe  a  suspen8o^\  a  precaution  the  advantage  of 
which  is  apparent.  Up  till  now  the  use  of 
waterproof  material  has  not  been  authorised, 
although  during  the  late  war  such  officers  and 
men  of  the  various  contingents  as  were  able 
to  provide  themselves  with  it  did  so,  and  in 
the  regular  army  officers  are  recommended  to 
provide  themselves  with  two  flannel  shirts 
and  a  waterproof  cloak.  The  greatcoat  used 
by  the  men  is  of  sufficiently  good  material  to 
he  bo  somo  extent  proof  against  the  admission 


of  wet.  A  few  of  the  general  regulations  on  tk« 
subjectof  clothing  may,  inconcluaion,  begiT^i. 
Thus,  **  It  should,  above  all,  have  the  preienn- 
tion  of  health  as  the  first  object ;  all  inteaded 
for  parade,  and  which  adds  useless  weight  to 
either  officers  or  men,  should  be  suppreiKd ; 
that  only  should  be  retained  in  which  he  cu 
at  any  time  march  against  the  enemy."— 
(Lessons  on  Hygiene  and  Surgery  from  the 
Franco-Prussian  "War,  by  C.  A.  Gordos, 
M.D.,  C.B.) 

Next  in  importance  to  clothing  and  diet 
comes  the  habitation  of  the  soldier— in  times 
of  peace  lodged  in  barracks  {see  Barracks), 
in  times  of  war  in  tents,  huts,  or  wherever  he 
can  be  located. 

*'  In  the  densely-peopled  towns  or  viUsget 
which  soldiers  are  so  often  constrained  to 
occupy,  the  soil  beneath  the  houses  and  aroond 
them  is  often  reeking  with  corruption,  sodden 
with  the  damp  products  of  decay ;  and  these 
not  only  become  parents  of  fever  and  nanes 
of  all  sorts  of  pestilential  maladies  by  poUat- 
ing  the  air,  but  also^  as  we  know,  by  poisoiuBg 
the  waters  of  wells  or  streams  with  the  seeds 
of  dysentery,  cholera,  and  typhoid  fever,  ud 
probably  of  every  form  of  contagious  malady.'' 
-(Dr.  W.  A.  Gut,  Public  Health.) 

Overcrowding  in  war  always  prevails  more 
or  less.     It  is  not  alone  too  many  in  one  tent, 
or  too  many  tents  on  a  given  spot  of  ground, 
but  there  is  a  novel  form  of  overcrowding 
introduced— namely,  an  overcrovcding  on  the 
march.      Men  are  occasionally  pressed  and 
condensed   together,    breathing  the  breath« 
perspiration,  and  dust  unavoidably  raised  from 
the  bodies  of  their  comrades  and  the  roads 
they  traverse  ;  hence  it  is  well,  when  circunrs- 
stances  permit,  to  march  in  as  oi)en  order   »> 
possible.    See  Barracks,  Cahfs,  Gymnasiu  **» 
Hospitals,  Rations,  Tents. 


Hygiene,  Nawal— The  total  force  sei 
ing  in  her  Majesty's  ships  amounts  to  abo' 
47,640  men.  The  merchant  navy  is  mano' 
with  about  327,000  hands,  and  we  may  recki 
(according  to  the  returns  of  the  Emigratic::::^ 
Commissioners,  1872)  that  about  300,000  pes^* 
sons  annually  leave  the  shores  of  the  Unit^^ 
Kingdom.  Add  to  these  figures  men  ei 
ployed  on  coasting  vessels,  barges,  and  othi 
craft,  and  it  will  be  seen  that  sanitary  scieni 
afloat  cannot  deal  with  less  than  half  a  mi 
lion  men,  hence  its  importance. 

The  Navy. — The  ravages  that  all  kinds 
diseases,  and  especially  scurvy,  formerly  mat 
in  our  navy  is  a  matter  of  history. 

Sanitary  progress  in  this  department 
been  slow— e. .7.,  lemon-juice  was  supplied 
merchant   ships  as  early  as   1617,  but  wi 
actually  not  introduced  into  the  navy  un^i^ 
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een  years  afterwards.  In  1781  the  first 
iliips  (a  kind  of  floating  baths  and  wash- 
es) were  established.  The  separation  of 
tick,  proper  cleansing  and  disinfection, 
ue  of  distilled  water,  and  many  other 
ical  saoitary  measures  now  carried  out, 
met  with  much  stolid  opposition  in  their 
and  it  was  only  at  the  beginning  of  the 
nt  ^ntary  that  our  navy  was  really 
;hfc  into  its  present  state  of  sanitary  ex- 
ice.  "Wo  were  taught  naval  hygiine  by 
>le  experience.  For  example  — 
n  1779,  70,000  men  were  voted  for  the 
X  of  the  navy ;  of  these,  28,592  were  sent 

0  hospital,  and  1G58  died.  In  1813,  out 
st  twice  the  number  (140,000),  13,071 
sent  tu  hospital,  and  977  died.  In  1779, 
fore,  the  sick  were  more  than  2  in  every 

1  the  deaths  1  in  every  42 ;  while  in  1813 
ick  were  about  2  in  21,  and  the  deaths  1 
3-the  sickness  reduced  to  a  fourth,  the 
11  to  little  more  than  a  tliird ! 

will  give  you  one  other  numerical  state- 
I  extract  from  one  of  Sir  Gilbert 
h  tables  all  those  years  in  which  the 
)er  of  seamen  and  murines  voted  by  Par- 
;nt  was  the  same— namely,  120.000 — and 
e  you  the  sick  for  those  years.     They 


form,  as  you  see,  a  descending  series — 20,544 
in  1797 ;  15,713  in  1798 ;  14,608  in  1799  ;  8083 
in  1805 ;  7002  in  1806.  Or  take  a  similar  com- 
parison, where  the  numbers  voted  were  in 
each  year  100,000.  The  years  1782, 1795,  and 
1804,  the  figures  for  the  sick  are  22,909, 
20,579,  7650.  These  figures  speak  for  them- 
selves. They  are  very  elwiuent." — (Dr.  Guy, 
Public  Health.) 

"W^at  sanitary  measures  and  general  man- 
agement can  effect  is  seen  in  the  returns  of  the 
health  of  our  navy  for  1871.  The  total  force 
then  amounted  to  47,460,  and  the  death-rate 
from  disease  was  only  6*3  per  1000. 

From  the  same  report  we  also  learn  that  out 
of  the  whole  force  of  47,460  men,  there  were 
only  four  cases  of  scurvy  in  the  year,  a  triumph 
of  sanitation. 

There  are,  however,  still  reforms  and  im- 
provements required  in  the  dietaries  and  me- 
dical service  of  the  navy,  as  well  as  in  the 
ventilation  of  the  vessels.  The  foUovdng 
is  a  brief  account  of  the  dietaries  of  the  dif- 
ferent navies,  with  practical  suggestions  with 
respect  to  our  own,  taken  from  an  excel- 
lent paper  by  Dr.  John  Hunter  (Observa- 
tions on  the  Dietaries  of  British  and  Foreign 
Navies) : — 


TAKLE  I.— "Weekly  Rations  of  the  British  Navy  in  1720  (in  Ounces). 


:ait . 
i  beef 
IK)rk 

>d  fu]i 
ter  . 

t«96   •  •  • 

Total  dry  food 


Sun- 

Mon- 

day. 

day. 

16 

16 

16 

•  •  • 

•  •  • 

8 

8 

2 

2 

... 

4 

40 

32 

160 

160 

Tues-     Wod-  I  Thurs- 


day,   nesday.    day.     ^"<**y 


16 
32 


16 

16 

•  •  • 

16 

8 

8    ' 

2 

•  •  • 

2 

•  •  • 

4 

■  •  • 

16 


2 
2 
4 


48 
160 


32 
160 


40         24 
160    !  160 


Satur. 
day. 


Total. 


16 
32 


112 
64 
32 
32 
6 
6 
12 


48 
160 


264 
1120 


Total 


Deduct  one-eighth  for  purser's  allowance  . 


Net  Total 


Nitre 

Carbon. 

genous. 

aceoos. 

17-47 

86-85 

4-93 

2-39 

2-50 

31-29 

7-30 

20-04 

100 

00-43 

0-00 

12-47 

3-40 

9-20 

36-60 

162-77 

056 

48-72 

,    37  16 

211-49 

4*64 

26-43 

32-52 

185-06 

te  to  the  foregoing  table  says  that  when  there 
rifd  fish  rfired  or  sited  fish)  oatmeal  is  given, 
irss  usually  made  into  '*  burgoo." 
11  be  observed,  that  on  certain  days  no  meat 
ued.  These  were  the  "banian"  or  "banyan" 
ind  are  referred  to  by  Smollett  in  his  "Kode- 
aodom."  Six  pounds  of  meat  were  issued 
,  being  a  pound  for  every  day  but  Friday, 
iru  a  day  of  limited  supply, 
^reat  deficiencies  of  this  scale  are  obvious,  and 
te  sufficient  to  explain  the  terrible  mortality 
orry  that  occurred  during  protracted  voyages 
this  period.  The  Centurion,  the  celebrated 
p  of  Admiral  Anson,  lost  about  two  hundred 


men,  out  of  a  complement  of  between  four  and  five 
hundred,  during  the  months  of  April,  May,  and  June 
1741 ;  and  on  arriving  at  Juan  Fernandes  on  June 
9th,  there  were  only  ten  foremast  men  in  a  watch, 
all  the  others  being  helpless,  or  dying  from  scurry. 
About  eighty  died  during  the  last  ten  days,  and  the 
condition  of  the  survivors  was  most  horrilile. 

It  is  interesting  to  trace  the  gradual  changes  that 
have  taken  place  in  the  scale  of  diet  of  the  British 
Navy  since  the  year  1720  up  to  the  present  time, 
which  Dr.  Hunter  has  been  able  to  do  by  the  aid  of 
the  admirable  library  at  Haslar  IToiipital. 

The  table-beer  allowed  by  the  scale  of  1720  was 
never  carried  in  safl&clent  quantity  to  last  aboxt  %Vs. 
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or  MTen  weeks  (Lixd),  and  half  a  pint  of  spirit!  was 
issued  in  its  place.  In  174'),  the  time  of  the  disas. 
titms  Carthagenaexpedition,  Admiral  Vernon  ordered 
the  spirit  to  be  mixed  with  water  when  served  out, 
and  through  him  the  mixture  received  the  name  of 
**Krog/'  said  to  be  so  named  from  the  "grogram" 
breeches  which  the  admiral  usaallj  wore. 

In  1761.  Dr.  I/md,  R.N.,  discovered  that  ft-esh 
water  could  be  distilled  from  sea- water,  but  little 
practical  use  was  made  of  this  important  discovery 
till  very  many  years  afterwards,  when  it  was  applied 
to  the  cooking  galleys  of  troop  and  emigrant  ships, 
and  to  the  boilers  of  steam- vessels. 

In  1705,  owing  to  the  representations  of  Drs.  Lind, 
Trotter,  and  other  naval  medical  offlcers,  lemon- 
Juice  was  regularly  issued  to  the  crews  of  sea-going 
men-of-war. 

At  this  time  the  usual  breakfast  of  the  men  was 
oatmeal  trailed  in  water,  and  sweetened  with  mol- 
asses, when  procurable. 

Cocoa  was  now  used  by  vessels  on  the  West  India 
station,  and  soon  afterwanis  came  into  general  use 
for  breakfpist  througliout  the  navy,  in  place  of  the 
much  disliked  "buriroo." 

In  1824  a  great  change  took  jilace  in  the  scale  of 
diet.  Banyan  days  were  abolished,  and  the  following 
scale  introduced : — 

Daily — Biscuit,  one  pound. 
Beer,  one  gallon. 
Cocoa,  one  ounce. 
Sugar,  one  and  half  ounce. 
,,        Fresh  meat,  one  pound. 
.,        Vegetables,  half  a  pound. 
,,        Tea,  quarter  of  an  ounce. 
Weekly— Oatmeal,  half  pint. 
„        Vinegar,  half-pint. 
"When  fresh  meat  and  vegetables  are  not  pro- 
curable, there  shall  be  allowed  in  lieu  thereof,  salt 
beef,  three-quarters  of  a  pound  ;   and  flour,  three- 
(luarters  of  a  pound :  or,  salt  pork,  three-quarters  of 
a  pound  ;  and  peas,  half  a  pint."    Baisins  and  suet 
'  were  allowed  for  an  equal  weight  of  flour,  in  a  ccr- 


>• 


»» 


tain  proportion.  This  was  the  first  issue  of  tea ;  and 
the  ration  of  spirits  substituted  for  the  gallon  of  beer 
was  reduced  from  half  a  pint  to  one  gill ;  and 
from  two  shillings  and  sixpence  to  three  shillings 
and  sixpence  a  month  was  added  to  the  pay  of  the 
men. 

It  is  curious  to  note,  that  though,  according  to 
the  circulars,  '*  banyan  days  were  abolished,"  yet  the 
amount  of  salt  meat  a  week  was  reduced  by  three- 
quarters  of  a  pound. 

In  1850  the  following  scale  was  introduced,  lo 
which  the  spirit  ration  was  again  reduced  one-hal( 
and  the  salt-meat  ration  raised  to  one  pound  dsily;- 

Biscuit.  one  pound  ;  spirits,  half  a  gill ;  frcsbmeit 
one  pound ;  vegetables,  one  pound ;  sugar,  one  and 
tliree-quarter  ounces;  chocolate,  one  ounce;  tea, 
quarter  of  au  ounce,  daily. 

Oatmeal,  quarter  pint ;  mustard,  half  an  ounce ; 
pepper,  quarter  ounce ;  vinegar,  quarter  plot, 
weekly. 

'*When  fresh   meat  cannot   be   procured,  there 
shall  be  substituted,  salt  pork,  one  pound;  p«as, 
half-pint  every  alternate  day ;  and  salt  beef,  one 
pound,  with  flour  three-quarters  of  a  pound ;  or  pre- 
served meat,   three-quarters  of  a  poun<l ;  and  pre- 
served potatoes  or  rice,  quarter  of  a  pound  on  ovm 
alternate  non-salt-]K>rk  day."     8uet  and  raisins  as 
before.    The  preserved  meat  was  so  often  found  to  be 
cither  offal  or  putrid,  that  it  was  soon  discontinnird. 

In  1856  split  peas  were  issued  instead  of  whoie 
peas. 

In  April  1859  the  ration  of  biscuit  was  increas*^ 
to  one  and  a  quarter  pounds,  and  sugar  to  two 
ounces. 

Leave  was  also  given  to  occasionally  issue  an  extra 
ration  of  beef,  an  ounce  of  cocoa,  and  half  an  ounce 
of  sugar.  In  1865  a  superior  kind  of  preserved  meat 
was  issued,  and  is  still  in  regular  use. 

It  would  be  more  esteemed  in  the  tropics  if  it  were 
sometimes  eaten  cold,  instead  of  being  warmed  first 

Table  No.  II.  is  the  scale  of  diet  of  the  present 
time,  1871. 


TABLE  II.— Weekly  Rations  of  the  BurnsH  Navy  for  1871  (in  Ounces). 


Sun- 
day. 


Biscuit . 

Preserved  beef 

Salt  beef 

Salt  pork 

Peas     . 

Flour    . 

Suet 

Raisins 

Preserved  potatoes 

Rice 

Sugar   . 

Cocoa  . 

Tea 

Rum     . 

Vinegar 

Pepper,  &c.  . 

Total  (excluding ) 
licjuids)  .        .  ) 


20 
12 


2 

1 
0 


25 

mm 

O 


39-25 


Mon- 
day. 


20 


10 
5-2 


2 

1 

0-25 

2-5 

5 


44-45 


Tues- 
day. 


20 

IG 


9 

0-75 

1-5 


2 

1 

0-25 

25 


50-50 


Wed- 
nesday. 


20 


16 
5-2 


2 

1 

0-25 

2-5 


Thurs- 
day. 


20 
12 


4 
2 
1 

0-25 
2  5 


Friday. 


44-45   39-25 


20 


16 
52 


2 
1 

0-25 
2-5 


44-45 


Satur- 

Total 

1 

Nitro- 

day. 

genous. 

20 

140 

21-84 

«  •  • 

24 

3-55 

16 

32 

2-48 

■  •  • 

48 

3-76 

•  •  • 

15-6 

3-58 

9 

18 

2-62 

076 

1-5 

000 

1-5 

3 

000 

•  •  ■ 

4 

0-25 

■  ■  • 

4 

0-25 

2 

14 

000 

1 

7 

0-25 

0-25 

1-75 

• 

2-5 

17-5 

•  •  ■ 

•  ■  • 

5 

•  •  • 

a  ■  • 

« •  • 

•  •  • 

50-50 

312-86 

38-68 

Cja.rt>on- 
aoeooi 


108-57 

l7-«8 

2-:^2 

4e-^ 

U-77 

X2-^ 

3.11 

2-fi5 

2-70 

3-25 

13-30 

e-^ 

? 

^  ^ 

230-^ 


One  ounce  of  sugar  and  *5  of  lime-juice  daily,  after  fourteen  days  at  sea. 
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X— Proposed  Scale  of  Weekly  Rations  for  the  British  Navt,  1871  (in  Ounces). 


Snn- 
day. 


3f  on- 
day. 


Tues- 
day. 


l>eef 


2() 
12 


20 


i   5-2 


i  potatoes 

ley 

ed  vege 


\   ■ 


25 


L'O 


1 

2 

1 

0-25 

2-5 


:c. 


20 
16 


9 

0-75 
1-6 
4 


1 

2 

1 

0-25 

2-5 


Wed- 
nesday. 


20 


16 
5 


1 

2 

1 

0-25 

2-5 


xcluding)    3^.25  1 45 .45    ^.^    45.45 

')   .        •  )  i  I  I 


Thurs- 
day. 


20 

12 


Friday. 


20 


16 
5-2 


2 
1 

0-25 
2*5 


39-25 


1 

2^ 
1 

0-25 
2  5 


45-45 


Satur- 

Total 

Nitro- 

Carbon- 

day. 

genous. 

aceous. 

20 

140 

21-84 

108-57 

•  •  • 

24 

3-55 

17-88 

16 

32 

2-48 

2-32 

•  • « 

48 

3-76- 

46  94 

*  •  • 

15-6 

3-58 

977 

9 

18 

2-62 

12-88 

0-75 

1-5 

000 

311 

1-5 

3 

0-00 

2-86 

•  •• 

12 

0-75 

810 

2 

2 

0-28 

152 

2 

2 

0-25 

0-60 

1 

5 

0-25 

0-40 

2 

14 

0  00 

]3-:^0 

1 

7 

0-25 

6-65 

0-26 

175 

• 

• 

2-5 

•  •  • 

» •  • 

17-5 
5 

•  •  • 

• 

•  ■  • 

•  •  • 

• 
•  •  ■ 

55  50 

325-85 

39-61 

23479 

One  ounce  of  sugar  and  Imlf  an  ounce  of  lime-juice,  after  seven  days  at  sea. 


e  tables  refer  to  the  diet  of  the  men  when 
1  tiarlKtur  one  pound  of  fresh  meat  and 
f  vegetables  arc  issued  daily  in  place  of 
preserved  meat.  The  oflBcera  provide 
(kI,  and  u!>iually  carry  a  sufficiency  of  live 
eservetl  provisions,  though  they  are  en- 
tw  tlie  whole  or  a  portion  of  the  daily 
ey  choose. 

is  sliphtlydcflcient  in  nitrogenous  food, 
cess  of  carl)onac«.M>us  is  derived  chiefly 
cult  and  8nlt  p<>rk,  to  get  the  full  value 
requirt  s  excellent  teeth  and  great  capa- 
;sting  fat.  The  result  of  a  great  number 
uns  that  Dr.  Hunter  has  made  is,  that 
generally  deficient  in  the  number  of  their 
r  liaving  lost  four  molar  teeth  before 
hirty  years  of  ape. 

is  aUo  deficient  iti  antiscorbutic  food,  the 
whose  alxence  is  only  partially  obviated 
f  lime-juice. 

f  II  .  which  Dr.  Hunter  has  drawn  up  as  a 
iprovement  upon  the  present  scale,  an 
las  been  made  to  better  the  diet,  while  as 

as  possible  have  been  introduced. 

meat  is  iitill  restricted  to  twice  a  week, 
heat  to  which  it  is  exposed  during  the 
eserving  (226')  develops  a  kind  of  flavour 

of  bake<l  meat,  which  flavour  quickly 
•  palates  of  most  persons,  and  causes  a 
like  to  arise  if  t)ie  meat  is  frequently 

process,  such  as  boiling  in  raci/o,  or  at 
;ht,  where  the  bolllnp-j»oint  is  low,  the 
l)€  pn-8erve<l  as  simple  boiled  meat,  and 
ced  as  it  is  at  present,  then  it  could  be 
for  the  salt  beef  with  very  great  advan- 
kling  renders  the  flbrine  of  beef  indiges- 

a  containing  so  much  fat,  does  not  lose 


so  much  by  salting  as  beef  does,  therefore  it  is  issued 
thrice  a  week,  and  beef  only  twice. 

Four  ounces  of  preserved  potatoes  arc  added  to  the 
rations  on  one  salt-beef  day,  and  a  soup  of  two  ounces 
of  compressed  vegetables  and  two  ounces  of  pearl 
l>arley  on  the  other.  One  ounce  of  pickles  is  Issued 
on  every  salt-meat  day,  as  besides  their  antiscorbutic 
value,  they  aid  the  digestion  of  salt  meat,  and  thus 
enable  the  system  to  extract  more  nutriment  from 
it.  The  best  and  cheapest  pickles  arc  red  cabbage 
and  onions. 

This  table  could  l>e  still  ftirther  improved  by  sub- 
stituting one  quart  of  porter  for  the  half-gill  of  rum. 
but  the  difficulty  of  i^towage  is  the  great  oljection  to 
this ;  by  making  water  an  article  of  the  ration,  the 
minimum  in  the  tropics  being  fixed  at  one  gallon  a 
day  for  each  person,  for  there  can  be  no  doubt  that  it 
is  simply  cruel,  as  well  as  hurtful,  to  limit  to  the  in- 
adequate quantity  of  half  a  gallon  each  person,  the 
amount  of  water  supplied  to  men  who  are  living  on 
salted  meat  and  going  through  active  exercise  in  the 
heats  of  the  tropics.  The  allowance  in  the  Prussian 
Navy  is  S|  quarts  daily  to  each  person. 

The  men  take  dinner  at  noon,  and  about  half-past 
four  they  have  tea,  which  is  called  supper.  There 
can  be  no  doubt  that  it  is  much  too  long,  particularly 
for  men  who  work  during  the  night,  to  go  without 
any  food,  except  biscuit  and  mllkless  tea,  from  noon 
till  breakfast  next  morning  at  seven,  a  period  of  nine- 
teen hours.  Any  one  who  doubts  this  may  easily 
satisfy  his  mind,  though  not  his  body,  by  making  the 
experiment.  Tea  is  believed  to  have  the  power  of 
retarding  the  waste  of  tissue,  but  the  black-boiled 
mllkless  decoction  that  the  men  drink  is  chiefly  a 
solution  of  tannin,  and  cannot  have  much  other  effect 
than  causing  constipation.  The  lime  which  the  cap- 
tains  of  the  hold  will  insist  upon  throwing  into  the 
tanks  "  to  keep  the  water  sweet,"  will  also,  as  well 
as  the  boiling,  prevent  the  tea  firom  being  what  it 
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should  be.  It  would  be  ed  improvement  for  the  meu 
to  take  their  mes<i-kettle8  to  the  galley  to  be  filled 
with  boiling  water,  upon  which  the  tea  should  be 
thrown.     This  is  the  Australian  mode  of  tea-making. 

Sometimes  the  men  are  able  to  save  a  portion 
of  their  dinner  for  supper,  and  with  certain  im- 
provements in  the  quality  or  kinds  of  the  mctit. 
this  might  be  ofteiier  done,  but  seamen  are  frequently 
met  with  who  never  touch  their  salt  beef  at  all, 
but  dine  on  biscuit  and  their  allowance  of  grog.  In 
some  vessels  an  allowance  of  chocolate  is  issued  to 
the  middle  and  morning  watches,  witli  very  beneficial 
effects. 

The  change  required  in  a  tropical  climate  Is  suffi- 
ciently made  by  the  addition  of  fruit,  which  the  men 


purchase  for  themselves  from  the  boats  that  < 
alongside  with  fruit  and  vegetables  for  sale. 

Tables  IV.,  V.,  VI.,  and  VII.  arc  those  of  foi 
navies. 

The  French  and   Dutch  Navies  appear  to 
principally  on  peas,  and  bring  their  scale  up  U 
proper  standard  as  regards  amount. 

Sameness  of  diet,  a  great  evil,  appears  to  be 
chief  objection  to  their  systems. 

The  United  States  Navy  relies  on  pickles  and 
served  vegetables  as  antiscorbutics,  and  Ifoasts 
it  does  not  require  lime-juice  ;  indeed,  "  lime-jui 
is  an  uncomplimentary  epithet  applied  by  Amei 
to  British  merchant-seamen. 


TABLE  IV.— Weekly  Rations  of  the  United  States  Navy,  1871  (in  Ounces). 


Biscuit   . 

Coffee     . 

Tea 

Sugar     . 

Molassos 

Preserved  beef 

Salt  beef 

Salt  pork 

Rice 

Beans    . 

Dried  fruit     . 

Pickles    . 

Preserved  tomatoes 

Butter    . 

Flour 

Total 


Wed-  iThurs- 
nesday.     day. 


Friday. 


•  •  • 

12 

10 

•  •  • 

•  •  • 

•  •  • 

8 

•  •  • 

■  •  • 

10 

•  ■  • 

8 

•  •  • 

4 
2 

•  •  • 

•  ■  • 

•  •  • 

... 

14 

14 

14 

1 

1 

1 

025 

0-25 

0-25 

4 

4 

4 

■  •  • 

•  •  • 

12 

•  ■  • 

•  •  • 

•  •  • 

IC 

16 

•  •  • 

•  •  • 

•  •  • 

8 

•  •  • 

8 

... 

•  •  • 

•  •  ■ 

•  ■  • 

md 

4 

•  •  • 

•  •• 

4 

... 

«  •  • 

2 

. 

•  •  • 

•  ■  • 

8 

Satur- 
day. 

Total. 

14 

98 

1 

7 

0-25 

1-75 

4 

28 

•  •  • 

10 

24 

Nitro-  I  Cat 
gcnous.    ace 


10 


'  45  25  I  58-25  i  4525  I  4725  4525 


32 

48 

16 

24 

4 

8 

8 

4 

16 


i: 

I" 
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0-00 
0-00 
3-65 
2-47 
3-76 
100 
5-52 
000 
0-40 
0-40 
0  00 
1-72 
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The  allowance  of  "biscuit  is  not  sufficient ;  but  as  the  men  purchase  soft  bread  for  them.<*elves  w)- 
harbour  (which  they  are  well  able  to  do,  an  A.B.'s  pay  being  £4,  lUs.  per  month),  and  allow  the  I 
to  accumulate  till   they  go  to  sea  again,  the  allowance   is  practically  unlimited,  and  is  much 
twenty  ounces  than  fourteen.    On  some  stations,  two  ounces  of  preserved  potatoes  are  issueil  in 
of  the'  four  ounces  of  preserved  tomatoes.     Tliese  preserved  potatoes  are  little  used,  as  the  men 
United  States  Navy  appear  to  be  unacquainted  with  the  fact,  that  long-continued  cooking  remo\ 
the  disagreeable  earthy  flavour,  and  that  frying  in  the  fat  of  the  preserved  beef  makes  them 
delicious. 

TABLE  v.— Weekly  Rations  of  the  French  Navy  at  Sea,  1871  (in  Ounces). 


Biscuit,  19-4  x  7 

Brandy,  2*1  x  7 

Vin  de  Campngne,  16*1  x  7 

Coffee,  -7x7      . 

Sugar,  -85  X  7     . 

Preserved  beef,  7*0  x 

Salt  pork,  7*85  x  3 

Dried  peas,  2*1  x  6 

Cheese  on  Fridays 

Dried  peas  for  supper,  7  7x7 

is  substituted   . 
Sourcroute,  *7  x  7 
Buttei*,  -5x7. 
Olive  oil,  '28  X  7  ;  also  vinegar  and  tuilt 


sometimes  rice 


■} 


Total.        j  Nitrogenous.  .  Carbonace 


Total 


135-8 

2118 

105-31 

(14-7) 

9 

• 

? 

(112-7) 

• 

9 

• 

4-9 

9 

• 

9 

5-95 

0-00 

5-a'j 

21-0 

310 

15-64 

23-55 

1-84 

23-ai 

12-6 

2-89 

7-89 

3-5 

0-99 

271 

53-9 

12-39 

a3-7G 

4-9 

0-25 

0-4C 

3-5 

000 

7-26 

1-96 

0-00 

4-06 

271-56 

42-64 

205-71 

Lime-juice  and  sugar  are  also  issued. 
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I'tatilatioti  of  Shipi.— The  thip  ia  a  AafriKi- 
(ion  olkipedal  character.  In  otJinHjilwell- 
inga,  ■  amtinnal  iDUrchange  of  lur  take* 
place,  Dot  onlf  throngli  fiuuret  uid  craclu  in 
(loon,  vindavi,  ebiiimefs,  orthniiigh  ipeeikl 
openiDgi  mad«  fur  tlie  pnriHHe  of  veDtilstion, 
but  ilwfntm  the  ground  benGBth.Biiil  through 
t\ic  mill  themielrei.  which  &re  bf  no  maani 
iinixrriaai  to  air.  In  &  veuel,  bowevflr,  the 
groand^iir  ii  replaced  by  what  I  would  mil 
tlis  Htge-air.  TIid  wnoden  or  iron  wnlla,  as 
the  ate  may  be,  are  not  Ht  all  |>ermeal>le,  and 
•pedal  mcaui  have  to  be  uaed  both  for  bring- 
ing freth  air  into  the  abip  nod  getting  rid  of 
it  when  impure,  capofially  in  rougli  weather, 
"r  when,  aa  in  action,  the  liatcbwayi  and  port* 
are  clo*ed.  On  the  other  hand,  advantage 
may  lie  tiiken  of  the  fuct  that  ■  veatel  at  aea 
'"  ">  conitant  motion,  and  therefore  there 
"re  continual  carrenti  of  air  around  the  (idea, 
"bout  the  deck,  kc.  Thia  oontinoal  motion 
"'   tU«  verael  ii  utiliied  in  TAien'  thip  ttnlila- 


I)  HTO 

for,  wbieli  baa  been  fitted  up  with  tatitfuctory 
reiulta  in  her  Majeat  j'a  abipa  Vigilant.  Thetia, 
and  Oibome.  The  invention  ia  eitreinely 
iogenioua.  T«a  tauka  (are  fig.  50),  A  and  B. 
are  placed  ojipoaite  each  other  on  each  aide  of 
the  reaael.  four  in  alL  Each  ]iiur  ia  connected 
by  a  tranaveiae  pipe— one  l>ipe,  E,  containing 
water,  the  other,  F,  mercuiy  ;  thcreCore  the 
two  oppoaite  tanka,  A  A,  may  be  called  the 
water-Unka.  B  B  the  mercury-lsnka,  A  A 
have  each  a  long  pipe,  C,  leading  into  the 
hold,  or  wherever  ventilation  ia  required. 
The  tanka  11  B  have  alui  a  tube  funiiabe<l 
with  valvei  opening  inwanla,  Q  G,  and  leail- 
ing  down  to  the  neighbourhood  of  the  keelaon. 
The  pipea  D  D  communicate  with  the  open 
air,  and  have  valvei  opening  nutwRnla  It 
ia  perfectly  automatic;  the  leaat  mil  of  the 
vesael  cauaea  a  vacuum  in  either  the  front  or 
atarboard  tanka,  and  the  water  from  the  bilge 
Tuahea  Dp  one  of  the  O  pipea.  the  air  up  one 
of  the  C  piiwB  into  the  reapeetive  Unka,  the 
neit  roll  forcing  thia  w,iter  and  air  out  nf  the 
pipe.  T). 

Many  veueli  have  sgiacea  open  on  the  abelf- 
piecea,  the  conaequence  being  that  a  direct 
communication  with  the  bilge-air  ia  eniuied, 
which  of  coarse  ia  fundamentally  wrong. 
Other*  tniat  entirely  to  hatchwaya,  porta, 
icnttlea,  and  windaaili,  moat  of  which  cannot 
be  uaed  a(  all  in  rough  weather. 

It  will  prulmbly  be  foand  that  Thiera'  auto- 
matic ventilator  ii  liie  beat  to  fit  up  a  new 


ng.  48. 
reiael  with,  but  tbere  are  alao  aevenil  aimple 
meana  of  ventilation  whieh  may  be  adapted  to 
any  claaa  of  aliip.    Tubea  may  be  led  from  the 
apar  deck  to  the  lower  deck  with  cowled 


^ 

^^r<^- ^ 

n 

cc; 
-an 

Hf          II 

C 

1' 

1 

(303) 


dj  trimmed  to  wind.    In  the  Indian  trans- 
tm  there  are  deck  air-channels  communi- 
KBg  with  main  ventilators,   both  up-cast 
down-cast,   on  Dr.   Edmond's  principle 
fig.  4i))«     The  aspirating  force  of  these 
^iUtors  is  sometimes  iucreiiaed  hy  steam 
I    introduced  into  the  up-casts.     In  some 
ps  the  hollow  iron  masts  are  utilised  either 
■.p-casts  or  down-casts— f.r;,,  her  Majesty's 
p  Monarch,  and  the  steamers  of  the  Peniu- 
ar  and  Oriental  Company— the  latter,  how- 
;r,  aided  by  windsails,  trellised  bulkheads, 
1  side  ports.     In  the  ventilation  of  iron- 
«li  of  the  Monitor  class  it  is  necessary  to 
>'vide  for  a  supply  of  air  when  all  hatches 
i    closed  and  liglit  excluded.      Both   the 
it.tton  and  Devastation   are  ventilated   by 
IS  driven  by  steam-power;  indeed,  under 
rh  circumstances,  mechanical  agencies  are 
Liipensable,  and  of  these  the  fan  system  ap- 
s^n  practically  to  have  been  of  most  service, 
tere  is  hardly  a  craft  afloat,  from  a  canal- 
a.t  to  the  finest  clipper  ship,  that  could  not 
ic«  advantage  of  the  heat  of  the  stove  of 
her  the    galley  or    cabin    in  steamships, 
psiin,  the  value  and  applicability  of   this 
rthod  is  evident ;  pmperly-arranged  shafts 
inected  with  a  jacket  surrounding  a  boiler 
»iild  draw  air  from  all  parts  of  a  vesseL     It 
JDpossible  to  recommend  any  one  system  of 
itilation,  since  each  case  must  be  judged  of 
it«  merits,  but  it  is  certain  that  any  ven- 
ation that  does  not  get  rid  of  the  bilge-air  is 
rthless  in  a  sanitary  point  of  view.     (Fur 
ther  infurmution  the  reader  is    referred 
an  excellent    article,    "Sanitary  Science 
oat,*'  in  **  Naval  Science"  for  April  1872.) 
Merchant  ikrvice. — The  vessels  comprising 
merchant  service  may  be  most    c<mve- 
litly   divided   into   three    chief   classes  — 
^cean-going  ships  ;  2.  Coasters  ;  3.  Karges 
I  River  Craft.   The  very  unsatisfactory  con- 
ion  of  this  service  has  been  forcibly  exposed 
m  time  to  time  by  Dr.  Harry  Leach,  the 
tlical  Officer  of  Health  for  the  Port  of  Lon- 
1,   in  various   able  pai>ers— <•.(;.,  "Report 
the  Hygienic  Condition  of  the  Mercantile 
rine,  Loudon,  1807,"  and  **Iiei)ort  on  Hygi- 
c  Condition  of  the  Mercantile  Marine  in 
.'  Port  of  London,  1871,"  with  others.  With 
.    Leurh  s  penninsion  we  make  considerable 
^  of  the  papers  referred  to. 
1 .  Ot'tan-tjoing  Shipn. — These  vessels  vary 
size  from  2oO  to  2500  tons,  and  the  number 
their  crew»  (all  told)  from  ten  to  sixty  men  ; 
id  just  as  there  is  no  law  on  land  to  i)ropor- 
:>n  the  number  of  persons  living  in  a  cottage 
»  the  size  of  the  cottage,  so  in  these  vessels 
lere  is  no  definite   law  to   proiKjiiiion  the 
ixxnber  of  men  to  the  size  of  the  ship,  therefore, 
raciically  speaking,  a  large  amount  of  over- 
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crowding  on  the  one  hand,  or  undermanuiug 
on  the  other,  may  exist. 

By  the  rules  of  the  Government  lUinisrration  Ser- 
vice, however,  four  men  are  re<iuired  to  every  loo 
tons  up  to  500,  three  men  to  every  additional  100 
tons  up  to  1000,  and  two  men  for  every  100  tourt 
above  this  amount ;  so  that,  for  example,  a  vessel 
of  1500  should  carry  forty-five  hands,  all  told.  Some 
few  owners  adopt  this  scale  in  tolerable  entirety; 
but  our  readers  will  sec,  from  the  following  tabulated 
statement  of  vessels  that  liave  arrived  in  the  Thames 
during  1865  and  1866,  to  what  extent  this  arrange- 
ment is  carried  out : — 

ReTlt-         Na  of  Hxud* 
NauM  of  Shii>. 

Galloway 

French  Empfn? 

Eaglet    .... 

Thomdean 

Royal  Alice    . 

Geelong 

Prince  0>car 

Tamerhiue 

Marlborough 

Saint  Andrew  s  Ca»tlo  . 

Hoang-Ho 

Stirling  Castle 

Blanche  Moore 

Blerrie  England 

Uermine 

When,  too,  we  know  that  thirty  years  ago,   the 
regular  complement   for  every  100  tons  wa^  five 
men  and  one  apprentice  it  is  evident  that,  on  this 
head,  a  decadence  has  taken  place,  though  some 
allowance  miLst  be  made  on  account  of  recent  im- 
provements (such  as  patent  reefing  topsails),  which 
naturally  and  reasonably  tend  to  curtail  the  number 
of  hands  required.     The  able  and  ordinary  seamen 
are  berthed  in  a  deck-house  built  between  the  fore 
and  main  masts,  or,  more  usually,  in  what  is  tech- 
nically called  a  top-gallunt  forecastle,  and  in  some 
cases  in  a  lower  forecastle.     The  first  plan  is,  how. 
ever,  gaining  ground  as  to  large  ocean  going  Bhi])S ; 
and  Mr  Green's  Highflyer  is  a  good  example  of  many 
new  vessels  built  on  the  deck-house  principle.     It 
is  ordered  by  the  Merchant  Shipping  Act  that  nine 
buperficial  feet  shall  be  allotted  to  every  one  of  tlie 
crew,  if  sleeping  in  hammocks ;  or  twelve  .superficial 
feet  under  any  other  arrangement ;  that  every  such 
place  shall  be  free  from  stores  or  goods,  and  8hall  be 
properly  caulked  and  ventilated— a  failure  as  to  the 
rule  to  result  iu  a  penalty.    These  regulations  are, 
however,  practically  a  dead  letter ;  for  as  no  iuspec 
tion  of  seamen's  quarters  takes  place  previous  to 
sailing,  as  no  law  exists  as  to  the  numbtT  uf  seamen 
carried,  and  as,  moreover,  all  space  allotted  to  the 
crew  is  deducted  from  the  tonnage  of  the  ship  when 
registered,   the   terms  of   the  Act   are   frequently 
evaded  in  a  very  great  degree.     We  may  fairly,  too, 
take  exception  to  the  terms  of  an  Act  which  indi- 
cates nine  su}>erflcialfceta8»uflicieut  for  thehealtliy 
lodgment  of  a  sailor. 

The  following  list,  however,  contains  the  measure- 
ment of  seamen's  quarters  in  several  of  the  finest 
vessels  now  in  the  Luhi  India  Dock.s  :— 
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DiuieiiBittus  (if  ITpiMfr  or 
Nntneof         No.  of         T»p-KalUuit  F<)recm»il«> 
ttlilp.  Duiik*.   Length.  Bn^dtli.   Ji«lKh: 

Feet.  Frt.         tfU 


8r>3  Ilindostan  .  14 
003  Dukeof  Athole  '2:1 
79 J    Blacks  oU   . 


22 

24 

7 

30 

24 

7 

32 

27 

0 

Ill' 
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In  thl>  taWe  tat  ihe  spue  occupied  by  th 


leDti  two  lure  hiiwsc-holFH  IK  CDDd 
■  paflUfie  or  ilip  c^lcft  These  l&tip: 
impletelj  through  lh«  quanen  of 


currlrf  (or  Ihe  um  of  officers  or  psMeoB""  duniE  ihc  Act  commandj  th»t  t««h  proiisiou  •(  pM 

th<  vojmge      U  ni»7.  iherefore,  without   niuiloil  quilllf  >biill  boerttd  out  to  the  crewd^jbTdir; 

knowleJue,  belnteTTwith»l»nrcoitip«riilie»iiiouiil  inii  thcj*  Is  no  Joubt  tli»t,  on  tm«n  lioee,  the  Boi, 

flf  decencjor  cleanlincu  (not  to  siicak  of  comfon)  „j^,^  ^t  lurbonr  serilce,  fkre  veil.    Bat  it  linll 

Is  Btterlj  Impossible  wh-n  lh«  ™b>s  lire  btnt.  When  ^„^„  ,^^1  njuteri  of  ships  (requmllr  put  IduM. 

umeVl^ei  pVr'la^^  Kmetimts  wholly,  ailed  up  in  ,|>ore!*witho'"  pnTidln" frnh  nlioni  or  eren  hn« 

■  ronnh-ind-read*  elrls,  tftta  and  ingren  beinr  vreeublet  for  Iheir  mrn,  thou^b  waiercrHHS  pn 

klforded  to  theullors  bj  meuit  of  Hhttch  opening  lo  profusion  shout  the  i.tland.    It  In,  loo,  within  mt 


ealihf  ucooimMttlon 


k.  though  the  honewvd  puu(e  i 

OD    so  edmirablj  conilucled  bj  t 
ipitxl  Boelelj  in  Ike  Tbimt*  hiu  jt 


Laiulon  le  Eait  India 
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Lirtrpecl  to  Eml  Imlia 


tiUniaj,... 


SuiuiBiii  tf  JHil  Scalt  adimlid  •*  lie  FraiA 

MernnUilt  Uaiinc. 

Biwjyajt— ColTw,  brend  orbi«!nit.lT«nclTmni«, 

D/niu'-.—Preicnrd  beet  or  ult  pork.  vcgcteUe^ 

Statflitiiifft,  <fe.--Sourcront  or  pickloa^  presrrre^ 


r  the  lupply  of  itoM 


paratai,  idJ  the  patent  fut  thi 
Tirw  o(  proMcUng  the  iwmEn  ii 


•kippLni 


Lbjlt 


4T  miosis  officvr.  or  tbEpp[Dg  muter,  In  ukjport, 
utoqiuUtrof  viteror  proTUiou,  u  CKualnatLDii 
■ij  be  Dude,  and  &  penkllj  exacted ;  that  tbe  ica- 
WB  ttaiUL  recelTe,  bj  vij  of  compeuatioD  for  anf 

nttperdaj.  It  Ei  alio  enacted  that  prefer  weights 
udBcaiurei  ihall  be  curled,  for  thi  correct  wtlgi- 


le  difflcnltr  to 


Ttmi  mncli  u  to  proTiiiocs.  It  is,  in  tkt 
nut  place,  our  proTince  to  mention  the  eiiit- 
ng  prophjlactio  mEaaurea  that  aro  by  Britiafc 
*w  eniploysd  tar  the  preMrrittiati  of  healtb  tc 
wOMa  afloat.  The  following  meaiurea  refer 
utienkil;  to  diaeiaei,  imd  apeciallr  to  that 
'Avt  Bicuaablfl,  becanao  preventable  maladv, 
died  Ktiriy.  By  tbo  tenna  of  the  Act  it  ii 
■Joiwd  tbat  eTcry  foreign-going  ihip  (except 
on  bonnd  to  porta  in  Baropo  or  the  couti 

ths  UeditemuieBD,  or  thoas  north  of  the 
U  dee»e  of  north  latitude)  aball  be  pro- 
led  with  ■  aufficiept  quantity  of  lima  or 
SOD  jnice,  which  aball  be  lerveJ  out  with  a 
U«d  proportion  of  lugar  (to  the  crev)  daily, 

tbe  nte  of  half  an  ounce  per  man.  A 
Kulty  ii  enjoined  on  thii  head  for  bad  qna- 

aiame  pennliy  appliei  also,  under  the  ume 
■idiliona,  with  reipect  to  all  dmgi  and  me- 
oal  itorei,  a  liat  of  which  ii  iaiued  by  the 
MidotTrade.  A> to thiicUaw.it iatobeob- 
■red  that,  unlike  the  lection  on  proriaiont, 
•  leamuican  recorer  any  compeniation,  how 
nth  loeTer  hia  health  may  have  in  ffered  from 
kituch  thereof,  aa  all  penaltiei  tuider  that 
BUM  EO  to  the  Crown  ;  ao  that  even  the  poor 
tiifiction  of  >  Hnuiciftl  quid  pro  qiio  ia  here 
ilied  him.  It  ii  ordered,  indeed,  that  any 
■xd  Marine  Hoard  iiiai/,  on  being  required 
y  tlie  Boiird  of  Trade  to  do  >u,  appoint  an 

xmt.  Bat  the  insertion  of  the  above  itali- 
iied  word  Qukei  the  clauie  practically  n>e- 

b;  luarantee  aa  to  the  quality  uf  lime-juice 
nd  mc<Iicitl  itoret  auppljed.  Nor  haa  the 
aura  any  meaui  of  rejres*  on  account  of  de- 
tnaratedbealUiat  the  end  of  the  voyage. 
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Thii  atate  of  thinga  would  be,  to  ■  certain 
extent,  better  in  the  pteaent  day  if  the  Mer- 
chant Shipping  Act  of  1867  w»»  effectively 
carried  out ;  for  it  providea  for  a  fit  and  proper 
■upply  of  lime  and  lemon  juice,  a  tolerably 
liberal  ipace  for  the  bertha  of  the  crew,  a 
proper  aupply  of  medicine  and  medical  itorea, 
an  aathoriaed  "  Ship'i  Uedical  Guide,"  and  » 
permiuive  clauie  u  to  the  medical  inapection 
of  teamen  before  aigniDg  articlei.  It  enjoine 
that  every  place  naed  for  the  accommodation 
of  leameD  ihall  be  "lecurely  conatruoted, 
properly  lighted  and  ventilated,  properly 
protected  from  weather  and  leo,  and,  ai  far  ai 
practicable,  properly  abut  off  and  protected 
from  effluvium  which  may  be  caused  by  cargo 
orbilge'water."  Audit  nlao  enjoins  that  thero 
"  ahall  be  one  or  more  properij-conitructed 
!  privy  or  pririea  for  the  uae  of  tho  crew," 
and  that  every  place  for  the  accommoda- 
tion of  the  crew  "ihall  be  kept  free  front 
itorei  or  goodi  of  any  kind,  not  being  the 
pertonol  property  of  the  crew  in  uae  during 
the  voyage." 

That  thii  Act  Iibb  not  been  properly  en- 
forced may  be  inferred  from  Ur..  Leach'i  evi- 
dence, who  layi  (Report  on  Hygienic  Condi- 
tion of  the  Uercantile  Marine,  London,  1871) : 
"  I  inipected  four  vohcIb,  none  of  which  had 
any  provision  for  light  or  ventilation,  except 
by  means  of  the  hatchway.  Another  fore- 
caitle,  divided  longitudinally  tor  the  accom- 
tnodation  of  crew  and  firemen,  hod  no  outlet 
From  above ;  and  great  complainti  were  made 
u  to  the  hawae-pipe,  which  in  this  case,  ai 
alwayi,  caniea  a  chronic  state  of  wet  bunk* 
whenever  the  cables  are  bent.  The  men  em- 
ployed OD  board  thia  ahip  begged  me  to  have 
this  source  of  discomfort  remedied.  They 
tverred  that  the  sea  lome timet  washed 
throBgh  the  port  hawae-pipe  with'  so  much 
Force  that  the  flooring  of  the  lower  bunka  waa 
itarted,  and  tbe  bunki  tbemielvea  rendered, 
of  coune,  quite  uninbsbitable." 

2.  Cuatlirtg  Fcuefi.— Over  160,000  of  these 
vessel)  are  annually  cleared  from  the  port*  of 
ihe  United  Kingdom.  Coal,  atone,  and  bone* 
form  a  large  proportion  of  their  cargo,  the 
4ie  of  tlie  veuels  varying  from  SO  to  300  torn, 
Without  doubt  they  repreeenl  a  Uri  e  number 
'if  handa.  Coasting  is  trying  work  for  the 
-ailor,  involving  exposure  to  severe  weathar, 
much  waiting  for  changes  in  the  tide,  and  moie 
oontinuouB  anxioua  labour  than  falls  to  the  lot 
of  the  ocean-going  tailor.  Theyare,  however, 
>#tt«r  ted,  but  there  is  a  great  want  of  acoom- 
loodation.  and  a  great  neceuily  for  sanitary 
.supervision.  The  number  of  bands  each  vessel 
tairies  varies  from  three  to  seven,  always  iu- 
tluding  one  or  two  boyi.  The  master  and 
mate  aleep  in  the  cabin,  the  rest  in  tbe  forv- 
13 
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castle.    The  dimennonf  of  Tarionj  forecastles 
of  coasting  ressels,  measured  by  Dr.  Leach 


in  tlie  ports  of  London,  Lynn,  and 
on-Tyi^e,  are  as  follows  :— 


Name  of  Ves5«L 


Register. 


Crew 
Fore- 


;^»"»««-  ^. 


Dimensions  of  Forecastle. 


IMmensioas  of 
Hatchway. 


Height. 

Length. 

Width- 

Lengtti. 

Width. 

ft.    in. 

ft     in. 

ft.    in. 

ft.  in. 

ft    in. 

Dispatch,  sloop 

Kionard  Ellwoo<l,  billyboy 

48 

2  or  3 

5    Ok 

12    1 

13    0 

•  •  • 

58 

2 

6    1 

6    1 

16  10 

2    0 

2   0 

Prosperity,  billyboy . 

57 

2 

5    3 

5  10 

16    0 

1    4 

2   0 

Alderman,  brig 

197 

5    5 

15  10 

22    3 

1  10 

2  0 

Jane  Owens,  schooner 

97 

6    2 

9  10 

14    6 

1  10 

2  0 

Ocean  Maid,  schooner 

107 

5  10 

9  11 

17    2 

1  10 

2  0 

Mitten  Hill,  sloop*  . 

45 

•  ■  • 

•  •  • 

•  •  • 

... 

... 

Thames,  brig    . 

131 

4    0 

8    0 

16    0 

•  ■  * 

Perseverance,  brijj    . 

94 

4    6 

7    4 

20    0 

1    0 

1   0 

Enrope,  brig     . 

169 

ly 

5    8 

14    0 

16    6 

•  ■  • 

Iris,  schooner   . 

72 

5    0 

8    0 

•  •  • 

•  •  * 

•  •  • 

Remembrance  . 

252 

7  ^ 

• 

MaltA        .... 
Nautilns  .... 

207 
268 

ft    > 

1      1 

t5    6 

16    0 

24    0 

2    6 

2  C 

Sisters       .... 

234 

7   ) 

*  The  forecaxtle  of  the  Mitten  Hill  was  a  mere  hole  filled  with  cordage, 
f  Average  meaaurement. 


There  is  thus  much  uniformity  with  regard 
to  room  and  cubic  space,  but  as  the  forecastles 
in  nearly  every  case  contained  rope,  cordage, 
and  other  articles,  the  measurements  in  the 
table  are  much  in  excess  of  the  real  space 
possessed  by  the  men.  The  only  aperture  for 
the  purpose  of  light  or  ventilation  is  the  hatch- 
way. Most  of  these  forecastles  were  found 
filthy  and  offensive.  In  rough  weather  they 
are  nearly  always  wet,  and  in  case  of  sickness 
the  condition  of  the  sailor  is  something  truly 
miserable. 

3.  Baiyfs^  d.'C. — Under  this  head  may  be 
classed  canal  -  boats,  ballast  -  barges,  steam- 
lighters,  tugs,  monkey -barges,  &c.  Accord- 
ing to  Dr.  Leach,  no  less  than  7000  barges 
are  employed  in  the  Port  of  London  alone,  re- 
presenting a  population  of  from  14,000  to 
15,000  souls.  The  bargemen  do  not  appear 
an  unhealthy  class  of  men,  although  the 
sanitary  arnuigements  ore  in  no  degree  satis- 
factory. 

Dr.  Cameron  estimated  the  amount  of  car- 
bonic acid  in  four  canal-boats ;  the  results  are 
as  follows : — 

1.  Cabin,  183^  cubic  feet ;  three  occupants, 
each  having  61^  cubic  foot ;   no  windows  or 


ventilators,  except,  for  the  latter,  a  hatch, 
square  feet ;  height  of  cabin,  3  feet  9  inches 
close  iron  stove,  burning  peat.    Amount  i 
carbonic  acid  (8  A. if.),  *34  per  cent. 

2.  Cabin,  4  feet  3  inches  high,  400  cub 
feet ;  a  close  iron  stove,  burning  peat ;  thn 
occupants,  but  two  absent  the  night  befa 
examination.  Amount  of  carbonic  acv 
•098. 

3.  Cabin,  3^  feet  high,  350  cubic  feet ;  i 
opening  save  hatch  of  4  square  feet ;  oec 
pants  two  men  and  a  boy.  Air  at  7*30  ▲.] 
felt  very  dose.  Amount  of  COj,  '365  p 
cent. 

4.  Cabin,  4  feet  10  inches  in  height,  S 
cubic  feet ;  no  ventilator  save  hatch  of 
square  feet ;  iron  stove,  burning  peat ;  thr 
men  sleep  in  one  bed,  a  boy  in  another,  ai 
two  dogs  on  the  floor.  Air  (8  A. if.)  felto 
pressive.  Amount  of  carbonic  acid,  "%. 
(Amount  of  Carbonic  Acid  in  the  Air 
Canal-Boats.  By  Chables  Cameron,  M.I 
Chemical  News,  vol.  xxx.  No.  776,  p.  169.) 

The  above-quoted  analyses  show  the  c 
tremo  impurity  of  the  air  of  canal -boa 
and  the  urgent  necessity  of  sanitary  sapt 
vision. 


Name  of  Barge. 


Dimension!  of 
Cabin. 


Jane  and  Sarah,  of  Grays... 

Denton,  of  Rochester 

Willing  Trader,  of  Maldon 
Susannah  Mary,  of  London 


.  Height 
ft.      in. 


5 
5 
5 


9.i 
10 
3 
1 


Length, 
ft.    In. 
10    0 
10    2 
9    2 
10    6 


Width, 
ft.  in. 
14    9 

13  7 

14  2 
12  10.J 


Dimensions  of 
Hatchway. 


Leneth. 
ft.   In. 
2    3 
2    2 
2    3 
2    0 


Width, 
ft.  in. 
2    0 

1  10 

2  3 
1  10 


Dimensions  of 
Skylight. 


LeoKth. 

Widtl^ 

ft.  in 

ft.  it 

1    3 

1    C 

1    1 

0    £ 

1    3 

Oil 

0    9j 

0    C 
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I>r.  Leaeh  hai  given  loine  measureiDents,  &o. , 
of  'th.e  cUm  of  boat!  known  ai  the  Bocheeter 
bung^  ^®  cabins  of  which  are  usually  very 
dean ;  ftill  the  above  table  cleiurly  shows  how 
extremely  deficient  tliese  vessels  are  in  cubic 
ipace,  sir,  and  light. 

Summary. — ^What  is  required,  then,  is  firstly 
ijstemstic  inspection  of  every  vessel,  whether 
m  ocean-going  vessel,  an  emigrant  ship,  a  coast- 
er, oreveu  a  canal-boat,  by  competent  medical 
inspectors,  whose  duty  would  be  to  see  that  all 
l^slative  enactments  relative  to  the  health, 
comfort,  safety,  or  convenience  of  the  crew 
were  csrried  out.     It  is  obviously  absurd  to 
essct  Isws,  and  provide  no  adequate  machinery 
for  the  purpose  of  seeing  that  they  are  carried 
out  It  is  true  that  the  medical  officer  of  health 
is  responsible  for  the  port  to  which  he  is  ap* 
puinted  (see  Sanitabt  Authobities,  Port), 
bat  in  large  ports  there  ought  to  be  a  syste- 
mstio  ship  survey.  The  duty  of  such  inspectors 
vould  be  to  see  that  a  sufficient,  and  suffici- 
ently varied,  supply  of  food  was  provided ; 
that  the  passengers  or  sailors  were  in  good 
health ;  that,  in  the  case  of  ocean-going  ves- 
sela,  tliere  was  a  supply  of  lime-juice  or 
Tegetables  on  board ;  that  there  was  ample 
protision  for  water-supply;  that  emigrants, 
passengers,  or  men  had  the  cubic  space  as  laid 
down  by  the  Duke  of  Richmond's  Act ;  and 
•pedsl  attention  should  be  directed  to  the 
fooeesstle  in  ships  where  there  is  no  deck- 
bouse,  and  to  the  arrangements  for  cooking 
and  ventilation.      Under  •  manning  or  over- 
crowding could,  under  such  a  system,  hardly 
fail  to  be  observed  and  prevented.    All  ves- 
mrnlM  carrying  passengers,   and  of    any  size, 
■Hcold  carry  a   surgeon,   whilst  the   drugs 
aiapphed  to  ships  should  be  examined  by  the 
A^ialyst  under  the  Adulteration  Act  i)revious 
"to  final  shipment.    If  measures  such  as  these 
'^^re  carefully  carried   out,  there   is  great 
^■'^ason  to  hope  that  much  preventable  waste 
of  hfe  would  be  decreased ;  but  at  the  same 
^aine  it  must  be  confessed  that  many  of  the 
lower  class  of  sailors  are  addicted  to  filthy 
l^«bits,  and  require  sanitation  in  their  own 
¥^enons  as  much  as  the  vessels  themselves. 
-See  Hospital  Ships  ;  Ventilation  ;  Ships  ; 

SAnTAKT     AUTHOBITIIS,     POBT  ;      SCUBVT, 


*'An  instrument  used  for 
^he  purpose  of  determining  the  amoimt  of 
^aqueous  vapour  in  the  air. 

The  moat  accurate  hygrometers  are  those 
ooDitructed,  like  Daniell's  and  Regnault's,  on 
tihe  principles  of  condensation  and  evapora- 
tion. 

DsnieU*B   hygrometer  consists  of   a  glass 
tube  b^t  at  right  angles  at  the  points,  with  a 


bulb  at  each  extremity.  The  one  bulb  is  half- 
filled  with  ether,  in  which  the  bulb  of  a  deli- 
cate thermometer  is  immersed ;  'the  other  is 
covered  with  muslin. 

An  observation  is  taken  as  follows:  The 
muslin  is  wetted  with  ether,  the  evaporation 
of  which  quickly  cools  the  bulb  and  condenses 
the  vapour  of  ether  with  which  it  is  filled. 
As  a  consequence,  evaporation  goes  on  rapidly 
from  the  liquid  ether  in  the  other  bulb,  and 
its  temperature  falls.  The  outside  of  the 
bulb  is  narrowly  watched,  and  directly  a  ring 
of  dew  is  deposited,  at  that  instant  the  ther- 
mometer is  read.  The  great  objection  to  this 
hygrometer  is  that  every  observation  entails 
a  trifling  expense.  It  has  generally  given 
place  to — 

T?ie  Dry  and  Wet  Bulb  Thermometers,— 
Now  this  is  simply  a  special  arrangement  of 
two  ordinary  thermometers,  and  any  two  will 
do,  providing  they  are  both  constructed  of 
exactly  similar  materials,  and,  as  a  matter  of 
convenience,  are  adjusted  to  the  same  scale. 
The  one  thermometer  is  simply  hunj  on  a 
board  near  the  other,  whilst  the  second  has 
its  bulb  covered  with  thin  muslin  (which 
must  be  clean  and  free  from  starch).  A  few 
threads  of  the  muslin  are  led  into  a  vessel 
containing  distilled  water.  The  bul^s  of  both 
thermometers  project  below  the  scales.  The 
necessary  precautions  in  the  use  of  these  ther- 
mometers are,  to  see  that  the  muslin  is  wet — 
the  muslin  must  be  either  vety  or,  in  c(ue  of 
temperatures  below  freezing-point,  yh»e»— and 
if  the  temperature  should  rise  above  freezing- 
point,  the  muslin  still  remaining  frozen,  ^it 
must  be  thavfed  before  an  observation  is  taken. 

The  extreme  importance  of  observations  of 
the  difference  of  temperature  between  the 
two  thermometers  may  be  gathered  from  the 
fact  that  by  their  aid  the  following  facts  can 
be  ascertained : — 

1.  The  dew-point. 

2.  The  elastic  force  of  vapour,  or  the  amount 
of  barometric  pressure  due  to  the  vapour 
present  in  the  atmosphere. 

3.  The  quantity  of  vapour  in  a  cubic  foot 
of  air. 

4.  The  additional  vapour  required  to  satu- 
rate a  cubic  foot  of  air. 

5.  The  relative  humidity. 

fi.  The  weight  of  a  cubic  foot  of  air  at  the 
time  of  the  observation. 

The  dew-point  and  elastic  force  of  vapour 
are  both  determined  by  Dr.  Apjohn's  formula, 
and  by  the  aid  of  Table  L 

Let  F  be  the  elastic  force  of  saturated 
vapour  at  the  dew-point,  /the  temperature  of 
the  wet  bulb— in  other  words,  the  elastic  force 
at  the  temperature  of  evaporation— c{  the 
difference  between  the  dry  and  wet  bulbs, 
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and  h  the  barometric  pressure,  then,  when 
the  wet-bolb  reading  is  above  32"  F. — 

and  when  below  32°  F. — 

^  =  •^"96  ""30 

d  and  h  are,  of  course,  obtained  by  observa- 
tion, /is  found  in  Table  L,  and  F  is  then  the 
only  unknown  quantity,  and  is  quickly  found 
by  calculation,  and  from  /*,  by  Table  IL,  the 
dew-point  is  obtained  thus  : — 


If  the  dry  bulb  read  60°,  the  wet 
the  thermometer  stands  at  29  inches, 
the  elastic  force  of  saturated  vapou 
dew-point,  and  what  is  the  dew-point 

By  Table  I.  the  numbers  opposite 
bulb  temperature  is  "299  ;  then  /  =  i 
50^-45°  =  5\  and  A  =  29  inches. 


F=299-^ 


30 


=  244 


which  is  the  elastic  force  of  saturates 
at  the  dew-point ;  and  on  referring  to ' 
the  temperature  opposite  *244  is  39*^ 
is  the  dew-point  itself. 


TABLE  I.— Showing  the  Elastic  Fobce  of  Aqueous  Vapour  in  Inches  of  Merci] 
0°  to  80®,  calculated  from  the  Experiments  of  Regnault.  From  Mr.  Glaisher'^ 
metric  Tables.    The  intermediate  Tenths  of  Degrees  may  be  easily  interpolated. 


Temp. 

Force  of 
Yapour. 

Temp. 

Force  of 
Vapour. 

Temp. 

1 
Force  of 
Vapour 

Temp. 

Force  of 
Vapour. 

Temp. 

Deg. 

Inch. 

Dejr. 

Inch. 

Deg. 

Inch. 

Deg. 

Inch. 

Deg. 

0 

•044 

29-5 

•163 

397 

•244 

47-3 

•3-27 

547 

1 

•046 

301) 

•167 

40-0 

•247 

47-5 

•329 

55-0 

2 

•048 

30-5 

•170 

40-3 

•260 

477 

•331 

555 

3 

•050 

310 

•174 

40-5 

•252 

480 

•335 

56  0 

4 

•052 

31*5 

•177 

407 

•254 

48-3 

•339 

56-5 

5 

.•054 

320 

•181 

410 

•257 

48-5 

•342 

57  0 

6 

•057 

32-5 

•184 

41-3 

•260 

487 

•344 

67-5 

7 

•060 

33-0 

•188 

41-5 

•262 

49-0 

•348 

58-0 

8 

•062 

33-5 

•192 

417 

•264 

49-3 

•352 

59-0 

9 

•065 

34-0 

•196 

420 

•267 

49^5 

•355 

600 

10 

•068 

34  5 

•199 

42-3 

•270 

497 

•357 

61-0 

11 

•071 

350 

•204 

42-5 

•272 

500 

•361 

620 

12 

•074 

35-3 

•206 

427 

•274 

50-3 

•365 

Gli-O 

13 

•078 

35-6 

•208 

43-0 

•277 

50-5 

•367 

64  0 

14 

•082 

36-7 

•209 

43-3 

•280 

507 

•370 

65-0 

15 

•086 

36  0 

•212 

43-5 

•283 

610 

•374 

66-0 

16 

•090 

36-3 

•214 

437 

•285 

61-3 

•378 

67-0 

17 

•094 

36-5 

•216 

44  0 

•288 

61-5 

•381 

68  0 

18 

•098 

367 

•218 

44*3 

•292 

517 

•384 

690 

19 

•103 

37  0 

•220 

44*5 

•294 

52  0 

•388 

70-0 

20 

•108 

37-3 

•223 

447 

•296 

52-3 

•393 

71-0 

21 

•113 

37-5 

^•25 

45  0 

•299 

52-5 

•396 

72  0 

22 

•118 

377 

•226 

45-3 

•303 

527 

•399 

73  0 

23 

•123 

38  0 

•2-29 

45-5 

•305 

53-0 

•403 

74  0 

24 

•129 

38-3 

•231 

457 

•307 

53-3 

•407 

75  0 

26 

•135 

38-5 

•233 

460 

•311 

53-5 

•410 

760 

26 

•141 

387 

•235 

46-3 

•315 

6:^7 

•413 

77-0 

27 

•147 

390 

•238 

46-5 

•317 

54-0 

•418 

78-0 

28 

•153 

39-3 

•240 

467 

•319 

54-3 

•4-i2 

79  0 

29 

•160 

39-5 

•242 

47  0 

•323 

54-5 

•425 

80-0 

The  use  of  Table  IL  is  to  obviate  the  fore- 
going calculations.  In  order  to  determine  the 
dew-point  of  the  foregoing  example  by  Table 
II.,  it  is  merely  necessary  to  take  the  factor 
opposite  the  temperature  of  the  dry  bulb — 
viz.,    2*06— and   multiply  it  by  the   differ- 


ence   of    tcmporuturo    of    the    tw 

thus : — 

206  X  5  =  10-3 

Now  subtract  this  from  the  dry-l 
perature  and  the  product  is  the  < 
50-10*3  =  397,  as  before. 
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TABL.^  IL— Factors  for  Multiplying  the  Excess  of  the  Dry -Bulb  Thermometer  over  that 
of  the  Wet  Bulb,  to  find  the  Excess  of  the  Temperature  of  the  Air  above  that  of  the 
i:>ew-Point    From  Mr.  Glaishkr's  Hygrometric  Tables. 


1 

Drr- 
Buib    '■ 

Factor. 

Bulb 

Factor. 

Bulb 

Factor. 

BuU>{ 

Factor. 

Bulb 

Factor. 

Ther.  . 

878 

Ther. 

Ther. 

Ther. 

0 
65 

1*82 

Ther. 

i 

10    1 

0 
29 

4-63 

0 
47 

212 

0 
83 

1-67 

11        I 

8-78 

30 

415 

48 

210 

66 

1-81 

84 

1-66 

12 

8-78 

31 

370 

49 

2  08 

67 

1-80 

85 

1-66 

n   \ 

877 

32 

332 

50 

206 

68 

179 

86 

1-65 

14 

8-76 

a3 

3-01 

51 

204 

69 

178 

87 

1*64 

15 

875 

34 

277 

52 

202 

70 

177 

88 

1-64 

.  l<i 

870 

35 

2*60 

53 

2-00 

71 

176 

89 

1-63 

I  17 

8-62 

36 

250 

54 

1-98 

72 

175 

90 

1-63 

'l8 

8-50 

37 

2-42 

55 

1-96 

73 

1-74 

91 

1-62 

1  1".» 

1      8-34 

38 

2  36 

56 

1-94 

74 

173 

92 

1-62 

1 
20 

21 

22 

1      8-14 

39 

2-32 

57 

1-92 

75 

172 

93 

1-61 

7-88 

40 

2-29 

58 

1-90 

76 

171 

94 

1-60 

7-CO 

41 

2-26 

59 

1-89 

77 

170 

95 

1-60 

23 

7-28 

42 

2-23 

60 

1-88 

78 

1-69 

96 

1-59 

24 

6D2      ' 

43 

2-20 

61 

1-87 

79 

1-69 

97 

1-59 

I25 

653 

44 

218 

02 

1-86 

80 

1-68 

98 

1-58 

36 

6-08 

45 

216 

63 
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81 

1-68 

99 
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« 

5-61 

46 

2  14 

64 

1-83 

82 

1-67 

100 

1-57 

» 
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1 
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The  relative  humidity,  &c.,  are  best  deter- 
mined by  the  aid  of  Mr.  Glaisher's  tables, 
which  every  practical  meteorologist  should 
ponew.  The  determination  of  the  dew-point 
ii,  hoverer,  of  the  most  importance — one  of 
its  most  evident  applications  being  the  pre- 
ilktinn  of  frost.  If  the  dew-point  in  the  even- 
ing be  veil  above  freezing-point,  no  matter 
bow  clear  and  frosty-looking  the  sky  mny 
look,  the  absence  of  frost  may  be  with  some 
ctrnfidence  predicted ;  if,  on  the  other  hnnd, 


the  dew-point  be  29*4^ — that  is,  below  freezing- 
point — there  will  certainly  be  frost.  See  Am, 
Barometer,  Wind,  &o. 


—The  active  principle  of  the 
ffj/oscifamus  nvier^  also  found  in  the  thoni- 
apple,  Datura  Stramonium,  It  may  be  ob- 
tained in  silky  crystals ;  very  soluble  in  alcohol 
and  ether.  It  is  difficult  to  recognise  by  che- 
mical tests.  Sulphuric  acid  turns  it  brown. 
See  Datcria,  &c. 


I. 


loe— Water  at  a  temperature  below  32**  F. 
(0"  C.)  freezes  and  becomes  ice.  At  the  mo- 
ment of  congelation  it  increases  in  bulk  about 
one-twelfth, and  expands  so  forcibly  as  to  burst 
the  Teftiiel  in  which  it  is  contained.  The  most 
wmpact  ice  has  a  specific  gravity  of  '923. 
1000  parts  of  water  at  0^  C.  become  dilated  on 
freezing  to  about  1083.  Water  in  freezing 
becomes  much  purer,  losing  a  large  portion, 
■ometimes  the  whole,  of  its  saline  contents, 
wd  the  air  is  expelled  ;  hence  ice-water  may 
be  considered  tolerably  pure.  The  ice  from  a 
good  freth-water  spring  is  perhaps  the  purest 
viter  in  nature. 


Ice  is  used  in  medicine  for  the  purpose  of 
allaying  sickness,  inflammation,  haemorrhage, 
and  lately  it  has  been  recommended  as  a  re- 
medy in  the  treatment  of  diphtheria.  It  is 
also  used  in  liot  weather  for  tlie  preservation 
of  fish,  game,  meat,  butter,  &c.  Most  large 
establishments  are  now  furnished  with  an  ice 
room  or  chamber,  and  ocean-going  steamers 
also  contain  this  necessary  appliance. 

Ice  is  preserved  during  the  summer  months 
by  confectioners,  &c.,  in  a  drained  well  or  ex- 
cavation, somewhat  of  the  form  of  an  inverted 
sugar-loaf,  contained  in  a  small  shed  or  build- 
ing called  an  icehouM.    T\\\i  buMVii^  iCtvc^t^oW 


ICE  (3i( 

■Iwayi  bs  utntitcd  on  a  drj  undj  wril,  and  if 
poiubla  DD  *n  eminence,  with  tbe  door  on  the 
north  tide,  and  the  roof  ooniol  aod  tbi<:kl]r 
tlutched  with  itraw.  There  »,n  now  many 
ir  tha  mannfMiture  of  ice,  and  the 
:ing  it  rangea  tram  2a.  61.  to  10*. 


p«rt< 


coldii 


Xoelwid  M<MB— , 


t  LiCHEK. 


Jkot  Dlatrlata—Aa  "improvement  Act" 
metuia  ui  Art  for  regulating  and  managing 
the  polioe  of,  and  for  dmlning,  cleiuiaing, 
paring,  lighting,  watching,  and  improTing,  a 
place ;  or  it  majr  be  an  Act  tar  anj  one  of 
thoH  pnrpoeea. 

"  Improrement  Act  Dittrict"  means  anf 
area  for  the  time  being  aabject  to  the  jniii- 
diction  of  an;  commiHionen,  tmiteea,  or 
other  penoca  inreited  by  any  local  Act  viUl 
powora  of  town  goTammeot  and  rating,  and 
empowered  ander  the  Local  OoTemment 
Acta  to  adapt  thoae  Acta,  or  any  parti  thereof. 

Erery  Improramrmt  Act  diitrict  ia  now  an 
urban  uuulary  authority. 

ProTiaian  ii  made  by  P.  H.,  a.  310,  In  caae 
of  on  ImproTement  Act  diitrict  or  local  goT- 
emment  diitrict  becoming  a  borough,  that 
all  righbi,  dntiet,  liabilitiea,  Ac,  of  the  Im- 
provement Act  diitrict,  or  local  board,  aa  the 
case  may  be,  ihall  peii  to,  and  be  leited  in, 
tha  ooundl  of  the  borongh..  Ste  Sanitahi 
DisTBicra. 

Tml  I  ■n-Oom— Common  maiES  or  Indian- 
coin  IZea  llai/i)  ia  a  native  of  tropical  Ame- 
rica, and  i)  now  exteniively  cultivated  in  the 
United  Statei,  Africa,  Southern  Europe.  Qer- 
inany,  and  Ireland.     The  gnina  niuilly  met 


AlbUDlnoW,  nltngenniu,  or 


of  the  machinei  by  the  quick  avaporalii 
Lquid  ammonia  from  compreiwd  ammouiacal 
gu,  and  in  otben  it  ii  produced  by  the  eipan- 
■ion  of  compreiaed  air. 

The  eaitom  of  eating  ioe>  after  a  hearty  and 
varied  meal  cannot  be  too  atnmglyooudemned. 
■ince  the  indden  cold  itopi  the  flow  of  gnatrjc 
ioico.  Thni  digeitioD  ia  interfered  with,  anil 
if  the  practice  ia  peniated  in.  dyapepiia  ii  in- 
evitable.   SeeYB£iztaa  Mixtubes,&o. 


Koi«(P*TEr. 

.       .        It- 

Ulnenl  matler 

1-. 

By  tha  aid  of  the  microicope  it  mn 
aeen  that  the  teata  of  Indian-corn  i>  com; 
of  two  membnnea,  the  outer  of  which  iai 
np  of  levenil  layen  of  oblong  oella,  the 
of  only  a  aingla  layer  of  celli.  The  eel 
the  celluloie  make  up  the  remainder  ol 
leed.  Tbey  form  a  cellulated  network, 
■pace  holding  a  atarch  corpuacle.  The  •! 
corpuiclei  ibow  under  the  polariicope  a  I 
croBL  They  are  diu-ihaped,  with  a  ce 
odncavity,  and  generally  ihow  a  divided 
rudiate  hilum  (kc  fig.  61). 


with  ai 


yellow 


A  recent  ezaminntion  of  the  arerHgo  India 
com  flour  of  the  ahopa,  made  by  Mr.  H.  i 
Jtarliett,  gtre  the  following  reaults :~ 


The  ration  for  a  Knfir  lervai 
of  Indian-corn  nienl  per  day, 
icanty  allowance  —for  he  geta  J 
manages  to  keep  in  good  liealth 
hai  aince  1846— the  potato-fami 
largaly  used  in  Ireland.  It 
boiling  water  or  boiling  milk,  i 
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A  sort  of  baity-pudding,  or  thick  porridge,  nocxhilaration,  and  rather  absence  of  thought, 

and  thua  eaten.  and  utter  indifference  to  external  thingi,  than 

Tliroughout  Mexico  it  formi  the  itaple  food,  excitement  or  hallucinations, 

and  it  cooked  by  baking  into  cakei.  .^^      w^  a.     »     r^      »  -,-,         «    x* 

Indian^om.  being  deficient  in  gluten,  doe.  ^^f"**',.^*  of- Carefully- collected 

not  make  good  bread.    lU  flavour  is  harsh  »t*t\»^«»,  allied  to  general  observation  and 

and  peculiar.      A  wei»k  solution  of  caustic  V^^'^^^^    experiments,    have    concluttvely 

lH>tash  removes  this  unplea«intne«i ;  but  it  P^^f*^  ^^»*.  as  a  food  for   young    infants, 

aUo  deprives  it  of  much  of  its  nitrogenous  '^^^^^K  ^«f  y«t  been  found  which  can  Uke 

*uatt€r,  and  so  renders  it  less  nutritious  than  ^^®  P*^f  *?  ™**r:       ,     v,    ..x     x„ 

before.    ThU  U  the  foundation  of  the  process  J^'  ^^  «»^  "» ^»  valuable  "  Lectures  on  the 

for  preparing  the  articles   extensively  sold  J?"?*""  ^^^  ^nff^cy   and  Childhood,     says : 

under  the  names  of  Oswego,  Maixena,  and  \  The  "ifant  whose  mother  refuses  to  per- 

Coni-flour  ^®""  towards  it  a  mother  s  part,  or  who  by 

As  a  mere  adjuvant,  or  auxUiary,  prepared  f  "dent,  disease,  or  death  is  deprived  of  the 

IndiaoHJom  nwy  be  of  value,  but  mothers  and  f^*^  *^*  "^^^"^  destined  for  it,  too  often 

Danes  should  be  earnestly  cautioned  against  ^S^^»^^*  ^^  <^i««.    Such  children  you  may 

injndidouriy  giving  it  to  infanta.  SalifPAirrs,  ffo^^**»  »<>/»*  *<>  gi^«  plumpness  to  their 

Din  or.  umbs,  no  red  particles  m  their  blood  to  im- 
part a  healthy  hue  to  their  skin,  their  face 

Xb^Uab  Bemp — The  dried  flowering  tops  wearing  in  infancy  the  lineaments  of  ige, 

of  the  female  plants  of  Cannatis  satira,  Linn,  their  voice  a  constant  wail,  their  whole  aspect 

(natortl  order  (Tr^icaefa;.)    For  medicinal  use  on  embodiment  of  woe.    But  give  to  such 

thtt  which  is  grown  in  India,  and  from  which  children  the  food  that  nature  destined  for 

the  min  has  not  been  removed,  is  alone  to  be  them,  and  if  the  remedy  do  not  come  too  late  to 

emplojed.  tave  them,  the  mournful  cry  will  cease,  the  face 

The  parts  employed  in  Asia  for  the  purposes  will  assume  a  look  of  content,  by  degrees  the 

of  intoxication  are  the  herb  or  leaves,  and  the  features  of  infancy  will  disclose  themselves, 

min.    Indian  hemp  contains  a  resin  (canna-  the  limbs  vdll  grow  round,  the  skin  pure  red 

bine)  soluble  in  alcohol  and  ether,  but  precipi-  and  white,  and  when  at  length  we  hear  the 

tated  by  water ;  to  this  resin  the  plant  owes  merry  laugh  of  babyhood,  it  seems  almost  as 

iti  Actire  properties.     The  other  principles  if  the  little  sufferer  of  some  weeks  before 

which  have  been  separated  are  gum,  extrac-  must  have  been  a  changeling,  and  this  the  real 

tire,  and  an  ethereal  oil.  child  brought  back  from  fairyland.** 

Indian  hemp  produces  a  peculiar  kind  of  Those  who  have  visited  the  wretched  homes 

intoxication,  with  hallucinations  of  a  pleasing  of  women  employed  at  factories,  or  of  the  |)er- 

Jond.    It  is  said  to  act  as  an  aphrodisiac,  and  nicious  baby-farmers,  will  be  able  to  endorse 

to  augment  the  appetite  for  food.     It  is  much  fully  Dr.  West  s  words. 

^^*^  in  the  East,  and  preparations  of  it  are  Milk-  and  it  is  the  mother's  milk  to  which 

•wld  under  the  name  of  "Hashish  Bhang,**  we    now    particularly   refer  —  contains    the 

**  Gunjab,'*  &c     **  Gunjab-smoking,**saysDr.  principles    required    for    the    growth   and 

Chevers,  **  is  ascertained  to  be  the  cause  of  a  nourishment  of  the  child,  and  contains  them 

^*>7  large  proportion  of  the  cases  of  acute  in  such  a  form  as  to  be  easily  assimilated. 

''^Ania  admitted  to  the  native  lunatic  asylum  For  the  first  few  months  but  little  saliva  is 

of  I^eDgaL**  secreted ;  the  teeth  do  not  appear  for  some 

As  an  intoxicant  it  is  certainly  not  used  to  time ;  and  the  digestive  organs  of  the  child 

^T  extent  in  England,  and  as  a  medicine  it  are  so  extremely  susceptible  of  derangement 

'*as   much  disappointed    practitioners.      Dr.  that  it  is  neceuary  even  for  the  mother  to 

'roumuller  suggests  that  the  drug  contains  exercise  the  greatest  caution  over  what  she 

^t&e  ethereal  ingredient  which  is  dissipated  herself  eats.    All  this  tends  to  show  that  the 

i<^  the  voyage  from  India ;  for  he  has  seen  in  digestive  capacity  is  extremely  feeble— nay, 

that  country  marked  effects  from  half  a  grain  often,  until  after  the  eighth  month,  absolutely 

"f  the  extract  or  even  less,  so  that  he  had  incapable  of  assimilating  anything  but  milk. 

^>««n  accustomed  to  consider  a  grain  and  a  half  When    from   an   unnatural  objection   on 

*  large  dose ;  while  in  England  he  had  found  the  part  of  the  mother,  from  disease,  from 

It    necessary  to  give  ten,  twelve,  or  more  death,  or  any  other  cause,  the  child  does  not 

P^Mns  to  produce  the  desired  effect,  receive  the  aliment  prepared  and  elaborated 

Xhe  present  writer  has  seen  it  produce  in  by   nature   for  its    sustenance,    then,    un- 

Koslond,  when  taken  in  large  doses  for  the  doubtedly,  the  nearest  approach  to  the  actual 

I'urpose  of  exi>eriment,  a  sleepy,  stupid  state  food  given  in  the  milk  of  the  parent  is  the 

c*f  tlrankenness.    There  was  certainly  little  or  milk  furnished  by  another  woman. 


TOP  (3 

It  iciircely  oomei  witbin  our  prorince  to 
give  ulTice  on  tho  Belection  of  n  wet  nane. 
Ipdceil,  the  directioni  usaallj  oBerei  on  thii 
point  are  of  llie  moat  obvioai  and  appirent 
deicription— Til.,  that  ihe  ihoald  be  young, 
MMntly  confined,  and  in  perfect  health.  It 
ii  mid  thnt  a  brunette  mukes  a  better  DurBs 
than  a  blonde,  and  L'Ueiitier  even  affirmi 
that  (ha  milk  of  the  former  ia  richer  in  solid 
oonititueata  than  that  of  the  Utter. 

SbonM,  however,  a  wet  nurae  be  impracti- 
cable, recouiae  must  be  had  to  the  milk  at  tlie 
cow,  which  npproaclie*  in  composition  Bearer 
to  tho  milk  of  woman  than  any  other.  Aaa'a 
milk  baa  been  recommended  aa  a  food  for 
infanta,  but  it  ia  deficient  in  nitrogenous 
matter  and  fat,  altliough  rich  in  augar  and 
■olable  aalta.  it  will  be  aeen  from  the  follow- 
ing tablea  that  cow'a  milk  ia  richer  in  aolld 

alight  dilution  with  water  and  the  addition  of 
■ugar  it  may  be  made  to  approximate  more 
cloaelj  to  the  compoaition  of  the  iofanfa 
natural  food.  In  the  following  tabulated 
form,  Fnyen  givea  the  oonitituents  of  different 
mllki :- 


S:} 


aome  coaditions;  but  another 
importance—vii.,  the  desirability  of  alwafi 
obtaining  the  aupply  from  the  aame  en*, 
inatead  of  indiacriminately  from  any  aainul 
— ia  not  ao  apparent,  and  more  likely  to  bt 
overlooked.  Jt  cannot,  therefore,  be  too  ^ 
qnently  enforced. 

H.  Goillot,  by  weighiog  the  child  inuiK- 
diately  before  and  after  aaekling,  foond  thM 
th*  increase  in  weight  varied  from  Sle5is. 
in  infanta  nnder  a  month  old,  and  that  21 11*. 
aroirdupoia  haa  been  concluded  to  form  tb« 
smalleat  quantity  that  will  suffice  tor  the  daiij 
nourishment  of  a  healthy  infant  during  tbe 

Much  discuaaion  haa  taken  place  with  regud 
to  the  value  of  condensed  milk  aa  a  food  tor 
infants  (for  compoaition  of  the  different viria- 
tiei,  Mt  HU:K),  and  the  question  ii  Harcflr 
yet  aatiafkctorily  aettled,  though  it  nirald 
appear  that  while  condenaed  milk  may  prove 

calculated  to  add  to  the  itrengtli 


of  the 


rild. 


It  ia  atated  bySounlat  that  the  milk  of  the 
right  breoat  ia  generally  much  richer  in  butter 
and  caaeine  thaa  thai  of  the  left.  With 
reference  to  the  caaeine  of  woman's  milk 
Lehmann  states  that  in  general  it  ia  some- 
what gelatinous,  and  not  ao  denio  or  aolid  aa 
that  of  coWa,  and  therefore  more  easily 
digeated  by  the  child'a  stomach. 

It  will  bardly  be  necesm;  to  inaiat  npon  , 


by  artificial  meana  a  milk  whi 
valuable  aa  a  food  for  infanta. 

Dr.  C.  A.  Can<lereau  recommenda  a  nuitnwe 
of  eight  eggs  with  2oz.  of  augur,  and  enough 
water  to  make  a  pint  and  a  half  of  liquid,  *  ' 
which  he  adds  a  little  lime-water  and  a  tmn'V 
quantity  of  aulphate  of  potash  and  chloride    <  ^ 

Dufrunfant  states  that  a  good  rabiUtn  •^ 
for  milk  may  be  made  by  emnleifying  abo^c^' 
900  grains  of  olive  oil  or  other  eomeatilr.9 
fatly  matter  with  from  600  1«  S70  gnlna  ^^ 
sugar  (milk-BugHT,  caneaugar,  or  glocoaeJ^ 
from  300  to  460  graina  of  dried  albumen  (tt=^ 
dried  white  of  egg,  aa  met  witli  in  Paria),  an^^ 
from  15  to  SO  graina  of  oryatala  of  carboaa^V 
of  soda  diaaolved  in  ■  pint  of  water.  Tl^- 
liquid  haa  the  appearance  of  cream,  and  r^^ 
qniree  to  b«  mixed  with  twice  ita  volume  C^ 
water  before  it  produce*  a  liquid  reaemblin  ^ 
milk.  Theae  gubstancea,  though  occaaiooall.  ^ 
uaeful  for  adalls,  muit  be  given  to  childrtt--* 
with  extreme  caution,  if  at  all. 

Liebii/i  f'«>d  for  infcmU  ia  a  food  deviser^ 
upon  chemicnl  principles  to  form  an  apprtc:^ 
priate  aubstitnte  for  woman's  milk.  ThefoC' 
lowing  ia  the  method  of  ita  preparation  * 
"Take  \  ot  of  wheat-flour,  i  ot.  of  ma]»-- 
tlnur,  and  7^  grojus  of  cryatalUsed  bicarbonal^V 
of  potaah.  and  after  well  mising  them,  ad-* 
1  oz.  of  water,  and  loatly  5  oi.  of  cow'a  mUU* 
Warm  the  mis  ture,  continually  stirring  over  — 
slow  fire  until  it  becomai  thick.  Then  remw^* 
the  veiael  from  the  Gre,  atir  again  for  fit^M 
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vonTitea,  put  it  back  on  the  fire,  take  it  off  as 
•oon  ai  it  gets  thick,  and  finally  let  it  boil 
'Well.     It  is  necessary  that  the  food  should 
fonn  a  thin  and  sweet  liquid  previons  to  its 
final  boiling.    Before  use  it  should  be  strained 
through  a  muslin  or  fine  hair  sieve,  to  sepa- 
nt«  fragments  of  husk  that  may  bo  present. 
The  bicarbonate  of  potash  is  added  to  neu- 
tnHse  the  add  reaction  of  the  two  kinds  of 
floor,  and  also  to  raise  the  amount  of  alkali  in 
the  food  to  the  equivalent  of  that  in  woman's 
iDilk.    The  ferment  contained  in  the  malt 
leads,  during  the  exposure  to  the  warmth 
employed  in  the  process  of  preparation,  to  the 
eonTenion  of  the  starch  of  both  the  flours 
into  dextrine  and  sugar,  the  latter  of  which 
gires  the  required  sweet  taste.    Tlie  newly- 
formed  products  also  being  soluble  accounts 
for  the  mixture  becoming  thin,  and  it  is  a 
point  contended  for  by  Liebig  that  principles 
in  thii  state  tax  the  digestive  and  assimilative 
poven  of  the  infant  much  less  than  starch.'* 

The  coini»osition  of  the  food,  according  to 
Liebig,  is  as  follows  : — 

Plastic    Ckrhonnowus 


JlAtUr. 

MKtt«r. 

oz. 

01. 

10  M  milk    . 

040 

100 

1  ox.  wheat-flour 

0-U 

074 

1  01.  malt-floar  . 

0  07 

0  68 

0-61 
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This  food  has  been  extensively  used  in  Oer- 
many,  and  is  widely  known  in  England,  but  it 
ii  probable  that  it  owes  its  reputation  more  to 
the  name  -of  its  popular  introducer  than  to 
any  intrinsic  merits  it  may  possess. 

All  articles  of  a  farinaceous  nature — such  as 
l>read,  biscuit-powder,  baked  flour,  rusks,  and 
more  particularly  the  so-termed  food  for  in- 
/ajiti—must  be  looked  upon  as  foreign  to  the 
<iiet  of  infanta  of  tender  age.    They  should 
°^  firmly  and    energetically  excluded,   and 
'^^Hoally  discountenanced.    All  these  arti- 
cles eontain  a  large  percentage  of  starch,  a 
*^bstaDoe  which  is  entirely  wanting  in  the 
'^other's   milk,    a    substance  which  has    to 
'^^dergo  a  apecial  and  elaborate  digestive  pro- 
^^^  before  it  can  be  assimilated,  and  a  sub- 
^tanoe  for  the  transformation  of  which  at  an 
^^Ijr  stage  of  infantile  life  there  is  no  pro- 
^'''km.    No  greater  fallacy  is  possible  than  to 
^^Aagine  that  because  many  articles  contain- 
^*^  it  form  a  light  and  useful  diet  for  older 
^liildren,  they  are  also  valuable  as  a  diet  for 
^ofanta.    A  great  portion  of  such  food  passes 
'Enacted  upon  into  the  lower  part  of  the  bowel, 
there  to  decompose,  giving  rise  to  foetid  eva- 
^umtiona,  diarrhcsa,  vomiting,  spasms,  emacia- 
tion, loss  of  appetite,  and  if  this  diet  bo  per- 
sisted in,  death  may  supervene.    No  class  of 
slimenta  causes  so  much  infantile  disease  as 
^ftrinaoMma  foods,  and  the  one  food  whose 
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deadly  influence  we  have  most  frequently  to 
combat  is  corn-flour,  since  this  is  in  some  parts 
of  the  country  universally  used. 

Until  the  teeth  are  formed  an  infant*s  diet 
cannot  be  too  simple,  and  up  to  seven  or  eight 
months  should  consist  exclusively  of  milk. 
After  this  age  other  solid  substances  may  be 
administered,  much  depending  on  the  consti- 
tution of  the  child  itself.  Without  recom- 
mending their  use  at  too  eaily  an  age,  it  is 
well  to  remember  that  a  child  can  digest  albu- 
men and  meat  far  more  easily  than  it  can 
starch. 

The  daily  proportion  of  carbon  and  nitrogen 
required  in  the  food  at  different  ages  is  cal- 
culated by  Dr.  Edward  Smith  to  be  about  as 
follows : — 

Carbon  Xitrofren.    ', 
In  infancy    ....        09         6  78 
At  ten  years  of  age 
At  sixteen  years  of  age 
At  adult  life 
In  middle  age 

See  Food,  Dictabies,  Flour,  &c. 

Infant  Mortality— A  very  large  number 
of  young  children  die  in  infancy.  800,000 
are  bora  yearly,  and  of  these  119,594  die  in 
the  first  year. 

The  causes  of  mortality  may  be  stated 
approximatively  thus  t — 

The  causes  of  death  in  10,000  infants  would 
be  as  follows : — 

5000,  or  about  },  are  returaed  from 
atrophy,  debility,  convulsions,  diarrhoea,  &c., 
most  of  which  are  certainly  caused  by  the  use 
of  a  too  exclusively  farinaceous  diet,  such  as 
bread  soaked  in  water,  arrowroot,  sago,  cora- 
flour,  and  other  imperfect  substitutes  for  milk. 
About  150,  or  ^,  would  die  from  diseases  of 
various  kinds,  especially  pneumonia  and  bron- 
chitis ;  80,  or  about  ^^,  are  born  prematurely. 
About  ^^  die  violent  deaths,  mostly  accidental. 
Of  all  the  violent  deaths,  **  overlaying"  is  the 
most  common.  The  frequency  of  this  acci- 
dent on  Saturday  nights  raises  the  question 
as  to  whether  a  large  proportion  of  such  deaths 
are  not  due  to  the  drunkenness  of  the  mothers, 
who  retire  to  rest  in  a  state  of  alcoholic  stupor. 
A  smaller  proportion  is  directly  ascribed  to 
infanticide,  want  of  breast-milk,  and  other 
causes. 

Among  other  influences  unfavourable  to 
infant  life  is  the  attendance  of  unskilled  mid- 
wives  on  women  in  their  confinements.  It 
would  appear  that  both  in  rural  districts  and 
in  towns  an  immense  number  of  confinements, 
varying  from  30  to  90  per  cent.,  are  attended 
by  midwives,  many  of  whom  are  not  alone 
unskilled,  but  grossly  ignorant ;  and  it  is  to 
be  feared  that  some  few  may  be  criminaL 

In  London,  Glasgow,  and  Sheffield  there  are, 
however,  a  few  midwives  of  a  superior  class. 
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In  the  m&DnrBCtariDg  dUtricta  the  silmiDia- 
tntiou  of  oordi*]*,  epirita.  uid  naicotiu  pre- 
Tiiili  to  in  uluming  extent.  It  i*  probable 
that  miuij  deHthi  returned  aa  conTuliione  ue 
reall;  caiei  of  poisomsg.  Indeed,  the  ciiaio 
of  convuliioTU  amoagBt  children  are  often  so 
obuure  th*(  mutokei  in  diagnoni  muat  ooca- 
■ionillT  occur. 

Bnhy-fuming,  ■Ithongh  prevalent  in  Lon- 
don, doee  not  ftppeiu-  to  be  eommon  elie- 
where.*  Aooording  to  Mr.  Cnrquirer,  80  per 
oent.  of  the  illegitiinat«  children  put  out  to 
niuie  in  London  die.  Neglect,  ill-nsage,  and 
doGoient  food,  either  from  povert;  or  from  ■ 
oriminal  dangn,  ii  withont  doubt  common, 
and  in  (ll  probability  infanticide  u  more  fra- 
qoent  than  ia  geoeiallf  luppoied.  Looldng 
at  other  conntriea,  the  infant  mortatitji  in 
Kotira;  ia  loweit,  in  Italy  higheit,  and  Eng- 
land ocoopiei  an  intermediate  atation. 

On  the  authority  of  Dr.  Willard  Parker, 
■peaking  in  1871,  among  the  3S,000  ananol 
birtka  id  New  Yorlc,  2500  are  iUegitimate,  apd 
About  3000  chiMren  are  annnaily  got  rid  of  in 
■ny  way  whereby  the  individaal  can  be  aeanre 
from  the  penalty  of  the  Uw.  In  18G9,  37-4 
per  cent.,  and  in  1870,  31  per  cent.,  of  all  the 
deatha  were  of  iafanta  under  one  year.  In  the 
foundling  Mylam  at  Montreal  out  of  4059 
infanta  received,  3769  died,  or  only  7  per  cent. 
lived  one  year.  On  Randall'a  lalond  10  per 
cent,  of  infanta  only  are  anved  whan  reared  by 
hand,  but  27iwhenauckledbynunea.  When 
nuned  by  the  mother  70  per  cent,  are  reared, 
while  in  rural  towni  88  pec  cent,  aurviva. 

In  thij  country  the  Infant  Life  Protection 
Act  ii  now  in  force.  Ita  leading  clanae  enacti 
that  "  from  and  after  the  oommencement  of 
thia  Act  it  aball  not  be  lawful  tor  any  penon 
to  retun  or  receive  for  hire  or  reword  in  that 
behalf  more  than  one  infant,  and  in  cue  ol 
twina  more  than  two  infants,  under  the  a^  of 
one  year,  for  the  pnrpoae  of  nuning  or  main- 
taining inch  intauta  apart  from  their  parent* 
for  a  longer  period  than  twenty-four  hoan, 
except  in  a  houie  whioh  haa  been  registered 
at  hereinafter  provided."  Thia  regulation  i« 
put  in  the  handa  of  the  petty  juaticca  of  each 
diviiion  of  the  county,  and  in  tbe  town  coun- 
cila  of  borougbi,  each  of  which  bodiea  ia  tc 
keep  a  proper  register.  In  the  absence  of  any 
regular  ayatem  of  i  uapaction,  Huch  an  Ai 

may  |riicea,  oaiog  to  the  apBthr  of  Urn  aqthi 
acd  (he  canninn  caaccalin>ot  of  the  baby-fa 


itiaiua  to  a  great  extent  a  dead 
[NrAHTB,  Diet  of,  && 
Infeetion— This  term  is  now  i 

nyTQoua  with  conUt^jiort,  Some  i 
«ver,  reatrict  the  latter  term  to  th 
iBtion  of  diaeasB  by  actual  contact, 
word  *' infection"  when  disease  i 
itagium  acting  at  a  distant 
through  the  air.  The  distinction 
~  f  one  of  words.  In  each  c 
t  of  the  poison ;  bnt  in  tl 
volatile,  or  capable  of  bein; 
dryitate.in  auotheritia  &ied.  I 
lyphilia  would  be  a  strictly  cootag 
while  typhus  would  be  both  con 
infectioua,  Ste  Coktaoio.x. 
Infeotloiu  Di>*ues— The^ 
iriona  regulationa  with  regard  to 
on  of  infection!  diaeasea,  aome  < 
enumerated  under  CohtetaNCEi 

EFIDEHIC    DiaEASES,     HOSFITAU 

that  no  defii 


Sanitary  Acti 
ther 


isdiaei 


a,  unfortuoatt 
Erof- 


ifficotty  may  arise  upon  tl 
The  Local  Government  Board  m 
totimemokeiuch  regulation  a'aa  tb 
fit  with  regard  to  epidemic  and  ii 
eaaes.  Penalty  for  obstruction  • 
such  orden,  kt,,  £50  or  lesa.— tP 
Local  anthoritica  have  powei 
carriflgea  for  the  conveyance  of  pi 
ii]g  from  infectiouidiaordera. — (1 
Sm  Conveyances. 

In  certain  caaea  peraons  ao  sulf. 
compulsorily  removed  to  a  hospi 
s.  Vli,  lHJi.)     See  HOBFITALD. 

Ships  or  veascla  having  on  boar 

affected  with  a  doiij/ej-oiu  or  ii 

order  are  to  be  deemed  within  tl 

of  6  Geo.  IV.  c.  78.~(29  &  30  ^ 

62,  and  Sohed.  V,  Port  III..  P.  1 

Any  poraoD  who— 

1.  While  suffering  from  any  d 

fcctioua  disorder  wilfully  i 

self  without  proper  preeor 

spreading  the  tai  d  diaorder 

public  place,  or  public  c< 

entera  any  public  convejL 

previoualy  notifying  to  th^ 

ductor,  or  driver  thereof 


Givea.  lends,  aolla,  trannnit 
without  previona  diainfecl 
ding,  clothing,  raga,   or 
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which  have  been  expoeed  to  infection 
from  any  inch  diiorder, 
ihallbe  liable  to  a  penalty  not  exceeding  ^ve 
poundt;  and  a  person  who,  while  suffering 
from  Any  snch  disorder,  enters  any  public 
oooTeysnce  without  previously  notifying  to 
the  owner  or  driver  that  he  is  so  suffering, 
ibjdl  in  addition  be  ordered  by  the  court  to 
pty  inch  owner  and  driver  the  amount  of  any 
loH  imd  expense  they  may  incur  in  carrying 
into  effect  the  provisions  of  this  Act  with  re- 
ipeet  to  disinfection  of  the  conveyance. 

Prorided  that  no  proceedings  under  this 
Nction  shall  be  taken  against  persons  trans- 
mitiing  with  proper  precautions  any  bedding, 
clothing,  rags,  or  other  things  for  the  purpose 
of  baring  the  same  disinfected. 

The  words  in  the  Act  "  while  suffering^*  do 
not  appear  to  include  "convalescents,"  and 
the  eonvalescent  period  in  many  diseases  is,  as 
if  well  known,  the  most  infectious  period.  It 
may,  however,  be  perhaps  argued  legally  that 
the  eonvalescent  period  is  part  and  portion  of 
tbeiUnets.-(P.  H.,  s.  126.) 

The  owner  or  driver  must  disinfect  and 
deanie  the  convejrance  after  conveying  a  per- 
lon  raffering  from  an  infectious  disorder. 
Penalty  for  neglect,  £5  or  less. 

The  following  sections  are  very  stringent 
tad  important : — 

Any  person  who  knowingly  lets  for  hire 
MBj  honse,  room,  or  part  of  a  house,  in  which 
any  person  has  been  suffering  from  any  dan- 
gerooi  infectious   disorder,  without   having 
meh  house,  room,  or  part  of  a  house,  and  all 
articles  therein  liable  to  retain  infection,  dis- 
infected to  the  satisfaction  of  a  legally-quali- 
fied medical  practitioner,  as  testified  by  a  cer- 
tificate signed  by  him,  shall  be  liable  to  a 
penalty  not  exceeding  twenty  pounds. 

For  the  purposes  of  this  section,  the  keeper 
^  an  inn  shall  be  deemed  to  let  for  hire  part 
^f  a  house  to  any  person  admitted  as  a  guest 
into  such  inn. 

Any  person  letting  for  hire,  or  showing  for 

'^  purpose  of  letting  for  hire,  any  house  or 

I^rt  of  a  house,  who,  on  being  questioned  by 

*oy  person  negotiating  for  the  hire  of  such 

houae  or  part  of  a  house  as  to  the  fact  of  there 

being,  or  within  six  weeks  previously  having 

t>e«n  therein,  any  person  suffering  from  any 

dangerous    infectious    disorder,    knowingly 

makes  a  false  answer  to  such  question,  shall 

be  liable,  at  the  discretion  of  the  court,  to  a 

penalty  not  exceeding  twenty  pounds^  or  to 

impiiMnment,  with  or  without  hard  labour, 

for  a  period  not  exceeding  one  month. — (P.  H. 

1.129.) 

'Where  the  body  of  one  who  has  died  of  any 
infectious  disease  is  retained  in  a  room  in 
which  persons  live  or  sleep,  or  any  dead  body 


which  is  in  such  a  state  ai  to  endanger  the 
health  of  the  inmates  of  the  same  house  or 
room,  any  justice  may,  on  the  certificate  of  a 
qualified  medical  man,  order  the  body  to  be 
removed,  at  the  cost  of  the  local  authority, 
to  any  mortuary  provided  by  such  authority, 
and  direct  the  same  to  be  buried  within  a  time 
to  be  limited  in  such  order ;  and  unless  the 
friends  or  relations  of  the  deceased  undertake 
to  bury  the  body  within  the  time  so  limited, 
and  do  bury  the  same,  it  shall  be  the  duty  of 
the  relieving  offi4xr  to  bury  such  body  at  the 
expense  of  the  poor-rate,  but  the  expense  so 
incurred  may  be  recovered  by  the  relieving 
officer  in  a  summary  manner  from  any  person 
legally  liable  to  pay  the  expense  of  such 
buriaL  Penalty  for  obstruction  of  order,  £5 
or  less.— (P.  H.,  s.  142.) 

Inflnensa— The  disease  waa  first  given 
this  name  by  the  Italians,  *'  thus  recognising 
an  inscrutable  influence  which  affects  number- 
less  persons  at  the  same  time.'^ — (Hecker.) 
It  is  essentially  an  infectious  specific  disease, 
dependent  upon  the  absorption  of  a  morbid 
poison  into  the  blood;  its  chief  symptoms 
are  those  of  an  intense  catarrh,  with  cough, 
running  at  the  eyes  and  nose,  frontal  head- 
ache, fever,  disorders  of  the  digestive  organs, 
and  often  rheumatic  pains.  Its  average  dura- 
tion is  five  days. 

In  various  epidemics  there  are  different 
complications,  the  most  common  and  moat 
fatal  of  which  are  bronchitis  and  pneu- 
monia. 

One  of  the  noteworthy  and  distinctive 
features  of  influenza  is  the  short  sojourn  it 
makes  in  places  attacked  by  it,  as  well  as  its 
almost  simultaneous  appearance  over  a  large 
area. 

Its  great  interest  to  the  hygienist  consists 
not  only  in  its  fatality  during  certain  yean, 
but  also  in  the  fact  that  it  has  several  times 
preceded  cholera,  and  has  been  the  forerunner 
as  well  as  the  follower  of  extensive  epidemics. 
It  appears  to  attack  animals  as  well  as  men ; 
at  all  events,  extensive  epizootics  accom- 
panied by  similar  symptoms  have  prevailed 
during  various  epidemics.  In  the  present 
obscurity  as  to  the  mode  of  propagation  of 
the  disease,  no  means  of  prevention  can  be 
pointed  out ;  the  discharges  from  the  nostril 
and  sputa  are  probably  the  vehicle  of  the 
poison,  but  this  is  not  conclusively  proved. 
It  only  remains,  therefore,  to  give  a  short 
historical  account  of  the  disease. 

Ko  very  distinct  notices  of  influenza  are  to 
be  found  before  1411.  "In  the  year  Mil," 
says  Pasquier,  "there  was  another  kind  of 
disease  which  affected  an  infinity  of  people, 
by  which  they  lost  the  desire  to  drink,  eat,  or 
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sleep ;  it  was  accompanied  with  fever.  What 
the  sick  ate  became  bitter  and  putrid ;  there 
was  shivering,  and  the  limbs  were  so  weak 
and  tender  that  they  could  not  bear  them  to 
1>e  touched.  The  disease  was  accompanied 
with  a  violent  cough,  which  tormented  them 
day  and  night,  and  lasted  three  whole  weeks, 
yet  without  proving  fatal ;  although  it  is  true 
that,  by  reason  of  the  vehemence  of  the  cough, 
many  men  were  ruptured  and  women  aborted. 
When  they  were  about  recovering,  there  was 
an  effusion  of  blood  from  the  nose,  mouth, 
and  bowels.  No  physician  could  imagine  from 
whence  the  disease  came,  unless  from  a  general 
infection  of  the  air,  the  cause  of  which  was 
obscure.  This  disease  was  called  the  Tac,** — 
(Pasquieb,  li\Te  iv.  chap,  xxviii.  i)p.  375, 
376.) 

The  tac  of  1411,  which  appeared  in  France, 
was  followed  by  the  coquelucht  of  1414.  This 
word  signifies  **a  monk's  hood,"'  and  this 
nickname  was  given  to  the  disease  on  account 
of  the  sufferers  necessarily  covering  and  wrap- 
ping up  their  heads.  The  coqueluche  was 
succeeded  by  the  ladtndo  of  1427.  All  these 
are  probably  one  and  the  same  disease — viz., 
influenza.  The  coqueluche  of  1414  more 
especially  attacked  the  larynx,  so  that  many 
colleges  in  Paris  wore  shut  up  on  account  of 
the  hoarseness  of  the  professors ;  the  Icuiewio 
of  1427  more  especially  seized  the  loins.  In 
the  sixteenth  century  there  were  five  epi- 
demics of  influenza ;  the  dates  of  the  out- 
breaks are  1510,  1551,  1557,  1564,  and  1580. 
Indeed,  from  1510  to  1837  there  are  recorded, 
in  Dr.  T.  Thompson's  "  Annals  of  Influenza,'' 
no  less  than  twenty  epidemics ;  of  these,  that 
which  occurred  in  the  winter  of  1732-33  was 
the  most  noteworthy.  Dr.  Short  characterises 
it  as  '*  the  most  sudden  and  universally  epi- 
demic catarrh  that  has  been  in  this  age, 
sparing  neither  ranks,  sexes,  ages,  old  or 
young,  weak  or  strong,"  and  killing  off 
**  many  hectic  and  phthisical  people." 

From  1838  to  1847  the  average  deaths  from 
influenza  were  a  little  over  1000  yearly ;  but 
in  1847  and  1848  there  was  a  very  widespread 
epidemic,  and  the  returns  showed  the  large 
numbers  (considering  the  general  non-fatal 
character  of  the  disease)  of  respectively  4881 
and  7963.  From  1849  to  1860  about  1600  died 
annually ;  since  then  not  more,  according  to 
the  returns,  than  a  yearly  average  of  GOO ;  so 
that,  practically  speaking,  we  are  at  the 
present  time  comparatively  free  from  in> 
flucnza.  The  history  of  all  these  epidemics 
shows  that  it  is  most  fatal  in  the  lowest, 
dirtiest,  and  overcrowded  portions  of  towns. 
Season,  weather,  and  latitude  influence  it 
greatly.  It  is  hardly  known  out  of  northern 
latitudes,  and  generally  occurs  in  a  severe  form 


in  the  winter,  being  somewhat  rare  in  wann 
weather. 

Inhumation— iS^gg  Dead,  Disposal  op. 

Znspeotor  of  Nuisances,  Sanitary 
Znspeotor — The  name  of  inspector  of  noii* 
ances  should  be  discarded,  and  the  wider  tenn 
of  sanitary  inspector  substituted;  this  not 
alone  on  account  of  the  somewhat  uniaroiiry 
appellation,  but  because  under  the  newrfy(«f 
the  sanitary  inspector  has  various  duties  b^ 
sides  that  of  detecting  nuisances.  The  v^ 
pointment  of  a  sanitary  inspector  is  obligitory 
both  for  urban  and  rural  authorities.  [Stt 
Officers,  AppoiNTMEirr  of.)  An  inspector 
thus  apix>inted,  if  the  authority  pay  him  the 
whole  of  his  salary  without  aid  from  GoTern- 
ment,  may  be  under  the  entire  control  of  the 
sanitary  authority,  and  be  removable  at  their 
pleasure.  This  mode  of  holding  oflSce  ii 
neither  to  the  interest  of  the  authority  nor 
to  that  of  the  officer.  The  authority,  by  ac- 
cepting Government  assistance,  merely  low 
the  right  of  dismissing  their  officer  without 
the  sanction  of  the  Local  Government  Board, 
which  is  more  tlian  counterbalanced  by  the 
solid  pecuniary  gain  of  half  the  salary. 

If,  on  the  other  hand,  any  portion  of  his 
salary  be  paid  by  Government,  the  appoint- 
ment cannot  be  made  without  the  consent  of 
the  Local  Government  Board,  nor  can  the 
officer  whose  appointment  is  thus  sanctioned 
be  dismissed  within  the  period  for  which  1^® 
is  ap][)ointed  without  the  consent  of  the  Local 
Government  Board.    The  sanitary  authoritl^ 
in  either  case  control  the  duties  and  salar^^ 
of  their  officers. 

The  duties  and  conduct  of  the  inspector* 
nuisances  are  to  be  regulated  in  the  cas^ 
urban  sanitary  authorities  by  bylaws. 

It  moy  be  laid  down  as  a  general  and  I 
portaut  principle,  that  an  inspector  of  n 
ances  should  not  have    any  private  calli 

whatever ;  but  as  under  the  present  system ^ 

appears  impossible,  or  at  least  not  usual, 
give  good  salaries,  any  public  office,  not  ^S^ 
compatible,  might  be  held  by  inspectors 
certain  cases.  In  large  towns  and  populo  '^ 
districts  a  sufficient  salary  should  be  give  ^^ 
and  the  officer's  whole  time  devoted  to  1%-  ^ 
work.  In  some  cases  it  will  be  advisable  fa^  " 
adjoining  sanitary  authorities  to  have  a  cor: 
mon  inspector— 1)0 wer  is  given  under  P. 
s.  191. 

The  Local  Government  Board  does  not  thi 
it  desirable  that  the  offices  of  relieving  offic* 
and  ins]iector  of  nuisances  should  be  held 
one  and  the  same  person  ;  nor  may  the  su 
intendents  of  police  be  inspectors  of  nuisan 
Such  public  posts  as  surveyor  (P.  H.,  s.  191^^ 
vaccination  officer,  inspector  of  weights 
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t.  inspector  of  markets,  kc. ,  may  be 
rith  adraDtage  in  certain  small  towns 
cts  with  that  of  nuisance  or  sanitary 
r.  In  electing  such  an  inspector  there 
in  physical  and  mental  endowments 
air  essentiaL  An  inspector  should  be 
lealth,  and  not  labour  under  any  phy- 
'ect — such  as  imperfect  sight,  smell, 
ich  would  impair  his  efficiency ;  he 
lot  be  timid  or  irresolute ;  while,  on 
!r  hand,  a  man  passionate,  reckless, 
md  unpopular  should  be  avoided.  Ho 
«rtainly  know  how  to  read  and  write, 
ible  to  make  calculations  with  regard 
space,  length  of  drains,  kc.  Other 
>eing  equal,  a  person  brought  up  to 
the  constructive  trades  is  likely  to 
better  inspector  than  a  farmer  or 
per,  or  a  person  of  no  special  occu- 
Hence  we  find  sanitary  authorities 
y  preferring  masons,  carpenters,  sur- 
and  builders  to  other  candidates,  who, 
e  exception  of  technical  knowledge, 
quite  equal  to  their  competitors, 
jispector  of  nuisances  should  at  all 
)  ready  to  assist  the  medical  officer  of 
and  should  accompany  him  through- 
district,  pointing  out  the  principal 
-equiring  amendment,  and  in  all  diffi- 
les  asking  his  advice.  He  should  be 
to  send  notices  of  overcrowding  and 
OS  disease  to  the  medical  officer  of 
immediately  he  hears  of  their  occur- 
He  should  be  very  careful  to  keep  a 
af  all  his  visits,  and  ought  to  send 
ly  to  the  raqdical  officer  of  health  a 
nt  of  the  amount  of  work  done  by 
ranged  under— (1)  Number  of  houses 
(2)  number  of  nuisances  reported ; 
ances  still  unabated ;  (4)  the  state  of 
Qghter -  houses,  lodging-houses,  and 
in  the  district ;  (5)  action  taken  under 
ilteration  Acts,  ko, 
folio wiug  are  the  regulations  of  the 
ovemment  I^ard  relative  to  the  ap- 
;nt,  tenure  of  office,  and  duties  of  an 
)r  of  nuisances  : — 

Section  I.— Appointment. 

A  statement  shall  be  submitted  to  the  Local 
lent  Doard.  showlaj;  the  ])0|iulatiuD  and  ex- 
edistrict  fur  which  the  sanita  17  authority  pro 
ippoint  the  insi>ector  of  nui&ancvs,  and  the 
'  remuneration  intended  to  be  assi(rnc<l  to 
d  where  the  circumstanceii  render  desirable 
>intmcnt  of  one  inspector  of  nuisances  for 
nore  sanitary  districts,  statements  shall,  in 
.ner,  be  submitted  to  the  Local  Government 
[lowing  the  names  of  the  districts  to  Ih;  com- 
r  that  purpose,  the  population  and  extent  of 
:rict,  the  mo«le  in  which  it  is  intended  that 
intment  shall  be  matle,  whether  jointly  or 
by  the  sanitary  authorities  of  those  districts, 


and  the  amount  of  salary  or  remuneration  proposed 
to  be  assigned  to  the  officer  appointed. 

Art.  2,  When  the  approval  of  the  Local  Govern- 
ment Board  has  been  given  to  the  pro}>osals  sub- 
mitted to  them,  the  sanitary  authority  or  authorities 
shall  proceed  to  the  appointment  of  an  inspector  of 
nuisances  accordingly. 

ArL  3.  No  appointment  of  an  inspector  of  nuis- 
ances shall  be  made  under  this  order,  unless  an 
advertisement  giving  notice  of  the  day  when  such 
appointment  will  be  made,  shall  have  appeared  in 
some  public  newspaper  circulating  in  the  district  or 
districts,  at  least  seven  days  before  the  day  on  which 
such  appointment  is  made  :  Provided  that  no  such 
notice  or  advertisement  shall  be  necessary  for  the 
appointment  of  a  temporary  substitute. 

Art.  4.  Every  such  appointment  hereafter  made 
shall,  within  seven  days  after  it  is  made,  be  reported 
to  the  Local  Government  Board  by  the  clerk  to  the 
sanitary  authority,  or,  in  the  case  of  a  Joint  a])point- 
ment,  by  the  clerk  to  one  of  the  sanitary  authorities 
by  whom  the  appointment  is  made. 

Art.  5.  Upon  the  occurrence  of  a  vacancy  in  such 
office,  the  sanitary  authority  or  authorities  shall 
proceed  to  make  a  fresh  appointment,  which  shall 
be  reported  to  the  Local  Government  Board  as  re- 
quired by  sect.  i.  art.  4.  of  this  order  ;  but  if  the 
sanitary  authority  or  authorities  desire  to  make  any 
fresh  arrangement  with  respect  to  the  district  or  the 
terms  of  the  appointment,  they  shall,  before  filling 
up  the  vacancy,  supply  the  particulars  of  the  arrange- 
ment to  the  Local  Government  Board,  in  the  man- 
ner prescribed  by  sect.  i.  art.  1,  in  regard  to  the  first 
appointment;  and  if  the  approval  of  the  Local 
Government  Board  be  given,  absolutely  or  with 
modifications,  the  sanitary  authority  or  authorities 
shall  then  proceed  to  fill  up  the  vacancy  according 
to  the  term.H  of  the  approval  so  given. 

Art.  6.  If  any  ofllcer  appointed  under  this  order 
be  at  any  time  prevented  by  sickness  or  accident,  or 
other  sufficient  reason,  from  performing  his  duties, 
the  sanitary  authority  or  authorities,  as  the  case 
may  be,  may  appoint  a  fit  person  to  act  as  his  tem- 
porary substitute,  and  may  pay  him  a  reasonable 
compensation  for  his  services ;  and  every  such  ap- 
pointment shall  be  reported  to  the  Local  Govern- 
ment Board  as  soon  as  the  same  shall  have  been 
made. 

SsoTiox  II.— Tenure  0/ Office. 

Art.  1.  Every  officer  appointed  under  this  order 
shall  continue  to  hold  office  for  such  period  as  the 
sanitary  authority  or  authorities  appointing  him  may, 
with  the  approval  of  the  Local  Government  Board, 
determine,  or  until  he  die,  or  resign,  or  be  removed, 
by  such  authority  or  authorities,  with  the  assent  of 
the  Local  (}ovemment  Board,  or  by  the  Local  Gov 
cmment  Board. 

Provided  that  the  appointments  first  made  under 
this  order  shall  not  be  for  a  period  exceeding  five 
years. 

Art.  2.  Where  any  such  officer  shall  have  l>een 
appointed  after  the  passing  of  the  Public  Health 
Act,  1872.  for  one  or  more  sanitary  districts,  and  any 
change  in  the  extent  of  the  district  or  districts,  or  in 
the  duties,  saUry,  or  remuneration,  shall  be  deemed 
necessary,  and  he  shall  decline  to  acquiesce  therein, 
the  sanitary  authority  or  authorities  by  whom  he 
was  so  appointed  may,  with  the  consent  of  the  Local 
Government  Board,  but  not  otherwise,  and  after  six 
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mouths'  notice  in  writing,  signed  bj  their  clerk  or 
clerks,  giren  to  such  officer,  determine  his  office. 

Art.  3.  No  person  shall  be  appointed  who  does  not 
agree  to  give  one  month's  notice  previous  to  resign- 
ing the  office,  or  to  forfeit  such  som  as  may  be  agreed 
aj>on  as  liquidated  damages. 

Bbction  III.— Duties. 

The  following  shall  be  the  duties  of  the  inspector 
of  nuisances  in  respect  of  the  district  for  which  he  is 
appointed,  or  If  he  shall  be  appointed  for  more  than 
one  district,  then  in  respect  of  each  of  such  dis- 
tricts :— 

(1.)  He  shall  perform,  either  under  the  special 
directions  of  the  sanitary  authority  or  (so 
far  as  authorised  by  the  sanitary  authority) 
under  the  directions  of  the  medical  officer 
of  health,  or  in  cases  where  no  such  direc- 
tions are  required,  without  such  directions, 
all  the  duties  specially  imposed  upon  an 
inspector  of  nuisances  by  the  Sanitary  Acts, 
or  by  the  orders  of  the  Local  Qovernment 
Board. 

(2.)  He  shall  attend  all  meetings  of  the  sanitary 
authority  when  so  required. 

(3.)  He  shall  by  inspection  of  the  district,  both 
systematically  at  certain  periods,  aud  at  in- 
tervals as  occasion  may  require,  keep  him- 
self informed  in  respect  of  the  nuisances  ex- 
isting therein  that  require  abatement  under 
the  Sanitary  Acts. 

(4.)  On  receiving  notice  of  the  existence  of  any 
nuisance  within  the  district,  or  of  the  breach 
of  any  bylaws  or  regulations  made  by  the 
sanitary  authority  for  the  suppression  of 
nuisances,  he  shall,  as  early  as  practicable, 
visit  the  spot,  and  inquire  into  such  alleged 
nuisance  or  breach  of  bylaws  or  regulations. 

(5.)  He  shall  report  to  the  sanitary  authority  any 
noxious  or  offensive  businesses,  trades,  or 
manufactories  established  within  the  dis- 
trict, and  the  breach  or  non-observance  of 
any  bylaws  or  regulations  made  in  respect 
of  the  same. 

(6.)  He  shall  report  to  the  sanitary  authority  any 
damage  done  to  any  works  of  water-supply, 
or  other  works  belonging  to  them,  and  also 
any  case  of  wilful  or  negligent  waste  of 
water  supplied  by  them,  or  any  fouling  by 
gas,  filth,  or  otherwise,  of  water  used  for 
domestic  purposes. 

(7.)  Ue  shall  from  time  to  time,  and  forthwith 
upon  complaint,  visit  and  inspect  the  shops 
and  places  kept  or  used  for  the  sale  of  but- 
cher's meat,  poultry,  fish,  fruit,  vegetables, 
com,  bread,  or  flour,  or  as  a  slaughter-house, 
^  and  examine  any  animal,  carcase,  meat, 
poultry,  game,  flesh,  fish,  fruit,  vegetables, 
corn,  bread,  or  flour  which  may  be  therein  ; 
and  in  case  any  such  article  appear  to  him 
to  be  intended  for  the  food  of  man,  and  to  be 
unfit  for  such  food,  he  shall  cause  the  same 
to  be  seized,  and  take  such  otherproceediugs 
as  may  be  necessary  in  order  to  have  the 
same  dealt  with  by  a  justice :  provided,  that 
in  any  case  of  doubt  arising  under  this 
clause,  he  shall  report  the  matter  to  the 
medical  officer  of  health,  with  the  Tiew  of 
obtoining  hii  adrioe  thereon. 


(8.)  He  shall,  when  and  as  directe 
tary  authority,  procure  and  si 
of  food  or  drink,  and  drugs  s 
adulterated,  to  be  analysed  ' 
appointed  under  the  Sale  of  F( 
Act,  1876,  and  upon  receivin 
stating  that  the  articles  of  foo 
drugs,  are  adulterated,  caus^ 
to  be  made,  and  take  the  oth« 
prescribed  by  that  Act 
(9.)  He  shall  give  immediate  notice 
officer  of  health  of  the  occurre 
district  of  any  contagious,  infc 
dumic  disease  of  a  dangeroi 
and  whenever  it  appears  to 
intervention  of  such  officer  ii 
consequence  of  the  existenc« 
ance  injurious  to  health,  or 
crowding  in  a  house,  he  si 
inform  the  medical  officer  the 

(10.)  He  shall,  subject  in  all  respect: 
tions  of  the  sanitary  authority 
instructions  of  the  medical  ofl 
with  respect  to  any  measures 
lawfully  taken  by  him  undei 
Acts  for  preventing  the  sprea 
tagiotts,  infectiocu,  or  epidei 
•     a  dangerous  character. 

(11.)  He  shall  enter  from  day  to  day, ! 
provided  by  the  sanitary  auth 
lars  of  his  inspections  and  • 
taken  by  him  in  the  execution 
He  shall  also  keep  a  book  {or 
provided  by  the  sanitary  aut 
ranged  as  to  form,  as  far  as  po 
tinuous  record  of  the  sanitar 
each  of  the  premises  in  respec 
action  has  been  taken  under 
Acts,  and'shall  keep  any  oth 
records  that  the  sanitary  a 
require. 

(12.)  He  shall  at  all  reasonable  times 
to  by  tlie  medical  officer  of  h( 
to  him  his  books,  or  any  of  the 
to  him  such  information  as  he 
to  furnish  with  respect  to  a 
which  the  duties  of  inspector 
relate. 

(13.)  He  shall,  if  directed  by  the  sanit 
to  do  so,  superintend  and  se 
execution  of  all  works  which  n 
taken  under  their  direction 
prcssion  or  removal  of  uuisanc 
district. 

(14.)  In  matters  not  specifically  pro 
this  order,  he  shall  observe  an 
the  lawful  orders  and  direction 
tary  authority,  and  the  ordei 
Local  Government  Board  nc 
issue  applicable  to  his  office. 

Section  IV. — Remunerat 

Art.  1.  The  sanitary  authority  or  a 
the  case  may  be,  shall  pay  to  any  offic 
under  this  order  such  salary  or  remi 
may  be  approved  by  the  Local  Govern 
and  where  such  officer  is  appointed  for 
districts,  the  salaiy  shall  be  apportionei 
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h  manner  ai  the  said  board  shall 

the  sanitary  anthoritj  or  authorities, 
al  of  the  Local  QoTemment  Board, 
sach  officer  a  reasonable  compensa- 

of  extraordinary  services,  or  other 
imstances  connected  with  his  duties 
ies  of  the  district  or  districts  for 
ointed. 

alary  or  remuneration  of  every  such 
payable  up  to  the  day  on  which  he 
the  office,  and  no  longer,  subject  to 

which  the  sanitary  authority  or 
r  be  entitled  to  make  in  respect  of 
;  and  in  case  he  shall  die  whilst 
ice,  the  proportion  of  salary  (if  any) 
lid  at  his  death  shall  be  paid  to  his 
entatives. 

salary  or  remuneration  assigned  to 
11  be  payable  quarterly,  according  to 
days  in  the  year— namely,  Lady  Day, 
ly,  Michaelmas  Day,  and  Christmas 
anitary  authority  or  authorities  may 
t  the  expiration  of  every  calendar 
roportion  as  they  may  think  fit  on 
salary  or  remuneration  to  which  he 
ntitled  at  the  termination  of  the 
)rr icHRa,  Appoistmint  of. 

rs,     Ziooal      Oovemment 

5  inspectors  of  the  Local  Govem- 
have,  in  respect  of  any  inquiry 
le  board,  similar  powers  to  those 
Dspectors  relative  to  the  examin- 
esses,  the  production  of  papers, 
8.  296.) 

also  empowered  to  attend  any 

rural  or  of  an  urban  authority 

board),  when  and  as  directed  by 

remment  Board.— (P.  H.,  s.  205.) 

raikce—See  Alcoholism. 

.=127)— Iodine  is  an  element  ob- 
kelp,  the  vitrified  ashes  of  sea- 
being  dissolved,  a  liquor  is  ulti- 
ined,  containing  the  iodides  of 
^sium,  magnesium,  kc. 
let  are  decomposed  by  the  addi- 
Bulphuric  acid,  and  then  of  per- 
iganesc,  and  the  iodine  sublimed 
I  in  suitable  receivers, 
usually  met  with  in  the  form  of 
or  laminar  crj^stals,  with  a  metal- 
ecific  graWty  4  95,  with  an  odour 
hlorine.  It  melts  when  heated, 
ilimes  in  a  violet  vapour,  without 
residue.  It  is  soluble  in  rectified 
tther ;  slightly  so  in  pure  water ; 
h  greater  extent  in  a  watery  solu- 
rle  of  potassium  and  chloride  of 
le  aqueous  solutions  precipitate 
ark  blue  colour.  In  free  alkaline 
line  dissolves,  and  forms  iodides 
This  important  therapeutic 
ccidentally  discovered  in  1812  by 


De  Courtois,  a  saltpetre  manufacturer  of 
Paris ;  but  the  merit  of  its  introduction  into 
pharmacy  is  due  io  Dr.  Coindet,  a  physician 
of  Geneva. 

With  its  numerous  pharmaceutical  uses  we 
have  nothing  to  do ;  it  is  chiefly  of  interest  to 
the  hygienist  as  a  strong  disinfectant,  in  which 
capacity  it  may  be  compared  to  chlorine.  Its 
smell,  unlike  that  of  bromine,  is  not  un- 
pleasant. 

A  piece  of  meat,  about  1  inch  broad  and 
thick,  and  about  3  inches  long,  suspended 
in  iodine  vapour  by  Dr.  A.  Smith,  remained 
perfectly  good.  It  became  white  inside,  but 
acquired  no  smell  of  iodine. 

It  is  not,  perhaps,  so  useful  as  chlorine, 
since  it  condenses  easily,  and  does  not  diffuse 
everywhere,  as  does  the  latter.  Dr.  Richard- 
son proposes  to  saturate  a  solution  of  peroxide 
of  hydrogen  with  iodine,  and  to  add  2^  per 
cent,  of  sea-salt.  By  ** atomising"  or  ** pul- 
verising*' the  fluid  by  the  little  instrument 
used  for  this  purpose,  the  air  can  be  charged 
with  iodine  and  sea-salt  spray  very  readily. 

Iodine  decomposes  sulphuretted  hydn^gen, 
and  will  therefore  destroy  much  odour. 

Another  method  employed  for  the  purpose 
of  diffusing  it  through  the  air  of  a  room  is 
that  of  placing  the  iodine  on  a  hot  plate. 

Adulteration, — Water,  iodide  of  cyanogen, 
fixed  impurities,  as  plumbago,  black  oxide  of 
manganese,  charcoal,  iron,  kc.  The  first  two 
are  volatile.  Water  can  be  detected  by  find- 
ing whether  bibulous  paper  is  moistened  by 
iodine.  Iodide  of  cyanogen  may  be  detected 
by  distilling  the  iodine  at  a  very  low  tempera- 
ture, when  this  salt  sublimes  in  white  crys- 
talline needles  before  the  iodine  comes  over. 
The  fixed  impurities  are  left  after  sublima- 
tion. 

Zpeoaonanha— The  dried  root  of  the  CV- 
phailU  Ipecacuanha,  imported  from  Brazil. 
It  occurs  in  pieces  3  or  4  inches  long,  and 
somewhat  about  the  size  of  a  small  writ- 
ing quill,  more  or  less  contorted,  and  either 
simple  or  branched.  In  consequence  of  a 
number  of  deep  circular  fissures, it  has  a  knotty 
appearance.  The  fissures  are  about  a  line  in 
depth,  and  extend  inwardly  through  the  cor- 
tical portion  to  a  central  white  ligneous  cord, 
so  as  to  produce  the  appearance  of  a  number 
of  rings  strung  upon  a  thread.  Ipecacuanha 
has  an  acrid  and  somewhat  bitter,  nauseous 
taste,  and  a  slightly  nauseous  but  peculiar 
odour.  Three  varieties  are  known  in  com- 
merce— viz.,  the  brown,  the  red,  and  the  grey 
annulated  ipecacuanha. 

Ipecacuanha  contains  a  feeble  alkaloid,  eme- 
(tna,  separable  as  a  whitish  or  yellowish 
amorphous  powder,  of  a  bitter  taste,  soluble 
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in  alcohol,  sparingly  bo  in  water  and  ether, 
and  precipitated  by  tannin;  also  a  peculiar 
acid,  cephfiilic  or  ipecacuanhic  acid,  allied  to 
catechin,  formerly  thought  to  be  gallic  acid, 
and  striking  green  with  the  persalt  of  iron. 
The  following  are  the  tabulated  results  of  two 
analyses,  one  by  Pelletier,  and  the  other  by 
Buchok : — 

Cortex.      M«iltul.     Reddo. 
Hum,       Cortex. 

Emetina  16          ll5  14 

Odoroas  fatty  matter  2  traces  S 

Gam      ...  10           6-00  10 

"ax       ...  o             ...  ... 

Starch    .                .  42  20  00  18 

Ligneous  matter   .  20  66*60  48 

Non-emetic  extractive  ...           2*45 

Loss      ...  4           4-80  2 

100  100         100 

BvcnouE's  Analysii. 

Emetic  extractive  (emetina)    .        .  4-13 

Soareain 2-43 

Wax 0-75 

Gum 2517 

Starch 9*00 

Woody  fibre 10*80 

Bitter  extractive              .               .  10  12 

Sugar 2-00 

Extractive,  gum  and  starch  extract- 
ed by  potash         ....  34-80 
Loss 0-80 

luOOO 

Emetina,  when  first  discovered  in  1817,  was 
obtained  in  a  very  impure  state.  Pure  emetina 
is  white,  pulverulent,  and  inodorous,  with  a 
slightly  bitter  taste ;  fusible  at  122**  F. ;  slightly 
soluble  in  cold,  but  much  more  so  in  hot  water. 
The  following  composition  has  been  assigned 
to  it :  C35H25O9N. 

The  best  ipecacuanha  yields  about  1  per 
cent,  of  pure  emetina.  The  microscopical  ap- 
pearances of  ipecacuanha  are  well  marked  and 
characteristic 

The  root  consists  of  an  outer  cortical  por- 
tion and  an  inner  woo<ly  part. 

1.  Cortical  portion. — The  cortical  portion 
mainly  consists  of  colourless  cells  filled  with 
starch  corpuscles.  It  is  clothed  -with  an  epi- 
dermis composed  of  deep  brown  cells. 

2.  The  medullary  portion  possesses  a  re- 
markable structure,  mainly  consisting  of 
woody  fibres  containing  starch  corpuscles. 
The  extreme  rarity  of  starch  corpuscles  in 
woody  fibre  renders  this  a  very  characteristic 
feature. 

Adulterations, — Other  sorts,  such  as  those 
of  striated  ipecacuanha,  have  been  substituted 
for  the  true  root.  Starch,  chalk,  tartar-emetic, 
and  other  substances  have  been  mixed  with 
the  powdered  substance. 

Zriflh  A^^ue — The  old  Irish  designation  for 
typhus  fever.    See  Fever,  Typhus. 

Iron— Iron  exists  native,  in  the  form  of 
oxide,  carbonate,  sulphide,   &c.,  in  various 


ores  ;  it  is  also  found  in  the  blood 
of  the  constituents  of  several  nat 
The  oxide  of  iron  purifies  water  tc 
able  extent,  and  is  used  in  vario 
processes.    S^ee  Filters. 

Many  of  the  salts  of  iron  posses 
and  disinfectant  properties  of  i 
value,  and  being  cheap,  are  adapte( 
a  large  scale. 

Dr.  Voelcker  declares  sjwngy  ii 
deodorising  material  of  greater  { 
animal  flharcoal.  Sewage-water  ]>asi 
a  filter  of  this  substance  is  said 
pletely  purified  ;  and  this  filtered  ^ 
being  kept  for  six  months,  protectc 
has  been  found  to  be  perfectly  swc 
from  any  fungoid  growth.  The  e 
is  obtained  by  calcining  a  finely-d 
ore  with  charcoal. 

Of  all  the  different  salts  of 
might  be  used  for  disinfecting  pu 
sulphate  possesses  at  present  the  m 
but  the  chloride  and  acetate  appe 
power,  and  have  the  advantage  of 
ing  sulphuretted  hydrogen,  whici 
phate  in  contact  with  organic  m 
sionally  does.  Sulphate  of  iron 
solution  or  in  substance,  was  th 
disinfectant  of  Dr.  "W.  Budd,  w 
mended  its  use  in  typhoid  fever.  ( 
Ttphoio.)  Experience  has  shoiM 
really  possesses  some  considerabl 
the  destruction  of  contagious  m: 
Disinfectants. 

The  different  salts  of  iron  have  b 
istered  as  poisons  and  as  abortiv< 
latter  purpose,  the  sulphate  is  used 
the  muriate  or  perchloride  in  Engls 

Iron  moulds  have  been  mistake; 
of  blood ;  they  can  generally  be  dii 
by  their  brown  colour,  and  by  the 
all  stiffening  of  the  fibre  in  the  bU 
They  are  quite  insoluble  in  wate 
ferrocyanide  of  potassium  test  w 
show  their  true  nature. 

Various  preparations  of  iron 
found  in  the  following  substances, 
turo  having  for  its  object  either 
or  increase  of  weight :  Tea,  coffe 
annatto,  porter,  tobacco,  snuff, 
red  sauces,  potted  meats  and  fis 
anchovies.  In  some  of  the  above  s 
tities  of  iron  exist  natumlly. 

The  soluble  salts  of  iron  respc 
following  tests :  Both  the  ferrous 
salts  are  not  precipitated  from  aci( 
hj sulphuretted  hydrogen ^  and  ammo 
sulphate  throws  down  a  black  pre 
hydrated  sulphide.  The  ferrous  s 
grey  or  green  precipitate  of  hyd 
toxide  with  the  alkalies ;  the  ferric 
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iddiah-brown  precipitate  of  sesqui- 

errocyanide  gives  a  pale  blue  pre- 
ti  the  ferrous  salts,  a  bright  blue 
ric  ;  but  the  best  way  to  distinguish 
e  ferrous  and  ferric  suits  is  by 
he  ferridcyaiiide  of  potash  :  this 
bright  blue  precipitate  with  the 
1  no  precipitate  with  the  latter 

of  estimating  the  amount  of  iron 
le  ash  of  food,  &c.,  are  given  under 
LU  MET  RIC  Solutions,  kc 

on  Sewage— See  Sewage,  Uti- 

• 

IS  —  The  finest  kinds  of  isinglass 
1  from  the  inner  membrane  of  the 
idtler  of  the  genus  Acipenserf  or 
The  bladder  is  opened,  folded,  and 
1  this  is  the  only  preparation  the 
ceives.  Good  iHinglaas  should  be 
rely  soluble  in  boiling  water,  and 
I  should  form,  when  cold,  a  nearly 
tless,  semi-trans])arent,  solid  jelly, 
e  in  weak  acids,  and  this  solution 
ted  by  alkalies.  The  aqueous  solu- 
recipitated  by  spirit  of  the  common 
Dne  part  of  good  isinglass  dissolved 
ve  parts  of  hot  water  forms  a  rich 
jelly. 

may  be  distinguished  from  gelatine 
•wing  methods : — 
le  of  isinglass  put  into  cold  water 
ique,  like  a  piece  of  white  thread, 
)t  swell  out ;  whereas  gelatine  be- 
iparent,  and  enlarges  a  good  deal  in 
y  made  from  good  isinglass  remains 
;cst  i)apers,  and  has  a  slightly  fishy 
y  made  from  gelatine,  on  the  other 

distinct  odour  of  glue  and  an  acid 
[f  a  few  grains  of  isinglass  be  burnt 
spoon  until  the  ash  alone  remains, 
1  be  very  small  in  quantity  and  of 
olour  ;  while  that  of  gelatine  will 
irger  in  amount  and  white  in  ap- 

Idinglass  agrees  with  a  delicate 
[luch    better   than    gelatine.      See 

m — In  practice  this  important  and 
y  siiM]>le  ]»Ian  to  j>revent  the 
liseases  is  most  difficult  to  carry 
le  first  ]»lace,  epidemics  naturally 
I  the  greatest  virulence  the  poorest 
4>wn,  where  there  is  most  dirt  and 
ng ;  secondly,  a  medical  man  is 
called   in   until    the    disease    has 


already  spread ;  and  thirdly,  he  has  formid- 
able obstacles  to  contend  against  in  the  igno- 
rance and  prejudice  existing  in  all  classes  of 
society  with  regard  to  sanitary  precautions. 
All  medical  men  in  practice  know,  indeed, 
that  it  is  absolutely  impossible  to  isolate  their 
patients,  with  the  exception  of  those  who  have 
roomy  houses,  and  those  who  can  be  induced 
or  compelled  to  go  to  special  institutions, 
such  as  fever  hospitals,  &c.  At  some  future 
time  this  state  of  things  may  be  altered,  viz. — 

1.  When  contagious  hospitals  are  established 
in  every  place,  in  number  and  size  propor- 
tioned to  the  i>opulation. 

2.  When  every  individual,  not  having  facil- 
ities in  his  own  home  for  isolation,  shall  be 
com])elled  by  law  to  repair,  when  possible,  to 
such  institution. 

3.  When  in  such  casei  large  powers  are 
given  to  medical  ufKcers  of  health  and  sanitary 
authorities. 

Under  very  favourable  conditions,  isolation 
of  a  fairly  perfect  character  is  of  course  pos- 
sible, and  in  practice  the  following  principles 
should  guide  us  :— 

L  The  patient  must  be  placed  in  an  airy 
ward,  room,  or  tent. 

2.  Tlie  windows  may  be  opened,  but  when 
they  are,  should  be  protected  by  fine  muslin 
or  gauze,  as  it  is  amply  proved  that  flies  and 
other  insects  often  convey  infection. 

3.  There  must  be  one  or  more  nurses  in 
attendance,  and  these  not  ])ermitted  to  go  out 
without  a  pluvious  change  of  dress  and  a  com- 
]>lete  bath. 

4.  All  the  measures  described  under  Disin- 
fection, Contagion,  JlC,  must  be  carried  out  to 
the  letter. 

5.  The  ventilation  and  warming  must  be  of 
the  most  perfect  description,  and  so  arranged 
as  not  to  send  streams  of  infected  air  into  the 
house,  or  into  adjoining  dwellings. 

6.  The  nurses,  medical  attendant,  clergy- 
men, and  absotuttly  necessary  visitors^  should, 
on  entrance  into  the  house,  be  given  a  long 
loose  cotton  robe,  well  buttoned  up  round  the 
throat,  and  tight  round  the  wrists.  This  gar- 
ment should  be  put  on  before  see''ig  the  pa- 
tient, and  afterwards  well  heated  in  an  oven. 
On  leaving,  the  visitor  should  take  care  to 
wash  the  face  and  hands  with  a  little  dilute 
Condy*s  fluid.  It  is  indeed  greatly  to  b6 
feared  that  medical  men  and  other  visitors 
occasionally  convey  infection  ;  and  as  it  is 
impossible  for  them  to  carry  a  change  of  dress 
with  them,  it  should  be  provided  by  the  pa- 
tient. 
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Jail  ( Jayl)  Wewer—See  Fever,  Ttphua. 

Jalapa— The  dried  tubercules  of  Exofjo- 
nium  Purga^  or  true  jalap  plant.  It  grows  in 
the  woods  of  Mexico,  near  Chicanquiaoo,  at  an 
altitude  of  nearly  TiOOO  feet  above  the  level  of 
the  sea.  The  only  market  for  it  is  Xalapa, 
from  which  town  it  takes  its  name.  True 
jalapa  is  known  commercially  as  Vera  Cruz 
jalap,  but  another  kind  has  lately  been  intro- 
duced. Tain  jnco  jalap, 

GerUr's  A  ncJytii. 

H«rd  resin 7  S 

Softrejiin 3-2 

filightl J  acrid  extractive  .  \1^ 

Gummy  extractive  ....  14*4 

Colour! nfr  matter  8*2 

UncrystalllHable  satrar  1*9 

Gum  with  some  salts  16*6 

BaKPorine S'2 

Yefretable  albumen  .  3  9 

Btarch  «0 

Water 4^ 

Malic  acid  and  mnljtes  of  pota-<h 

and  lime 2  4 

Chloride:i  of  calcium  and  potassium  1  4 

Phosphates  of  magnesia  and  lime    .  1  7 

Carbonate  of  lime  3  0 

Loss 4  6 

Jalap 100  0 

Guibourfs  A  nalysis. 

Offlclnal    Palw  Rw^. 
JaUp.    Mentfd  JnUp. 

R*»in        ....  1705  323 

Liquid  sugar  bj  alcohol  .  19-00  16-47 
Brown  saccharine  extract, 

obtained  by  water  9-^5  5-92 

Gum         .  10-12  8-88 

Starch       ....  IS  78  2269 

Woody  Gbre     .  2160  46^ 

Lusi          ....  8-80  181 

Jalap.  lOa-00      10000 

The  jalap  tuber  owes  its  activity  as  a  purga- 
tive to  the  resin  contained  in  it.  This  resin 
(C31H90O1S)  is  insoluble  in  oil  of  turpentine, 
soluble  in  alcohol,  but  only  imrtially  so  in 
ether,  and  insoluble  in  water.  It  becomes 
crimson  from  oil  of  vitriol. 

Jalap  resin  from  the  true  jnlap  plant  con- 
tiiinB  convolutin  (rhodcoretin),  a  strongly 
purgative  substance,  homologous  with  jalapine 
from  the  fusiform  root. 

It  is  colourless  and  transparent.  It  is  in- 
soluble in  ether,  thus  differing  from  jalapine. 


Jalapine  {Cu^rj^m)  i*  the  chief  consi 
of  spurious  or  fusiform  jalap.  It  is  sol 
alcohol  and  ether,  and  but  little  soli 
water.  liy  acting  on  jalapine  with  a! 
solutions,  salts  of  jalapic  acid  are  prodi 

The  so-termed  jalapine  of  the  shops 
renin  of  jalap,  extracted  by  spirit  fro 
tuber,  and  afterwards  precipitated  by 
of  water. 

Adufteratioiu. — Jalap  is  frequently 
terated  with  stalks,  spurious  jalap.  Pa 
rose-scented  jalap,  and  other  inferior  so 


I— The  fruit  of  the 
perus  communuty  or  common  junii)er-tre 

These  berries  are  about  the  size  of  a  ] 
a  blackisb-purple  colour,  and  covered 
glaucous  bloom.  They  are  marked  supi 
witb  a  triradiate  groove,  indicating  tl 
hesion  of  the  succulent  scales  ;  and  infe 
with  the  bracteal  scales,  which  assume : 
late  form.  They  contain  three  seeds. 
pcr-topt  have  a  bitter  terebinthinate  f 
and  a  balsamic  odour.  Juniper-wood 
tained  either  from  the  stem  or  root.  Jn 
berries  principally  contain  volatile  oi7, 
sufjaVy  ffunif  and  water.  They  operate  < 
urinary  organs,  promote  sweat,  relieve 
lence,  and  provoke  the  catameniai.  In 
doses  they  occasion  irritation  to  the  b 
and  heat  in  the  urinary  passages. 

Oil  of  juniper  is  distilled  in  Britain 
the  unripe  fruit  of  Junipents  commun\ 
is  either  of  a  pale,  greenish-yellow  cole 
else  perfectly  colourle.<is.  It  is  lightei 
water,  and  causes  the  left-handed  rotat 
polarised  light,  agreeing  in  this  respec 
French  oil  of  tuqientine.  Alcohol  dissc 
with  difficulty.  It  is  a  carburet  of  hy( 
(CioHie),  and  isomeric  with  oil  of  turpe 
Hollands  gin  owes  its  flavour  and  di 
properties  to  oil  of  juniper.     See  GiN. 

Jute — Jute  is  obtained  from  Russi 
India,  and  comes  from  the  Corchortu  • 
larit.  It  may  be  used  for  the  purp< 
mixing  with  linen  or  cotton.  The  fibr 
of  considerable  length,  hollow,  and  thicli 
and  with  narrowings  and  constrictions  : 
tubular  portions.    See  Clothing. 
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-The  aborigines  of  Australia 

ds,  and  their  flesh  is  considered 

ngaroo  soup,  which  is  far  sape- 

has  recently  been  introduced 

It  is  imi)orted  in  quart  tins, 

vho  have  no  knowledge  of  its 

uld  recommend  a  trial.     The 

and  **garaey,**  and  it  is  not 

.ritive  qualities. 

fCennels  where  a  number  of 
or  hunting  or  sporting  purposes 
be  located  at  some  distance 
•  public  roads.  The  most  in- 
as  regards  hetdth  is  the  putrid 
n  the  hurso  -  flesh  necessarily 
in  the  vicinity  of  the  hounds. 
Pew  horses  will  easily  pass  a 
;  shying  or  rearing,  and  serious 
arisen  from  this  cause.  It  is 
that  a  kennel  kept  near  houses 
>f  a  public  road  is  a  nuisance, 
It  with  as  such  by  the  sanitary 
lUisANCEs,  Putrefaction,  &c. 

lightly  cooked,  the  kidney  is 
.  agreeably  sapid,  and  forms  a 
though  an  article  of  difficult 
The  substance  of  the  kidney  is 
^  nature,  and  when  exposed  for 
igh  temi>erature  it  suffers  con- 
iction,  and  becomes  hard,  dry, 
ve\y  tjisteless.  The  following 
its  composition : — 

1  of  Sheep' t  Kidney  (Pa  yen). 

natter               .        .        17  ^.OO 
2125 

1100 

organic  matter  and  loss    1*325 
78200 


100-000 


KomniBS— A  sort  of  milk  wine  made  by 
fermentation  from  mare^s  milk,  and  an  im- 
portant article  of  nourishment  among  the 
people  of  Tartary.  It  has  recently  been 
manufactured  in  England  for  the  use  of  those 
whose  digestion  is  impaired,  and  is  said  to 
impart  immunity  from  phthisiB.  The  follow- 
ing shows  the  results  of  an  analysis  made  by 
Mr.  Wankljm  of  "full  koumiss"  forty-eight 
hours  old : — 


Jn  100  ParU  by  Weif^t. 

Water 

Alcohol 

Carbonic  acid .        .        .        .        , 
Solids 


87  32 
100 
0^ 

10-78 

100-00 


The  10-78  parts  of  solids  contained — 


Caseine 
Lactose 
Fat  . 

Ash. 


3-84 
6  60 
0-08 
O-OO 


10  78 


At  67°  F.  it  had  a  specific  gravity  of  1032. 

This  may  be  compared  with  the  analysis  of 
mare's  milk  made  by  Dr.  C.  A.  Cameron 
(Chemical  News,  xxi.  54) : — 


Average  of  Fourteen  Samplet. 


Water    . 
Fats 

Albuminoids . 

Sugar 

Mineral  matters 


90*810 
1065 
1-953 
6-285 
0S97 

100  000 


The  solids  in  the  fourteen  samples  varied 
from  8*5  to  11*5  per  cent.,  the  fats  from  '6  to 
2*12  per  cent.,  the  caseine  from  1*46  to  2 '4 
per  cent.,  the  sugar  from  5*67  to  6'87  per 
cent.,  and  the  ash  from  '33  to  '44  per  cent. 
The  specific  gravity  was  about  10 '31.     See 

^llLK. 
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Zfactose    {Sugar   of  Mifk) 

Ci.jH.2j;OiiH2o) — This    variety 

ind  solely  in  the  milk  of  the 

tallisos  in  hard  four -sided 
soluble  in  about  six  parts  of 
of  boiling  water,  hence  it  is 
.ble  than  grape-sugar.     It  is 


not  directly  susceptible  of  the  alcoholic  fer- 
mentation, except  under  the  action  of  dilute 
acids,  which  convert  it  into  grape-sugar. 
When  oxidised  by  nitric  acid  it  yields  mucic 
and  oxalic  acids.  It  reduces  the  salts  of 
copper,  silver,  and  mercury.  It  produces 
right -htinded  rotation  (=  66*4^)  when  sub- 
mitted to  the  action  of  polarised  light. 


ULO 
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It  is  obtained  by  gently  evaporating  clari- 
fied whey.  The  sugar  crystaUises,  and  the 
crystals  are  purified  by  digestion  with  animal 
charcoal  and  repeated  crystallisations. 

Sugar  of  milk  is  chiefly  imported  from  Swit- 
zerland. Its  principal  commercial  use  is  to  dis- 
guise the  taste  of  medicine.  The  proportion 
in  which  it  exists  in  different  milks,  kc,  will 
be  found  in  article  Milk,  wkicJi  see. 

Z«acto  -  Btttsrrometer-  Instruments  to 
determine  the  amount  of  butter  in  milk.  The 
lacto-butyrometer  of  Marchand  consists  of  a 
glass  tube,  closed  at  one  end,  of  a  diameter 
of  from  0,010  to  0,012  centimetres.  It  is 
divided  into  three  equal  divisions  (decimetres), 
and  each  of  these  divisions  is  divided  into  ten 
parts,  the  upper  part  being  again  divided  into 
hundreds.  A  decimetre  of  milk  is  placed  in 
the  tube,  and  a  little  potash  added  to  hold  the 
caseine  in  solution  ;  an  equal  bulk  of  ether  is 
then  added,  and  the  whole  agitated ;  next  a 
decimetre  of  alcohol  is  poured  in,  and  the 
tube  is  submitted  to  the  gentle  heat  of  a 
water-bath.  The  butter  rises  in  a  well-defined 
layer  to  the  top  of  the  liquid,  and  the  number 
of  divisions  can  be  read  off,  and  tlie  amount  of 
butter  per  litre  or  x)er  pint  ascertained  by  cal- 
culation or  by  the  use  of  tables.  This  method 
of  Marchand^s,  it  may  be  remarked,  is  exactly 
on  the  same  principle  as  Mr  Horsley*s.  See 
Milk. 

ZiaotOBOOpe—  An  instrument  invented  by 
M.  Donn6  of  Paris  for  estimating  the  amount 
of  butter  in  milk.  The  lactoscope  is  con- 
structed in  such  a  way  that  the  milk  may 
be  examined  by  means  of  it  in  layers  of  every 
thickness — from  almost  perfect  transparency 
to  complete  opacity.  It  gives  at  once  the 
richness  of  milk,  in  indicating  the  degree  of 
opacity  to  which  the  proportion  of  cream 
stands  in  relation.  It  consists  of  a  kind  of 
eyeglass  composed  of  two  tubes,  sliding  one 
within  the  other,  and  furnished  with  two 
parallel  glasses,  which  approach  each  other 
np  to  contact,  and  separate  more  or  less  the 
one  from  the  other  at  will,  by  means  of  a  very 
fine  screw.  A  little  funnel,  destined  to  re- 
ceive the  milk,  is  placed  at  the  upper  part ; 
on  the  opposite  side  is  fixed  a  liandle,  which 
verves  to  hold  the  instrument.  The  tube 
which  screws  within  the  other  forms  the 
anterior  or  ocular  part,  that  to  which  the  eye 
is  applied ;  it  is  marked  with  divisions  to  the 
number  of  fifty,  and  figures  which  Indicate 
the  richness  of  the  milk.  A  few  drops  (taken 
from  the  mass  of  the  liquid)  of  the  milk  to  be 
examined  are  poured  into  the  funnel,  and  this 
being  full,  the  ocular  tube  is  turned  from 
right  to  left  until  the  liquid  has  penetrated 


between  the  plates  of  glass  and  collect 
the  bottom.  The  ocular  tube  is  then  t 
in  the  contrary  direction,  from  left  to  : 
and  the  observer  looks  through  it  unt 
flame  of  a  candle  or  taper  can  be  distingui 
he  then  manipulates  the  glass  until  the 
is  lost  to  view,  ceasing  to  disturb  the  g 
immediately  on  the  disappearance  of  the 
lliere  now  only  remains  to  read  the  figt 
the  division  to  which  the  arrow  marked  c 
immovable  tube  corresponds.  The  folic 
table  shows  to  what  degree  of  richness, 
what  proportion  of  cream,  the  figure  c 
sponds : — 

Table  of  comparative  Richness  of  diff 
kinds  of  Milk,  as  indicated  by  the  D 
which  they  show  on  the  Lactoscope. 


AnimiiJ 


AmoQDt  of  Croun. 


Cow 

»» 
»» 
»» 
»i 
»» 
Abs  .    . 

»i 

Goat 
Woman 

i» 
If 


6  per  cent.  .     .  1 
5  to  10  per  cent 

10  to  15      „ 

15  to  20       ,. 

Kxcessively  rich 

Verj  weak     .     . 

Good  quality      .  > 

Very  weak  ( 

RJch  .... 
Rich  .... 
Medium  .  .  . 
Weak    .... 


Number  «ho« 
LMtoaoop 

40  to  36 
35  to  30 
30  to  25 
25  to  20 
20  to  15 

150  to    8 
50  to  80 

150  to  20,  0 
lactoscopt 
10  to  15 
2u  to25 
30  to  35 
40  to  45 


Ziamprey,  C^reat  Ziamprey,  Sea 

Petromyzon  marinus  of  Linnseus)— Thi 
was  formerly  considered  a  great  delicac; 
is  now  rarely  eaten  in  this  country.  Be 
October  and  March  large  numbers  are 
in  the  Thames  and  Severn,  and  are  sen 
to  Holland  as  a  bait  for  cod  and  turbot. 
flesh  of  the  lamprey  is  soft  and  gelat 
but  extremely  difficult  of  digestion.  1 
lampreys  are  too  highly  seasoned  to  be  ^ 
some  articles  of  food. 

Ziaads,  Ztetiing  and  PurchiuM 

Any  local  authority  may  for  the  purp<Mei 
Public  Health  Act  purchase  or  take  on 
sell  or  exchange  any  lands,  or  any  rig 
over,  or  on  lands,  whether  situated  wit 
without  their  district ;  they  may  also  I 
any  water-mill,  dam,  or  weir  which  int4 
with  the  proper  drainage  of  or  the  su] 
water  to  their  district. 

Any  lands  purchased  by  a  local  autl 
and  not  required  for  the  purpose  for 
they  were  purchased,  shall  (unless  th' 
let  to  any  person  in  pursuance  of  the  ] 
in  the  Act  contained)  be  resold  at  th 
price  that  can  be  gotten  for  the  same,  a 
proceeds  of  such  resale  shall  be  carried 
account  of  the  fund  or  rate  applicable 
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c»l  authority  for  the  general  purposes  of  the 

id  Act- (P.  H.,  8.  175.) 

With  respect  to  the  purchase  of  land  by  a 

>cal  authority  for  the  purposes  of  the  Act, 

iie  following  regulations  shall  be  observed; 

that  is  to  say) — 
(1.)  The  Lands  Clauses  Consolidation  Acts, 
1S45,  1860,  and  1869,  shall  be  incor- 
porated with  the  Public  Health  Act, 
except  the  provisions  relating  to  ac- 
cess to  the  special  Act. 
(1)  The  local  authority,  before  putting  in 
force  any  of  the  powers  of  the  Lands 
Clauses  Consolidation  Act  with  re- 
spect to  the  purchase  and  taking  of 
land  otherwise  than  by  agreement, 
shall 
Publish  once  at  the  least  in  each  of 
three  consecutive  weeks  in  the  month 
of  November,  in  some  newspaper  cir- 
culated in  their  district,  an  adver- 
tisement describing  shortly  the  nature 
of  the  undertaking  in  respect  of  which 
the  hind  is  proposed  to  be  taken, 
naming  a  place  where  a  plan  of  the 
pro]>o8ed  undertaking  may  be  seen  at 
all  reasonable  hours,  and  stating  the 
quantity  of  land  that  they  require; 
and  shall  further 
Serve  a  notice  in  the  month  of  Decem- 
ber on  every  owner  or  reputed  owner, 
lessee  or  reputed  lessee,  and  occupier 
of  &uch  land,  defining  in  each  case  the 
imrticular  land  intended  to  be  taken, 
and  requiring  an  answer  stating 
whether  the  person  so  served  assents, 
dissents,  or  is  neuter  in  res|>ect  of 
taking  such  land. 

3. )  On  compliance  with  the  provisions  of 
this  section  with  respect  to  advertise- 
ments and  notices,  the  local  authority 
may,  if  they  think  fit,  present  a 
petition  under  their  seal  to  the  Local 
Government  Board.  The  i)etition 
sludl  state  the  land  intended  to  be 
taken,  and  the  purposes  for  which  it 
is  required,  and  the  names  of  the 
owners,  lessees,  and  occu])iers  of 
land  who  have  assented,  dissented,  or 
are  neuter  in  respect  of  the  taking 
such  land,  or  who  have  returned  no 
answer  to  the  notice;  it  shall  pray 
that  the  local  authority  may,  with 
reference  to  such  land,  be  allowed  to 
put  in  force  the  i>owers  of  the  Lands 
Clauses  Consolidation  Acts  with  re- 
spect to  the  purchase  and  taking  of 
land  otherwise  than  by  agreement, 
and  such  prayer  shall  be  supported 
by  such  evidence  as  the  Local  Qovem- 
meut  Board  requires. 


(4.)  On  the  receipt  of  such  petition,  and  on 
due  proof  of  the  proper  advertise^ 
ments  having  been   published   and 
notices  served,  the  Local  Government 
Board  shall  take  such  petition  into 
consideration,  and  may  either  dis- 
miss the  same,  or  direct  a  local  in- 
quiry as  to  the  propriety  of  assenting 
to  the  prayer  of  such  petition ;  but 
until  such  inquiry  has  been  made  no 
provisional  order  shall  be  made  affect- 
ing any  land  without  the  consent  of 
the  owners,  lessees,  and   occupiers 
thereof. 
(5.)  After  the  completion  of  such  inquiry 
the  Local  Government  Board  may, 
by  provisional  order,   empower  the 
local  authority  to  put  in  force,  with 
reference  to  the  land  referred  to  in 
such  order,  the  powers  of  the  Lands 
Clauses  Consolidation  Acts  with  re- 
spect to  the  purchase  and  taking  of 
land  otherwise  than  by  agreement, 
or  any  of  them,  and  either  absolutely 
or  with  such  conditions  and  modifica- 
tions as  the  Board  may  think  fit,  and 
it  shall  be  the  duty  of   the   local 
authority  to  serve  a  copy  of  any  order 
so  made  in  the  manner  and  on  the 
person  in  which  and  on  whom  noticea 
in  respect  of  such  land  are  required 
to  be  served : 
Provided  that  the  notices  by  this  section  re- 
quired  to  be  given  in  the  months  of  November 
and  December  may  be  given  in  the  months  of 
September  and  October,  or  of  October  and 
November,  but  in  either  of  such  last-men- 
tioned cases  an  inquiry  preliminary  to  the 
provisional  order  to  which  such  notices  refer, 
shall  not  be  held  until  the  expiration  of  one 
month  from  the  last  day  of  the  second  of  the 
two  mouths  in  which  the  notices  are  given ; 
and  any  notices  or  orders  by  this  section  re- 
quired to  be  served  on  a  number  of  persons 
having  any   right   in,   over,   or  on  lands  in 
common  may  be  served  on  any  three  or  moro 
of  such  persons  on  behalf  of  all  such  persons. 
-(P.  H..  s.  176.) 

Any  local  authority  may,  with  the  consent 
of  the  Local  Government  Board,  let  for  any 
term  any  land  which  they  may  possess,  as  and 
when  they  can  conveniently  spare  the  same. 
-(P.  H.,  s.  177.) 

The  Public  Health  Act  also  contains  a 
si)ecial  provision  empowering  the  Chancellor 
and  Council  of  the  Duchy  of  Lancaster,  if 
they  think  fit,  to  contract  with  any  local 
authority  for  the  sale  of  lands  belonging  to 
the  Duchy  of  Lancaster.— (P.  H.,  s.  178.) 

For  the  powers  of  entry  on  lands,  iee 
S£W£B8,  &C 
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. — The  fat  of  the  pig  melted  by  a 
gentle  heat  and  strained  through  flannel  or  a 
hair  sieve.  The  fat  about  the  loins  yields 
the  whitest  and  hardest  lard.  According  to 
Braconnet  its  composition  is  as  follows : — 

rrreent 

Stearine \     ©a 

Margwine i     ^ 

Slaine 62 

100 

Lard  is  frequently  adulterated  with  water, 
tallow,  starch,  alum,  caustic  lime,  carbonate 
of  soda,  carbonate  of  potash,  and  salt. 

These  adulterations  are  easily  detected.  A 
gramme  put  in  a  platinum  dish  and  evaporated 
for  six  hours  over  the  water-bath,  and  then 
weighed,  will  give  the  amount  of  water  in  lard. 
The  fat  can  be  estimated  as  in  butter,  as  well 
as  the  salt.  By  boiling  the  lard  in  water,  the 
starch  will  be  dissolved ;  and  in  testing  with 
iodine,  if  starch  be  present  a  blue  colour  will 
be  seen.  If  turmeric  paper  is  put  into  lard, 
and  an  alkali  has  been  added,  the  turmeric 
will  of  course  at  once  become  brown.  Alka* 
lies  are  often  added  for  the  purpose  of  taking 
up  water.  Pure  unsalted  lard,  on  being  burnt 
up,  scarcely  leaves  any  residue  ;  thus  all  saline 
substances  commonly  added  to  it  may  be 
estimated  in  the  ash— e.pr.,  alum,  carbonate  of 
potash,  common  salt,  &c. 

The  detection  of  tallow  is  somewhat  diffi- 
cult, but  the  following  tests  will  assist  in  deter- 
mining its  presence  :  Pure  lard  always  fuses 
below  100'  F.  (38**  C),  but  if  mixed  with 
tallow,  at  a  much  higher  degree ;  and  hogs- 
lard  when  pure  is  ])orfectly  white,  when 
mixed  with  tallow,  not  so.  The  specific  gravity 
of  hogs-lard  at  15*  C.  in  -930,  of  tallow  about 
'913.  Pure  lard  is  entirely  soluble  in  ether. 
In  melting  a  mixture  of  lard  and  tallow,  the 
fat  sputters.  The  odour  of  tallow  can  often  be 
distinguished.  Lastly,  the  "sinking-point," 
taken  as  described  under  Butter,  will  be 
found  of  great  value.  Tallow  has  a  sinking- 
point  of  63-3°  0.,  lard  ono  from  421°  to  46-3° 
O.    See  Butter. 

Ziatrines  —  <Sef  Sewage,  Uemoval  op; 
Closets  ;  Urinals,  &c 

Ziaudanum— iSec  Opiuh. 

IstLTender—Scc  Oils. 

IsKver—See  Algjc 

Zioad  (Plumbum  =  207 ;  specific  gravity  of 
commercial,  11*35  to  11'3C1 ;  specific  gravity  of 
pure  lead,  11*45 ;  fusing-point,  617''  F.  ^  325** 
O.)— The  main  source  of  lead  is  the  native 
sulphide  (galena);  the  native  carbonate  and 
phosphate  are  met  with,  but  are  unimportant 
toui-ceg. 


Galena  is  found  in  this  country  in  veins 
traversing  the  primitive  rocks,   particularly 
in  the  clayslate  of  Cornwall  and  the  mono- 
tain  limestone  of  Cumberland.    It  is  generally 
mixed    with  quartz,  blende,    pyrites,    bsric 
sulphate,   fluorspar,   and    argentic    sulphide. 
The  lead  ore  is  first  submitted  to  mechaniol 
operations,  and  then  smelted  in  a  reverberate^ 
furnace.  Large  quantities  of  deleterious  f umet, 
consisting  principally  of  sulphurous  anhydride, 
are  given  off.    The  lead  is  subsequently  sub- 
mitted to  **Pattinson's  process**  to  extract 
the  silver. 

Tlie  lead  of  commerce  contains  from  9C  to 
99  per  cent,  of  the  pure  metal,  mixed  witY 
iron,  tin,   copper,  and  other  metals.    It   ii 
hardly  ever  perfectly  pure,  but  may  be  oV 
tained  so  by  reducing  the  oxide  left  by  ign.VV 
ing  the  pure  nitrate  or  carbonate  of  the  mtr't.aV 

The  general  properties  of  lead  are  too  ^v  «1 
known  to  require  description  ;  but  the  scfc  m  «i 
of  air,  water,  and  other  solvents  upon  i^  i 
of  great  importance  in  a  hygienic  point;  < 
view. 

Pure  recently -boiled  water  has  no  action,  c 
lend,  providing  air  be  excluded. 

The  carbonates,  the  phosphates,  and  "^l 
sulphates  all  exert  a  protective  agency  on  1^«Il 
by  forming  an  insoluble  film  on  its  surfx^c 
Carbonate  of  calcium,  held  in  solution  by  ^21 
bonic  acid,  has  especially  a  great  protecd 
influence,  the  film  of  insoluble  carbozia 
being  deposited,  and  preventing  any  fnr^li 
action.  The  phosphate  of  sodium  and  "t^ 
iodide  of  potassium  have  also  powers  equ  «kl 
the  calcic  carbonate.  And  lastly,  some  lei  n 
of  vegetable  matter  form  insoluble  conqwaxxi 
with  lead. 

On  the  other  hand,  pure  water,  well  aet-xat 
and  exposed  to  the  atmosphere,  quickly  o* 
rodes  lead.  The  lead  is  first  oxidised  and  "tl^ 
dissolved,  the  oxide  absorbing  carbonic  «ai 
from  the  air,  and  being  dejiositcd  as  the  1 
drated  basic  carbonate. 

Nitrites  and  nitrates  in  solution  act  po^nr 
fully  on  lead,  especially  the  former. 

Ammonia,  the  carbonic  acid  evolved   f  r^ 
decaying  vegetable  matter,  and  acetate »» 
dissolve  lend. 

Hence  it  follows  that  as  most  natural  wat< 
contain  carbonate  of  lime,  only  minute  P< 
tions  of  lead  are  dissolved ;  but,  on  the  oth 
hand,  rain-water— water  polluted  with  se^'«i 
— water  kept  in  tanks  made  of  lead,  witli  i" 
or  rinc  fastenings,  whereby  galvanic  aoti< 
being  set  up,  the  salts  lose  their  protect! 
influence — water  from  tanks  having  at  the  be 
tom  a  rich  vegetable  mud,  may  all  becoo 
dangerously  contaminated  with  lead. 

All  the  salts  of  lead  are  poisonous.  Th< 
ate  unintentionally  at  the  bottom  of  an  i> 
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mense  amount  of  chronic  poisoning ;  but  none 
of  them  are  very  TioleDt,  acute  poiions — not 
nearly  so  active  ai  people  imagine.  The  ace- 
tate, a  very  soluble  common  salt,  has  been 
given  in  so  large  a  quantity  as  18  grains  for  a 
week  or  ten  days  without  producing  any  seri- 
ous symptoms ;  but  when  the  dose  has  been 
excessive  — €.r/.,  1  or  2  ounces — dangerous 
symptoms  have  occurred. 

The  acute  symptoms  of  poisoning  by  lead 
are  briefly  violent  pains  in  the  stomach,  colic, 
cramps  of  the  limbs  and  paralysis,  obstinate 
constipation  and  scanty  urine,  sickness  and 
hIow,  feeble  pulse,  an  anxious  countenance, 
and  usually  a  blue  line  round  the  gums. 

The  chronic  symptoms  are  constipation, 
culie,  and  paralysis,  which  usually  commences 
at  the  wrist,  a  blue  line  round  the  gums,  and 
albuminuria,  constant  or  intermittent. 

Chronic  poisoning  by  lead  is  by  far  the  most 
important  to  the  hygienist,  both  on  account  of 
iu  frequency  .nud  with  a  view  to  its  preven- 
tion. 

From  the  author^s  observations,  lead  appears 
to  be  eliminated  very  slowly  from  the  kidneys, 
causing  slow  interstitial  changes  in  these  or- 
gaojB,  which  cannot  in  any  way  be  distinguished 
in.  "the  later  stages  from  the  chronic  dosquama> 
tiwe  nephritis  of  Dr.  Johnson.      In  cattle 
poisoned  by  lead,  the  author  has  found  casts 
in   ^he  urine,  and  blindness  from  the  retinitis 
axad  extravasations  in  the  retina,  met  with  in 
Hirlght's  disease.     The  coma  and  convulsions 
ajre  tUo  rather  the  effect  of   the    induced 
laravmia  than  the  primary  action  of  the  imison. 
X*li.is  interference  of  the  functions  of  the  kid- 
is  «jr  by  lead  without  doubt  causes  the  great 
pi'^i^Talence  of  gout  among  plumbers.     Uric 
>acid  and  other  excretory  products  collect  in 
t  Ik  «  blood,  for  elimination  is  interfered  with. 

The  most  common  source  of  lead-poisoning 

ijft     from  drinking  water  contaminated  with 

le^ad :  possibly  a  very  infinitesimal  quantity  is 

«lr-unx  daily,  but  then  when  this  quantity  is 

X  rxibibed  day  after  day  and  year  after  year,  a 

lK:>intcomes  at  last,  when,  on  account  of  the 

'^erjT  slow  way  by  which  lead  is  excreted, 

vixfficient  lead  is  accumulated  to  give  rise  to 

symptoms. 

The  least  quantity  of  lead  required  to  pro- 
duce these  symptoms  is  not  definitely  knowil ; 
it  can  only  be  at  present  inferred  that  some 
people  are  extremely  susceptible  of  the  poiBon, 
^rhilft  others  resist  it,  more  or  less  perfectly. 
Sir  George  Baker  found  that  Devonshire  colic 
had  been  produced  from  cider  containing  4} 
grains  of  lead  in  eighteen  bottles. 

Some  persons  are  peculiarly  liable  to  be 
Affected  by  very  small  quantities  of  lead.  Dr. 
^yior  relates  the  case  of  a  nulitary  officer 
*^ho  was  attacked  with  paralysis  by  painting 


in  oil.  As  his  servant  always  ground  his 
colours,  cleaned  his  brushes,  &&,  the  poison 
must  have  been  inhaled.  Dr.  Taylor  has 
himself  suffered  from  a  severe  attack  of  colic, 
which  he  attributed  to  sitting  in  a  room  for  a 
few  hours  a  day  in  which  a  large  surface  of 
canvas  for  an  oil  painting  had  been  covered 
with  whitelead  and  drying  oiL  —  (Taylor's 
Principles  of  Jurisprudence,  vol.  i.  p.  296.) 

The  family  of  Louis  Philipi>e,  when  at 
Claremont,  suffered  severely  from  drinking 
water  containing  1  grain  of  lead  to  the  im- 
perial gallon.  Adams  states  that  as  little  as 
T^ir  of  a  grain  has  proved  injurious,  and 
Angus  Smith  showed  that  a  like  quantity  liad 
prod  need  paralysis. 

Water  containing  i^  of  a  grain  of  lead  to  a 
gallon  should  be  condemned  as  being  unfit  for 
use ;  and  it  is  well  not  to  forget  the  words  of 
Dr.  Richardson:  ** Contamination  of  water, 
both  hard  and  soft,  impure  and  pure,  by  lead, 
is  in  all  parts  of  the  kingdom,  and  under  every 
variety  of  circumstance,  the  cause  or  source 
of  various  obscure  diseases  of  man  (and  also, 
doubtless,  of  the  lower  animals),  of  the  nature 
specially  of  dysx)ei>sia  and  colic.  This  pro- 
IK>sition  was  abundantly  proved  by  cases  of 
minor  diseases  induced  by  lead-contamination 
of  various  of  the  hard  or  impure  waters  of 
London.'*  From  the  researches  of  Dr.  Roque, 
published  in  the  "  Mouvement  Medical"  (Dec 
1S72),  it  would  appear  that  slow  saturnine 
poisoning  in  the  father  or  mother  not  only 
brings  on  miscarriage,  and  causes  great  mor- 
tality among  infants,  especially  during  the 
first  weeks  of  life,  but  may  also  determine  in 
children  convulsions,  idiocy,  imbecility,  and 
epilepsy. 

In  the  soft  lake-waters  of  Scotland,  the 
presence  of  a  little  vegetable  matter  acts  as  a 
preserving  agent,  by  combining  with  a  portion 
of  oxide  of  lead,  and  forming  an  insoluble  and 
closely -adhering  natural  pigment  which  lines 
the  pipes  and  cisterns.  Few  waters  kept  in 
lead  cisterns  can  be  met  with  which  do  not 
yield  some  trace  of  lead. 

Lead  in  the  arts  gives  rise  to  much  dis- 
ease. 

Artisans  employed  in  the  manufacture  of 
whitelead  frequently  suffer  severely.  In 
French  manufactures,  where  the  i>owder  was 
ground  dry,  horses,  dogs,  and  even  rats  have 
died  from  the  effects  of  lead.  For  this  reason 
the  carbonate  is  now  almost  universally  ground 
under  water. 

Plumbers,  besides  being  liable  to  gout,  as 
already  stated,  are  affected  with  nausea  and 
tightness  of  the  chest,  foUowed  by  colic  and 
INdsy,  consequent  on  inhaling  volatilised  oxide 
of  lead,  which  rises  during  the  process  of 
casting. 


LEA 


(328) 


LEA 


A  new  and  recent  aourco  of  chronic  lead- 
poisoning  baa  been  pointed  out  by  Dr.  G. 
Johnson — viz.,  in  the  manufacture  of  Ameri- 
can overland  cloth.  Tliis  fabric  receives  a 
coating  of  cbnlk  and  carbonate  of  lead,  and 
in  handling  it  a  fine  dust  is  given  off,  which 
has  caused  several  cases  of  i>oii)onin^  amongst 
the  workmen. 

Animals  and  men  are  occasionally  affected 
by  lead  through  cui-ious  and  unexpected  chan- 
nels—f.  [7.,  iK>tmcn  in  cleaning  pewter  pots 
(Medical  Gazette,  voL  xlviii.  p.  1047) ;  a 
truukmaker  from  handling  vulcanised  rubber 
(Pharmaceutical  Journal,  1870,  p.  42G) ;  a  tea- 
dealer  placing  {lieces  of  tealead  in  his  mouth 
(Tayu^k,  rrinciplcs  of  Jurisprudence,  vol.  L 
p.  299) ;  cattle  swallowing  the  lead-splashes 
left  on  the  grass  as  the  result  of  volunteers 
firing  at  the  butts  ;*  infants  eating  farinaceous 
food  which  has  been  wrapped  up  in  leadfuil 
{op.  cit.)    See  also  Cosmetics. 

Lead  may  also  gain  access  into  the  system 
from  being  used  as  an  adulterant  to  articles  of 
food— e.g.,  chromate  of  lead  has  been  em- 
ployed fur  the  puriiose  of  colouring  various 
articles  of  food,  e8i>ecially  mustard,  confec- 
tionery, and  snuff. 

Bedlead  has  been  detected  in  annntto, 
while  the  acetate  or  sugar  of  lead  is  often 
used  for  the  adulteration  of  gin,  rum,  port 
wine,  and  sherry.  (.SW  the  resiKJCtive  arti- 
cles.) 

Wine  has  been  known  to  prove  poisonous 
from  contact  with  bottles  which  had  been 
cleaned  with  leaden  shot,  and  earthenware 
glazed  with  litharge  imparts  oxide  of  lead  to 
fat  in  dripping  and  to  acid  liquids.  A  spuri- 
ous tinfoil,  consisting  chiefly  of  lead  faced 
with  tin,  is  much  used  for  covering  articles  of 
food.  ^Vhen  exposed  to  damp  it  undergoes 
chemical  changes,  whereby  carbonate  of  lead 
is  produced. 

Recently,  Professor  Church  of  tlje  Royal 
Agricultural  College  at  CMrenccster  has 
pointed  to  a  danger  resulting  from  the  use  of 
gazogenes  for  preparing  aerated  waters.  He 
says :  **  I  have  examined  a  large  number  of 
different  waters— Knglish  nml  foreign,  old  and 
new — and  I  find  one  defect  universal.  The 
upper  part  of  the  long  glass  tube  (through 
which  the  aerated  liquor  is  forced  from  the 
lower  vessel)  is  fitted  into  a  tube  of  pewter. 
The  aerated  water  standing  in  this  dissolves 
some  of  its  load,  and  the  first  wineg1a.«i8fnl  uf 


*  The  author  was  r<'centlj  consulted  in  a  case  in 
which  several  cattle  died  fW»m  eating  lumps  of  paint 
which  had  been  placed  on  a  field  to  manure  it.  The 
cattle  died  from  anemic  poisoning.  The  urine  wa3 
extremely  albuminous,  and  contained  numerous  epi- 
thelial casts.  Lead  was  detected  in  liver,  kiduejs, 
and  brain. 


water  drawn  each  time  that  the  apparatus 
has  been  left  to  itself  turns  brown  when 
tested  with  hydrosulphuric  acid.  Why 
should  not  the  new  tin-lined  lead  tabes  be 
used  for  the  metal  fitting  in  which  the  little 
spring  piston  of  these  machines  works?"— 
(Food  Journal.) 

It  has  also  been  detected  in  lemonade,  pro- 
bably from  the  employment  of  citric  acij 
impregnated  with  lead. 

Tetts. — A  liquid  containing  lead,  on  beiaj 
acidulated  and  then  treated  with  a  solution  uf 
sulphuretted  hydrogen,  either  throws  down 
a  black  precipitate  or  exhibits  a  brown  dis- 
coloration ;  by  this  discoloration  a  very  minute 
trace  of  lead  can  be  estimated  by  a  color* 
metric  method  described  under  AVaT£R-Axx- 

LYSIS. 

A  solution  of  chromate  of  potash  adde«\ 
to  a  liquid  containing  lead  throws  do^nrn 
the  yellow  chromate  of  lead  (1  gramme  of 
chromate  of  lead  =  '683  of  oxide).  Hor8l«-»y 
says  that  this  test  will  detect  yvvs^z  P^^  ^^ 
a  grain  of  lead. 

Iodide  of  potassium  produces  in  8olutic»-iu 
of  lead  a  yellow  precipitate  of  iodide  of  le  a^^ 
soluble  in  boiling  water,  an(^  deposited  in  v^  ry 
brilliant  scales  on  cooling  (1  gramme  of  iod.  x  M 
of  lead  =  -452  of  lead). 

A  deposit  of  metallic  lead  may  be  obtaiK^ed 
by  placing  a  little  of  the  solid  nitrate  or  c^-ar* 
bonate  on  a  sovereign,  drenching  it  "^r-  -ith 
ht/drochloric  acid,  and  then  touching  it  nr"  "ith 
a  piece  of  zinc.  Lead  may  often  be  extract 
thus  from  the  evaporated  residues  of 
without  the  use  of  sulphide  of  hydrogen. 

Sulphuric  acid,  or  either  of  the  alka 
sulphates,  when  added  to  a  solution  of  I 
produces  a  dense  white  precipitate  of 
of  lead,  insoluble  in  water,  and  turns  blacl 
brownish  black,   according  to  the  quan 
with  a  weak  solution  of  sulphide  of  am 
by  which  it  is  distinguished  from  the 
spondiug  white  precipitates  of    sulphati 
baryta  and  strontia.     Ten  grains  of  sulpl 
of  load  are  equal  to  8*037  grains  of  lead, 

equal  to  about  16  grains  of  acetate  of  lead  ( «or  1 

gramme  of  sulphide  —  '8637  of  lead). 

Lead  may  be  separated  from  organic  fl^ 
by  evaporating  the  liquid  to  dryness,  dest 
ing  the  organic  matter  by  carbonising  it, 
then  heating  the  residue  with  nitric  acid 
sulphuric  acid  may  be  used  to  carbonise, 
then  the  resulting  sulphate  of  lead  dissoZret/ 
out  by  carbonate  of  soda  or  acetate  of  sun* 
monia,  and  the  usual  tests  applied. 

Lead  in  organic  solids  may  bo  separated  by 
a  process  conducted  exactly  on  the  same 
principles.  All  these  operations  are  best  per- 
formed in  porcelain  dishes,  as  lead  attacks 
platinum. 
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—The  use  of  lead  pipes  in  the 
ater,  and  the  danger  arining 
have  been  already  commented 
<EAL).  The  water  is  not  alone 
)re  or  less,  but  rats  have  been 
'  through  the  pipes.  Many 
resent  in  use  to  obviate  tliis 
»f  the  water  by  lead.  Dr. 
»es  them  thus  : — 
1  tin  ;   but  Calvert's  expcad- 

both  extra-tinned  and  ordi- 
I  piping  gave  up  lead  to  the 
used  in  Manchester. 
;ter  plan  is  by  having  a  good 
Dclosed  in  a  lead  pipe,  as  in 

If  the  tin  is  good,  it  is  little 
e  strength  of  the  pipe  is  in- 
>ends  and  junctions  can  be 
lestroying  the  continuity  of 

al,  viz.  lead,  bismuth,  and  tin. 
I  coating  (M'Dougall's  patent), 
ms,  resins,  gutta-percha,  and 
iese   would  probably  be  effi- 

;erior  of  pipes  with  lead  sul- 

:  the  pipes  in  sodium  sulphide 

!S.    The  sodium  sulphide  mny 

ling  sulphur  in  liquor  sodse 

at). 

grease  with  whitelead  (!)  has 

Iso  resin  and  arsenic  ! !     Both 

mable. 

coal  tar. 

eather  is  well  adapted  for 
tries  where  cold  north  winds 
ince  no  wind  blows  through 
eepskin  or  buffalo -hide  are 
in  Canada,  and  jackets  made 
teriul  are  in  common  use  in 
,  Persia,  and  the  Dunubian 
her  should  bo  well  tanned, 
marks  of  corrosion  or  attacks 
thin  kind  should  be  i>erfectly 

THINO. 


-  In  the  process  of 
r,  lime  and  yellow  orpiment 
nic)  arc  employed,  and  these 
the  workers  considerable  in- 
ome  cases  ecchymoses  invades 
and,  and  it  presents  a  tume- 
,  more  especially  near  the 
le  fingers  ;  and  in  others,  the 
:)n  an  ulceration  of  the  skin 
ely  painful.  This  ulceration 
rs  if  the  men  leave  off  work 
it  is  very  liable  to  return. 
>uld  seem  to  bo  quite  a  local 
"al  health  appears  unaffected, 
f  oilskin  gloves  has  been  re- 


commended as  a  preventative,  but  the  men 
evince  but  littlo  inclination  to  act  upon  this 
hint. 


(the  Allium  />orruwi,  Linn.) — The 
juice  of  this  vegetable  contains  an  acrid  vola- 
tile oil,  which  possesses  strongly  irritant  and 
excitant  properties,  and  is  said  to  be  capable 
of  dissolving  phosphatic  calculi.  The  general 
properties  of  the  leek  are  intermediate  be- 
tween  those  of  the  onion  and  garlic.  In  nutri- 
tive value  it  is  far  inferior  to  the  potato. 

Iieei,  Court  of —The  court  leet,  or  yiew 
of  frankpledge,  is  a  court  of  record  held  once 
in  the  year,  and  not  oftener,  within  a  parti- 
cular hundred,  lordship,  or  manor,  before  the 
steward  of  the  leet,  being  the  king's  court, 
granted  by  Charles  to  the  lords  of  those  hun- 
dreds or  manors. 

A  custom  in  a  court  leet  for  a  jury  to  exa- 
mine weights,  &c.,  and  to  destroy  the  light 
ones,  is  good.  Wilcock  r.  Windsor,  3  B.  and 
Adol.,  43.— (Present  State  of  Common  and 
Statute  Law,  PjETEBSDORrp,  iii.  p.  440.) 

ZiOgal  ProoeedingB— Any  local  autho- 
rity may  appear  before  any  court,  or  in  any 
legal  proceeding,  by  their  clerk,  or  by  any 
officer  or  member  authorised  generally  or  in 
respect  of  any  special  proceeding  by  resolution 
of  such  authority,  and  such  person  being  to 
authorised  is  at  liberty  to  institute  and  carry 
on  any  proceeding  which  the  local  authority 
is  authorised  to  institute  and  carry  on  under 
the  Public  Health  Act.— (P.  H.,  s.  259.) 

But  although  it  is  perfectly  legal  for  an 
inspector  of  nuisances  or  a  medical  officer  of 
health  to  prosecute  and  conduct  a  case  when 
authorised  so  to  do  by  a  local  authority,  all 
such  matters,  unless  under  very  exceptional 
circumstances,  should  devolve  upon  the  clerk. 

In  proceeding  by  or  against  a  local  autho- 
rity, the  nattie  of  the  authority  need  not  be 
proved. -(P.  H.,  s.  2C0.) 

Demands  below  £50  may  be  recovered  in 
the  county  courts.— (P.  H.,  s.  261.) 

No  rate,  order,  proceeding,  matter,  or  thing 
made  or  done  or  relating  to  the  execution 
of  the  Public  Health  Act,  shall  be  vacated, 
quashed,  or  set  aside  for  want  of  form,  or 
(unless  otherwise  expressly  provided  by  the 
Act)  be  removed  or  removable  by  certiorari 
or  any  other  writ  or  process  whatsoever  into 
any  of  the  superior  courts. 

l*rovided  that  nothing  is  to  prevent  the  re- 
moval of  any  case  stated  for  the  opinion  of  a 
superior  court,  or  of  any  rate,  order,  convic- 
tion, or  thing  to  which  such  8i)ecial  case  re- 
ktes.-(P.  H.,  S.262.) 

No  justice  of  the  peace  is  to  be  deemed 
incapable  of  acting,  althou^li  Ua  V«  ik  mAUvVi^x 
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of  the  local  autborityf  or  liable  to  contribute. 
-(I*-H.,  8.  258.) 

Any  false  evidence  on  oath  under  the  Public 
Health  Act  is  punishable  as  perjury.— (P.  H., 
8.  263.) 

All  offences  onder  the  Public  Health  Act, 
and  all  penalties,  forfeitures,  costs,  and  ex- 
penses  under  the  said  Act  directed  to  be 
recovered  in  a  summary  manner,  or  the  re- 
covery of  which  is  not  otherwise  provided  for, 
may  be  prosecuted  and  recovered  in  manner 
directed  by  the  Summary  Jurisdiction  Acts 
before  a  court  of  summary  jurisdiction.  The 
court  of  summary  juiisdiction,  when  hearing 
and  determining  an  information  or  complaint 
under  the  Act,  shall  be  constituted  of  two  or 
«  more  justices  of  the  peace  in  petty  sessions, 
sitting  at  a  place  appointed  for  holding  petty 
sessions,  or  of  some  magistrate  or  officer  for 
the  time  being  empowered  by  law  to  do  alone 
any  act  authorised  to  be  done  by  more  than 
one  justice  of  the  peace  sitting  at  some  court 
or  other  place  appointed  for  the  administra- 
tion of  justice. — (P.  H.,  s.  251.) 

Any  complaint  or  information  made  or  laid 
in  pursuance  of  the  said  Act  shall  be  made  or 
laid  within  three  mouths  from  the  time  when 
the  matter  of  such  complaint  or  information 
respectively  arose. 

The  description  of  any  offence  under  the 
said  Act  in  the  words  of  the  Act  shall  be 
sufficient  in  law. 

Any  exception,  exemption,  proviso,  excuse, 
or  qualification,  whether  it  does  or  not  accom- 
pany the  description  of  the  offence,  may  be 
I)roved  by  the  defendant,  but  need  not  be 
specified  or  negatived  in  the  information ; 
and,  if  so  specified  or  negatived,  no  proof  in 
relation  to  the  matters  so  specified  or  nega- 
tived shall  be  required  on  the  part  of  the 
informant.— (P.  H.,  s.  252.) 

The  local  authority  may  if  they  think  fit 
cause  legal  proceedings  with  regard  to  nui- 
sances to  be  taken  in  any  sui>erior  court  of 
law  or  equity,  if  in  their  opinion  summary 
proceeding  would  afford  an  inadequate  remed  v. 
-(P.  H.,  s.  107.) 

In  case  of  an  action  against  the  local 
authority,  due  notice,  &c.,  must  be  given  as 
follows : — 

A  writ  or  process  shall  not  be  sued  out 
against  or  served  on  any  local  authority,  or 
any  member  thereof,  or  any  officer  of  a  local 
authority,  or  person  acting  in  his  aid,  for  any- 
thing done  or  intended  to  be  done  under  the 
provisions  of  the  Public  Health  Act,  until  the 
expiration  of  one  month  after  notice  in  writ- 
ing has  been  served  on  such  local  authority, 
member,  officer,  or  person,  clearly  stating  the 
cause  of  action,  and  the  name  and  place  of 
Mbode  d  tiM  iBltodid  pliintiff,  and  of  hia 


attorney  or  agent  in  the  cause ;  and  on 
trial  of  any  such  action,  the  plaintiff  shall 
be  permitted  to  go  into  evidence  of  any  a 
of  action  which  is  not  stated  in  the  notic 
served ;  and  unless  such  notice  is  proved, 
jury  shall  find  for  the  defendant. 

Every  such  action  shall  be  commen 
within  six  months  next  after  the  accruios 
the  cause  of  action,  and  not  afterwai-ds,  1 
shall  be  tried  in  the  county  or  place  wh 
the  cause  of  action  occurred,  and  not  el 
where. 

Any  person  to  whom  any  such  notice 
action  is  given  as  aforesaid  may  tender  amei 
to  the  plaintiff,  his  attorney  or  agent,  at  » 
time  within  one  month  after  service  of  n 
notice,  and,  in  case  the  same  be  not  acoept< 
may  plead  such  tender  in  bar ;  and  in  a 
amends  have  not  been  tendered  as  aforen; 
or  in  case  the  amends  tendered  be  iiisafBde] 
the  defendant  may,  by  leave  of  the  conrt, 
any  time  before  trial,  jmy  into  court  uu 
plea  such  sum  of  money  as  he  may  thi 
proper  ;  and  if  upon  issue  joined,  or  upo&» 
plea  pleaded  for  the  whole  action,  the  ji 
find  generally  for  the  defendant,  or  if  \ 
plaintiff  be  nonsuited  or  judgment  be  ffs 
for  the  defendant,  then  the  defendant  ib 
be  entitled  to  full  costs  of  suit,  and  hi 
judgment  accordingly. — (P.  H.,  s.  264.) 

The  local  authority  and  their  officen  1 
protected  from  personal  liability. 

No  matter  or  thing  done,  and  no  cootr 
entered  into  by  any  local  authority  or  jo 
board  or  port  sanitary  authority,  and 
matter  or  thing  done  by  any  member  of  a 
such  authority,  or  by  any  officer  of  n 
authority  or  other  person  whomsoever  aeti 
under  the  direction  of  such  authority,  slu 
if  the  matter  or  thing  were  done  or  the  o 
tract  were  entered  into  bona  fide  for  the  p 
pose  of  executing  the  Public  Health  A 
subject  them  or  any  of  them  personallj 
any  action,  liability,  claim,  or  demand  wh 
soever;  and  any  expense  incurred  bj  a 
such  authority,  member,  officer,  or  oil 
person  acting  as  last  aforesaid  shall  be  boi 
and  repaid  out  of  the  fund  or  rate  applies 
by  such  authority  to  the  general  purpoaei 
the  said  Act. 

Provided  that  nothing  in  this  section  il 
exempt  any  member  of  any  such  authoi 
from  liability  to  be  surcharged  with 
amount  of  any  payment  which  may  be 
allowed  by  the  auditor  in  the  accounti 
such  authority,  and  which  such  men 
authorised  or  joined  in  authorising.— (P. 
S.265.) 

For  legal  proceedings  for  the  abatemei 
nuisances,  for  the  recovery  of  penalties 
rates,  Me  Nuisancss,  Penalties,  RATn» 
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nine,  or  Vegetable  Caseine— 

led  by  its  ducoverer,  Bracannot.    It 
»  nitrogenouB  matter  of  the  paUes. 
extracted  from  peas  or  from  almonds 
Ing  the  pulp  of  the  crushed  seeds  in 
ter  for  two  or  three  hours.     The  un- 
portion  is  strained  off  by  means  of 
1  the  turbid  liquid  is  allowed  to  de- 
starch  which  it  holds  in  suspension. 
'  filtered  and  mixed  with  dilute  acetic 
white  flocculent  precipitate  is  thus 
nrhich  must  be  collected  on  a  filter 
ed.     It  is  then  dried,  powdered,  and 
first  in  alcohol,  and  afterwards  in 

ine  is  associated  in  the  seed  with 
ble  quantities  of  potassic,  calcic,  and 
phosphates.     It  may  be  coagulated 
t,  like  the  caseine  of  milk ;  hence 
ese  make  a  kind  of  cheese  from  peas 
IS.     It  is  very  prone  to  decay,  and 
es  the  sourness  and  irritating  effect  of 
after  it  has  been  kept  a  little  time, 
tluble  in  boiling  water,  cold  alcohol, 
r,  but  cold  water  dissolves  it  in  con- 
quantity.     It  is  precipitated  from 
ntrated  solutions  by  the  addition  of 
d. 

peas  contain  about  one-fourth  of  their 
;  leguinine. 

m—The  fruit  of  the  Citrus  Limonum 
-tree,  a  native  of  Asia,  cultivated  in 
h  of  Europe.  There  are  two  varie- 
tbe  one  the  juice  is  sweet,  while  in 
r  it  is  remarkable  for  its  acid  pro- 

-  juice  |)OSiiesses  valuable  aiitiscor- 
operties,  and  made  into  lemonade, 
es  a  refreshing  beverage.  The  rind 
a  volatile  oil  and  bitter  principle, 
nder  it  uHcful  as  an  aromatic  and 
c     See   LuiON   AND  LiMK  Juice  ; 

* 

m.  and  ZiUne  Juice— Since  these 
}  so  nearly  identical  in  their  compo- 
1  uses,  it  will  be  convenient  to  con- 
m  together. 

>r  lemon  juice,  as  met  with  in  com- 
chiefly  prepared  in  Sicily  or  the  "West 
It  is  mixed  with  brandy  or  whisky  in 
ortion  of  about  1  oz.  of  spirit  to  10 
and  olive  oil  is  poured  on  the  top. 
ally  the  juice  is  simply  boiled  without 
re,  but  that  to  which  brandy  has 
led  is  less  liable  to  spoil.  Sugar  in 
srtion  of  half  its  weight  is  also  added 
}ve  its  taste.  Good  lemon  -  juice 
eep  for  at  least  three  years,  but  bad 
n  becomes  turbid,  then  stringy  and 
aoua,  and  the  citric  and  malic  acids 


decompose,  glucose  and  carbonic  acid  being 
formed. 

According  to  Proust,  lemon-juice  consists  of 
citnc  acid,  177;  malic  acid,  gum,  bitter  ex- 
tractive, "72;  and  water,  97 'SL  Its  specific 
gravity,  as  ordered  by  the  British  Pharma- 
copoeia, is  1*039,  and  the  amount  of  citric  acid 
in  one  fluid  ounce  on  an  average  should  be 
32*5  grains.  "  Mr.  Stoddart  points  out  that 
the  specific  gravity  is  too  high  for  the  quantity 
of  acid  stated.  There  may,  however,  be  other 
ingredients.  He  gives  himself  the  specific 
gravity  as  1*040  to  1*045,  and  the  citric  acid 
as  39  to  46  grains  per  ounce  (citric  acid,  Celig 
07)."-(Parke8.) 

Harkness  examined  the  juice  expressed  from 
two  varieties  of  lemons— viz.,  Palermo  and 
Messina— with  the  following  results  : — 

Palenuo.         MtHiiu^. 
Ounces  of  juice  yielded 

by  100  lemoDs'    .        .    108  96 

Specific  gravity  of  juice    1044.85  1038  56 

PerceuUge  of  citric  acid        812  704 

Percentage  of  ash  .                01289  0*301 

A  hundred  parts  of  the  ash  of  the  juice  of 
Palermo  lemons  gave — 

Sulphuric  acid         ....  lOSO 

Oarbonicacid          ....  lfl-33 

Chlorine O&l 

Phosphoric  ncid      .  6  74 

Ferric  phosphate     ....  1  "82 

Lime 889 

Magnesia 3  02 

Poush 47  84 

Soda 33*2 

Silica 0-72 

Loss 0-42 

luOOO 

The  juice  of  the  lime  contains  a  larger  quan- 
tity of  citric  acid,  but  less  gum.  The  following 
shows  the  I'esults  obtained  by  Mr.  Cooley  from 
:in  examination  of  three  different  samples  of 
limes: — 

W.  IndiM.  JuiudcK.  B.  Africv 

Sp.  gr.  of  juice     .1041*30  1C44  18  1044  00 

P.  cent,  citric  acid        7(^6  8  (M           8*50 

P.  cent.  ash.        .        0  321  0*401         0*364 

Mr.  Stoddart  states  that  the  standard  for 
lemon-juice  of  the  Board  of  Trade  is  a  specific 
gravity  of  10*30  without  spirit,  and  30  grains 
of  citric  acid  per  ounce. 

Dr.  Parkes  examined  two  samples  of  lemon- 
juice,  with  the  following  results  : — 

After  separation  of  the  oil  and  carefully 
evaporating  down,  a  brownish  fragrant  ex- 
tract was  obtained,  the  amount  of  which  waa 
7  1 86  and  7  *1828  per  cent.  On  being  inciner- 
ated, an  alkaline  whitish-grey  ash  was  left; 
and  if  the  alkalinity  was  neutralised  by  a 
standard  acid,  it  corresponded  to  *15  grains  of 
citric  acid  per  cent.    The  Mk  i(«a  'h*l  «xA  'tA 


i 


pat  cent.  rujJCctiTelj,  uid  oC  tbia  '33  were 
•oluble  lalU;  the  putath  wni  '13  per  cent. 
(1  eroin  an  oUDce),  sod  tbe  pluMpboric  acid 
wu  -008  per  cent.,  or  -035  groilii  per  oudcb. 
Tha  toUl  Boidity  (  =  citric  add,  CHjOj)  wm 
4  01  and  S'3G  pur  cent.,  or  on  an  avcrnge 
nearly  2'i  eraioB  of  citiie  iu:id  (Cgll^:)  per 

la  BTBpDmting  lemon-juice  down,  aboulJ 
the  apcntdun  be  carried  too  far,  tba  eitruct 
iidacornpoaed;  andaccordingtoMr.  Stoddart, 
acetone,  carbaaic  acid,  aod  carbonic  oxide  and 
pyrooitric  acid  itrs  formed. 

Lemon  or  lime  juice  ia  refrigcnuit,  antiiear- 
butie,  and  tumiabea  a  very  agiecable  and  re- 
freihing  beverage.  It  i>  uaeful  for  gllaying 
(ickneu,  and  laidBptcdtarlitbic  acid  deiioaiti. 
In  potaoning  liytbe  alkaliea  and  tlicir  carbun- 
atei,  tbe  vegetable  acida  are  the  antidotea. 
Lemon-juice  may  witb  adt-autage  be  adminii- 
tered  in  caaes  of  poiioning  by  narcotic  aub- 
':cr  tbe  poiaon 


ved  fro 


;t  tbe  eSec 

It  ia  ordered  by  tbe  Merchant  Shipping  Act 
(1867),  that  after  the  ship  baa  been  at  aea  tea 
daya.  1  or-  of  Hme  or  lemon  juice,  rniied 
vitb  1  02.  of  gugnr  and  i  piat  of  water,  be 
wrved  out  to  the  crew  betoeen  tbe  houn 
of  twelve  and  one  in  tbe  day.  Since  this  Aet 
came  into  operation,  acurvy  in  the  merchant 
■hips  of  thii  country  haa  diminiahed  more 
than  70  per  cent,  {tit  Statiatici  of  tbe  Sea- 
men'i  Uospital).  The  juice  ia  in  tbe  Grit 
inatance  exandned  in  the  Ubonitory  of  the 
Inhiod  Kevenuo  aa  lo  a|)ecific  gi 


aiid  ab>ei 


.  of  aulpbui 


other  cheap  acid),  j:c  It  ia  then,  uodet  dii 
tion  of  the  eustoma'  oScers,  mixed  ia  bond 
with  10  per  cent,  of  rum.lirandy,  gin,  whiaky, 
or  bollanda,  and  kept  in  bond  until  required 

Factitiout  Ltmon-Jaice.—l.  Citric  ncid,  Ij 
OK-;  carbonate  of  potitaaa, -15 gra.;  white  iugar, 
21  ot ;  cold  water,  I  pint ;  diaaolve,  add  the 
yollowpeel  of  a  lemon,  nnd  ill  twenty-four  hours 

2.  Same 
oil  of  lento 

Many  lubatitutGi  for  lime-juice  are  uacd. 
Citrio  acid  or  citrate  of  potash  are  the  beat. 
Nitrate  of  potaah  atands  the  lowoat  iu  value. 

AdulttnUiont, — Much  of  tbelomon  and  lime 
juice  commonly  aold  ii  adultemtod  with  tar- 
birio,  lulpburio,  hydrochloric,  and  nitric  acida, 
and  afterward*  Savoured  with  oil  of  lemona. 

Tarlai-ic  -lotl.— Dilute  the  israple,  and  if 
the  juice  be  turbid  filter  it.  Add  a  aolution 
of  acetate  of  potaaaiuiu,  and  itir  briskly  with- 
oat  louctiiDg  the  uda*  ot  the  veitel  with  the 


atirrer,  and  leave  tor  twenty.four  bouta;  »1„l. 
if  tartaric  acid  be  preaent,  precipitatioa  at  wd 
tartrate  of  potauium  will  take  place. 

Sulpliuric  .>4cuf.— Dilute  the  filtered  juict 
with  a  few  dropa  of  hydrochloric  acid,  ud  a 
■olution  of  chloride  of  barium  i>  aildtd. 
Sulphate  ot  barium  in  the  form  of  a  vhile 
precipitate  will  be  thrown  down  if  tnlpLoiic 

Bydrockloric  Acid.—Teti  with  nitrate  of 
silver  and  a  few  dropa  of  dQul«  nitric  «il. 
A  white  insoluble  precipitate  indicitei  a 
chloride. 

Nitric  acid  u  a  very  rare  adulteration.  Iti 
presence  may  be  determiued  by  anyone  olthe 
methods  given  under  Water. 

The  citric  acid  may  be  determined  Ly  maoi 
of  a  tUudanl  lolution  of  caiutic  (oda.    Sn 

ACIUIXETKY,  Ac. 

Oil  vtSct  Oils. 


ZiOntila— Tbe  seed  of  the  Erriiin  Uu. 
natural  order  Leguminutir. 

They  ore  grown  and  eaten  in  all  parti  of  tin 
world,  aad  wbea  they  uia  be  difieited,  ire 
considered  highly  nQtritioua.  They  are  con- 
siderably smaller  than  aa  ordinary  pea,  iinl 
are  shaped  like  a  double  convex  leni  \h: 
fig.  52). 


The  following  shows  their  com^ 
Competitiim  ifLentilt  (Pit 


LET 
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]>Dti]i  are  largely  employed  in  the  prepara- 
tionfl  IniowD  as  rtvaUnta  and  ervaltnta.  The 
nitrogenous  matter  of  the  pulses  is  called 
lepmune.    See  Leoumine,  Peas,  kc. 

Xaettttoe  {Lactuca  tativa)  —  Supposed  to 
be  a  native  of  the  East  Indies,  but  largely 
cultivated  in  Europe.  The  lettuce  forms  a 
vholesome,  digestible,  cooling,  and  agreeable 
iala<d,  and  is  occasionally  boiled.  It  contains 
g  millcy  juice  which  possesses  mild  soporific 
properties,  and  is  known  as  factucarium  or 
lettuce  opium, 

X^gOweUing  —  I^erelling  is  that  branch   of 
itirveying  which  determines  the  inequalities 
of    tbe  earth^s  surface,  and    ascertains   the 
relative  heights  of  places  above  a  certain  line, 
called  the  datum  line,  equidistant  from  the 
centre  of  the  earth.     Levelling  is  determined 
by  the  aid  of  an  instrument  called  the  spirit- 
level.    This  in  its  simplest  form  is  *'a  glass 
iabe  sealed  at  both  ends,  containing  some 
yery  limpid  liquid— such  as  alcohol,  chloro- 
form, or  sulj)huret  of  carbon— and  a  bubble  of 
tir.    The  tube  itself  having  a  slight  curvature, 
convex  upwards,  the  air-bubble  places  itself 
st  the  highest  point  in  the  tube,  and  a  tan- 
gent to  tbe  upper  internal  surface  of   the 
tube  st  that  iK>int    Is  horizontal. "     When 
tbe  centre   of  the  bubble,  then,    is   in  the 
middle  of  the  tube,  the  instrument  is  pro- 
perly adjusted. 

Tbe  use  of  levelling  to  the  sanitary  engineer 
is  obvious.  It  enables  him  to  lay  down  sewers 
^  vith  the  proper  declivity,  gi  ves  him  the  heights 
of  tbe  hills,  determines  the  watershed  of  the 
I  diitrict,  and  has  a  variety  of  applications  with 
I  regard  to  water-supply  and  other  matters. 
For  lajring  down  drains,  and  taking,  generally 
■peaking,  short  levels,  the  ordinary  spirit- 
level,  mounted  in  a  frame  having  two  slits 
It  right  angles  to  each  other  at  either  end, 
will  be  found  to  answer  very  fairly.  To  use 
tbe  initmment,  the  bubble  is  adjusted  at  the 
centre  by  elevating  or  depressing  one  of  the 
extremities,  the  tube  is  then  level,  and  by 
looking  through  the  slits,  the  level  line  may 
be  extended  any  distance. 

For  more  extended  surveys,  the  Dumpy 
level  of  Mr.  Gravatt,  or  a  similar  instrument, 
it  required  {tee  fig.  63). 

*'Aisa  spirit-level  attached  by  screws  at 
a  a  to  the  telescope  B  C ;  by  means  of  these 
■crews  it  can  be  adjusted,  in  order  to  place  a 
^gent  to  iU  middle  point  parallel  to  the 
line  of  coUimation  of  the  telescope.  A  small 
circle  near  tbe  object-end  B  of  the  telescope, 
nidicates  a  small  transverse  level  used  to 
■bow  whether  the  horisontal  cross -wire  is 
truly  horiiontal.  The  diaphragm  of  the  tele- 
*<^  coutains  one  horizontal  and  two  parallel 


vertical  cross- wires  ^*  (see  fig.  54).     **B  is  the 
object-end  of  the  telescope;  C,  the  eye-piece ;  6, 


Fig.  63. 

the  milled  head  of  the  pinion  by  which  the  inner 
tube  is  drawn  in  and  out;  c  r,  screws  for  adjust- 
ing the  diaphragm,  so  as  to  bring  the  horizon- 
tal cross-wire  exactly  to  the  line  of  coUima- 
tion or  axis  of  the  telescope.  D  D  is  an 
oblong  plate  or  flat  bar  fixed  on  the  top  of  the 
vertical  axis  E  ;  to  this  plate  the  telescope  is 
connected  by  adjusting  screws  at  (2  c{,  by 
means  of  which  the  line  of  coUi- 
mation is  placed  perpendicular 
to  the  vertical  axis.  The  ver- 
tical axis  is  hoUow,  and  turns 
upon  a  spindle  fixed  to  the 
upper  parallel  plate  F;  that 
spindle  is  continued  downwanls, 
and  attached  to  the  lower  parallel  plate  G  by 
a  ball-and-socket  joint.  The  vertical  axis  is 
set  truly  vertical  by  means  of  the  plate  screws 
//.  A  compass  is  generaUy  carried  in  D  D.** 
—(Professor  Rankine.) 

There  are  various  other  forms  of  levels, 
such  as  Trough  ton's,  the  Y  level,  &c. 

The  actual  operation  of  levelling  is  per^ 
formed  by  aid  of  the  s^urit-level  and  of  the 
levelling  -  staff.  The  old  levelUng  -  staff  was 
provided  with  a  vane,  which  was  slid  up  and 
down  the  staff  by  the  staffman,  according  to 
the  directions  of  the  leveller.  But  the  staff 
usually  used  now  is  a  "rectangular  wooden 
rod,  having  a  face  2  or  2^  inches  broad,  on 
which  is  painted  in  a  bold  conspicuous  manner 
a  scale  of  feet  divided  into  tenths  and  hun- 
dreds, commencing  at  the  lower  end  of  the 
staff.**  The  staff  when  in  use  must  be  held 
exactly  vertical,  and  is  read  either  through 
tbe  telescope  or  tbe  sights  of  t)ie  level  The 
readings  of  the  staff  are  called  *' sights.** 

When  two  sights  only  are  taken  from  one 
station — one  with  the  staff  upon  a  point  whose 
level  has  been  ascertained)  and  ihfi  otbet  mt^ 


I.™ (^ 

tlie  itKff  upon  a  point  whan  level  ia  3ret  to  be 
macertuDed — the  former  ii  otlled  tha  "  bade 
light,"  and  tbe  liitter  the  "  roreiiiht."  If  the 
bliok-iiKlitii  the  greater,  thegroand  ri»i,  anil 
it  the  foresight  in  the  grenter,  it  falli  from  the 
former  point  to  the  hitter. 

When  the  lavcli  of  a  Miiei  of  poinU  are 
taken  with  the  level  at  one  italion.  in  order 
to  ninliD  a  cuntiuuoui  aestion,  tha  fint  and 
the  lait  obaervatioD*  are  tbe  prinoipal  back 
and  fore  aitfhta  T«liective1;.    Of  intermodiata 


1)  no 

aiglita,  each  iia  foretigbt  reUtiTel j  to  the  prp. 
ceding  aigbt,  and  ■  back-tight  reUtiTelr    tu 

the  following  one.     For  example  [dg.  &5| — 

"  A  ia  a  atatien  vbera  the  level  ii  ttt  tip_ 
and  the  horiiontal  line  b\cuUu  lineoftig/ti 
or  itnugbt  line  in  prolongation  of  the  Uns  q( 
oollimHtioD.  The  Jlrit  back-iight  ia  Uken 
with  the  ataff  on  B,  and  it  givea  the  reailtii* 
on  the  Btaff,  B  b.  The  latt  /oralffht  ia  Ukeg 
with  tbe  ttiiff  OD  C  i  it  givei  as  the  reulinK  „( 
tha  ataff,  C  e.     Tha  firat  intermediate  ai^ti 


"  When  the  leveller  haa  to  carry  bin  leve 
on  to  a  new  atntion,  auch  aa  D.  the  ataffmni 
holda  Ills  tUff  ate»Llt1;  at  C,  onl;  mnkiog  ii 
face  about.  The  Icvellur  advancca  to  D,  aeti 
up  and  adjuata  Ilia  levi'1,  takea  the  firat  back 
aight  C  <!,  and  procceila  M  before.  E  e  repre 
leuta  the  poaltion  of  the  ataff  wlica  the  las' 


The  aeetion  ia  menaurc<l  bj  tlia  chsiu  in  the 
usual  way.  In  cnisaiDg  atream*,  the  eiiatiag 
level  of  the  anrfaca  of  the  wntcr  ia  taken,  and 
the  lovela  of  Ihe  buttum  are  taken  bj  aound- 

The  Ggurea  lira  entered  in  the  tield-book, 

columns  heniled  as  follows  :  Kiae,  back-aight. 
toreai);ht,  fall,  reduced  Isvcl,  diitauce,  de- 
Dcriptiun  of  object. 

Ai  an  exnmplu  of  a  simple  calculation  of 
larela,  a  well  vat  diHtant  from  a  village  300 
feat,  tbe  length  of  the  forcaight  waa  20  feet, 
the  hack-aight  6.  Tlie  total  descent,  then, 
from  the  well  waa  '20-6,  or  15  feet,  and  aa 
this  deacent  takes  place  for  :I00  feet,  the  de- 
scent for  a  foot  waa  ^,f  of  IS  feet— !.<.,  Oo 
feet,  or  o  in  every  100  feet. 

Ziibraries— By  the  libraries  Amendment 
Act,  1871  (34  &  3S  Vict,  o.  71,  s.  1),  urban 
tanitary  anthorities  are  empowered  to  eiecute 
the    general   Acta  relating  to  libraries    and 


^  with  in  tha  hair  of  the  head  ;  tbe  Ptdietlu 
I  .  puljit,  found  in  tlie  other  hairy  parti  ef  tin 

I  body,  but  especially  the  pubis  ;  the  Ptdietlu 
1  corporil,  living  on  the  general  trank  o(  tin 
L  I  tody  ;  a  fourth  ia  the  Ptdieuint  palpriranm : 
.  and  a  fifth,  the  J'erficufBs  laba-etnliam.  Tbt 
I     first  four  spedcs  limit  themaeltea  to  the  re- 

Tkt  Bodn  Loate  Iflg.  6C).— This  it  tks  moil 
common,  and  consequently  the  most  impor- 
.     taut,  variety.      It  varies  in  length  fmm  t  lias 
.     to31inea.     It  ia  of  awhiliah  colour,  tbe  b»lr 
I     being  elongated,  the  abdominal  portion  bmil, 
and  ita  margins  lobulated  and  curend  vitla 
little  hairs.  Thothoncicportion,wbiohiiTer« 
narrow,  carriea  three  legs  oQ  each  aide.  'nit1e<'e> 
are  jointed,  haiiy,  and  terminate  in  claws.  Tls« 


louie  in  feeding  causes  great  itchiness  of  b^  ^ 
skin.  It  ia  UHUully  found  amongst  the  foM-  ^ 
of  the  clothing,  where  it  alao  deposits  itseg^^ 
which  are  crystalline,  shining,  yeUowisb,  t-  ^^ 
opaqDB  bodies. 
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d  Louse  (fig.  57).— These  parasites 
ith  astonishing  rapidity.  They  are 
ler  than  the  bo<1y  louse,  the  legs  are 
>roportion  to  the  size  of  the  body, 
bdomen  is  distinctly  divided  into 
lents,  separated  from  each  other  at 
IS  by  deep  notches.     They  proiluco 


I^TBCin::/"' 


'  '1. 
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Fie. 


o  I 


roni  which  fluid  abundantly  exudes, 

becontc  glued  together,  and  cnists, 

the  cuticular  debris  or  exuvia}  of 

and  the  remains  of  epidermis  are 

b  Louse  (fig.  58)  has  in  proportion  to 
mch  broader  bo<ly  than  either  of  the 
forms  of  lice.  It  is  **  shield  "-shaped, 
docs  not  appear  to  be  any  distinct 
separation  between 
its  thorax  and  ab- 
domen.   It  is  found 
in  the  hair  of  the 
pubis,  armpits,  scro- 
tum,       pcriiicuuiii, 
anus,    and,    in    ex- 
treme cases,  in  the 
eyebrows  ;      it     is, 
however,  never  dis- 
It  grasps  the 
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ig.  W. 

the  hair  of  the  head, 
the  hairs  with  its  forelegs,  and  ad- 
rmly  that  it  is  diflBcult  to  remove  it 
.tractingtho  hair— (AlTKEN.) 
sence  of  pediculi  is,  as  a  general 
tdication  of  dirty  habits,  but  occa- 
ey  are  found  on  cleanly  people,  who 
n,  in  the  first  place,  from  slee])ing 

beds,  using  dirty  water-closets,  or 
mb«  and  brushes,  and  in  many  other 
ays.     With    ordinary  care,    clean 

they  should  happen  to  be  unfor- 


tunate enough  to  become  affected,  rapidly  get 
rid  of  them. 

Persons  whose  skins  are  liable  to  constitu- 
tional skin-diseases  in  which  watery  or  secret- 
ing eruptions  prevail,  are  much  more  subject 
to  the  attacks  of  lice  than  others.  Children 
attending  schools  where  there  is  an  insufiS- 
ciency  of  space  often  become  attacked  from 
close  contact  with  children  so  diseased.  This 
is  one  of  the  many  dangers  which  arise  from 
overcrowding, — an  additional  argument  for 
plenty  of  space  being  allowed  iu  schools  for 
each  individual. 

Idcheiui  —  Several  lichens  are  eaten  in 
Arctic  regions,  where  during  the  greater  part 
of  the  year  no  other  food  is  procurable.  Ice- 
land moss  (Cetraria  Icelandica)  and  reindeer 
moss  (Clcuionia  rangifcrina)  are  examples  of 
these.  The  former  contains  as  much  as  from 
27  to  31  per  cent,  of  starchy  matter,  and  the 
latter  about  5  per  cent.  Two  species  of 
lichen — the  Oyrophora  prohoscidea  and  G, 
«7*o«a— furnished  the  tripe  de  Roche  of  our 
Arctic  navigators,  which  was  their  chief  food 
in  time  of  scarcity.— (Letheby.) 

Franklin's  party,  however,  who  subsisted 
for  some  time  on  this  diet,  became  miserably 
thin,  and  at  last  the  weed  was  thoroughly 
nauseous  to  all,  and  produced  diarrhcuu 
amongst  several. 

If  the  lichens  be  deprived  of  their  bitter 
principles  by  soaking  first  in  an  alkaline  lye, 
and  then  in  cold  water,  they  may  be  made  to 
yield  a  palatable  food.  The  Rocella  tinetoria, 
the  Variolaria  orcinat  the  Lecanora  tartarea^ 
&c.,  when  ground  into  imste  with  water  mixed 
with  putrid  urine  or  solution  of  carbonate  of 
ammonia,  and  left  for  some  time  freely  ex- 
posed to  the  air,  furnish  the  archil  litmus 
and  cudbear  of  commerce— very  similar  sub- 
st'inces,  differing  chiefly  in  the  details  of  their 
preparation. 

Xdebiff^s  Extract  of  THetA—See  Meat, 
Extract  op. 

Xdi^ht— This  princi])le  is  a  necessary  ele- 
ment in  the  development  of  organised  beings, 
and  iu  its  absence  all  the  higher  classes  of 
plants  and  animaU  languish  and  etiolate  ,*  for 
where  there  is  deficient  light  in  dwellings, 
other  unfavourable  conditions,  such  as  defi- 
cient cubic  m&ce  and  impure  air.  are  generally 
present  as  well,  so  that  there  is  a  combination 
of  unhealthy  influences.  That  any  artificial 
light  should  take  the  place  of  the  solar  rays, 
or  exert  the  same  influence,  u  in  the  highest 
degree  improbable,  since  the  direct  rays  of 
the  sun  are  great  remedial  and  preventive 
agents  in  certain  diseases,  such  as  scrofula, 
phthiaiB,  rickets,  &o. 
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III  dwelliijgB  it  mu8t  be  remembered  that  1  pintof  waterftt32'dlMolvesl31»ognuni 
every  opening  which  lets  in   light  is  also  a  "            "      212*        "         «7       " 
ventilator;  thus  the  wretchedly  small  win- 
dows of  many  cottages  are  to  be  condemned.  ^°  *^*^  burning  of  lime,  carbonic  acid  u  given 
Light  is  more  essential  to  the  perio<l  of  growth  ""^  abundantly  ;  but  owing  to  the  nature  of  the 
than  to  that  of  maturity  ;  hence  all  nurseries,  ^"^^  ^"^^^  carbonic  oxide  and  lulphurous  scid 
schools,  or  places  where  children  are  congre-  ^^^  ™»*^  ^*'^  **"     Tramps,  &c ,  who  hare 
gated  shouhl  be  supplied  with  lar-e  windows,  tlioughtlessly  slept  in  the  neighbourhood  of  a 
and  the  beat  nsixjct  chosen  for  the  house-  ^»»"»»ng  limekiln  dunng  a  cold  night,  hare 
viz.,  the  south-easterly-so  that  the  sun  may  ^^^  suffocated  by  the  respiration  of  theie 
strike  on  both  sides.  vapours. 

The  sun  and  all  artificial  lights  nre,  so  to  ^'^*"®  ^««  ^^^  recommended  for  the  pnr- 

Pl>eak,  ventilators ;  for  no  sooner  is  a  himp  lit,  1^*®  ^^  absorbing  carbonic  acid  f n,m  the  sir, 

or  a  sunbeam  allowed  free  access  to  a  room,  *"*^  ^'^^''S  has  advised  that  some  be  conittnUy 

tlian  currents  of  air  are  established.  ^^P*  ^^  *^»«  sleeping  apartments.    Dr.  Angus 

The  sun,  again,  is  a  disinfector,  not  only  ^^'^^^^  however,  experimented  on  the  purify, 

producing  ozone  under  certain  circumstances,  »"8  ^^  vitiated  air  by  this  means,  and  it  wsi 

but  also  drying  up  fatid  matters.  ^^^^^^^  *^'^*  *^«  '■<»«™  »"  ^»»<^^  **»«  P^"  ^ 

Artificial  lighU-such  as  gas,  candles,  and  '"f*^    ^"^  rendered    too  uncomf.irUble  for 

lamps  fed  with  oils,  &c. — used  in  well-venti-  ^^^J  "^^' 

late<l  rooms,  cannot  be  proved  to  be  injurious  ;  N*^*^'^  «1^**^'  ^^  lime  water  and  milk  m  an 

but  used  to  a  great  extent  in  badly-constructed  a^^tidotc  in  poisoning  by  arscnous  acid,  sod  in 

workshops,  where  there  is  not  sufficient  venti-  ^^'^  nhscnce  of  more  appropriate  antidotes, 

lation,  they  rapidly  deteriorate  the  air,  heat  Im^e-water  may  be  wlmmistered  m  poiaoning 

the  room,  and  injure  the  health  of  the  work-  ^^  ^^^  common  nimeral  and  oxalic  adds, 

men.     An   artificial  light  should  be  steady.  Lime  added  to  water,  sewage.  &c.,  is  •  great 

toned  down  by  tinted  or  ground  glass  plolies,  l»«"fyin«  a«ent.    .See  Water,  Skwage. 

and  bright  enough  to  read  by  with  ease.    Lights  ^''"«  "  ^*''««^y  "•**^  ^*»''  **^^  porpose  of 

that  flicker  and  are  insufficient  strain  the  eyes  P"nfy»ng  coal-giis.     During  the  paswige  of  the 

and  injure  the  sight :  but,  as  before  said,  it  is  *>'*»  through  the  lime-purifiers,  coal-gai  loses 

by  no  means  established  that  propcriy-arranged  ^*f  sulphuretted  hydrogeu,  carbonic  add,  wil- 

artificial  lights  cause  any  injury.   Public  build-  Pl»ocyanogen,  and  cyanogen  and  naphthaline, 

ings  are  preferably  lighted  from  the  ceiling,  and  J^l"^«  "  ^^''^  *>^  8^*  l^""."^  *»  *  «"'^"«-  „. 

each  burner,  when  connected  with  an  ui>-cast  .   ^^"^f  P^^^  *^?*f  °  carbonic  acid  siid  metslhc 

ventilating  shaft,  aids  in  purifying  the  air.  imP«r^t>«».  ^^'^'^  <^an  ^  detected  bythetetti 

See  Sunstroke,  Ventilation,  &c.  °*^'®°  **'^^^- 

T  s«»i.A.    T>-  »  !•  1  A     ->.      X             r        •lu  Lime.  Carbonate  of  (CaCO).  —  This  forms 

raarliMi— Pig  8  lights  are  eaten  lis  a  fry  with  .*,      ,,                     /•    /    1 

Ai         •      TV            ATI*                 1       11    1  a  considerable  portion  of  the  kuown  crust 

the  animal  s  liver.     A  food  is  prepared,  called  ,    ^,             ,        ,      .,                 ,,.       , 

"  f.«g..U,"  from  bullock-,  aud  .heep'.  lighU  "^   **?*  T         ,                 »T»tall.ue  torn  it 

i..ixed  with  bnllock-.  liver.  con.titute.    calcareous   »par   ,.,d  orajw*. 

,  SicUimry  marble  is  the  more  pnnutive  ind  es- 

iajfiim-5^e  Ckllulore.  teemed  limestone.  CAo/A,  found  extensively  in 

Ziime  (Calx^  CaO)— Lime,  or  quicklime,  is  the  South  of  England,  constitutes  the  newest 

made    from    chalk    (carbonate  of    lime)    by  of  secondary  rocks.      There  are  various  other 

strongly  heating  it,  so  as  to  drive  oflf  the  car-  forms  of  carbonate  of  lime,  called  by  minenl- 

bonic  acid.    For  use  in  the  arts  a  kind  of  wind-  ogists  atafactitic  carbonate  of  llmc^  uoliU,  pw- 

furnace  called  a  kiln  is  employed.     It  is  quite  litfy  marlf  and  tufa.    The  following  are  the 

white  when  pure.     A  solution  of  it  has  an  tests  for  chalk  : — 

alkaline  reaction,  and  yields  a  white  precipi-  It  effervesces  with  acids,  and  dissolves,  with 

tate  with  oxalate  of  ammonia,  and  it  soon  only  a  slight  residue,  in  diluted  hydrochlorie 

absorbs  carbonic  acid  if  exposed  to  the  air.  acid.      This  solution,   when    supersaturated 

Lime,  if  previously  slaked,  dissolves  in  dilute  with  aolution  of  ammonia,  gives,  on  the  addi- 

hydrochloric  acid  without  effervescence  ;  and  tion  of  oxalate  of  ammonia,  a  copious  white 

if  this  solution  be  evaporated  to  dryncs.i,  and  precipitate.     The  salt  formed  by  dissolving 

the  residue  redissolved  in  water,  only  a  very  the  prepared  chalk  in  hydrochloric  acid,  if  fob* 

scanty  precii)itate  forms  on  the  addition  of  dered  neutral  by  evaporation  to  dryness,  an^ 

sacchar.ited  solution  of  lime,  showing  the  pre-  redissolved  in  water,  gives  only  a  scanty  pre 

sence  of  traces  of  alumina  and    magnesia,  cipitate  on  the  addition  of  saccharated  solntioi 

Lime  retvcts  powerfully  on  vegetable  colours  of  lime,  showing  its  freedom  from  anv  const 

as  an  alkali.     It  is  slightly  soluble  in  water,  derable  quantity  of  silici,  alumina,  oxide  0 

According  to  Mr.  Phiili|)s  —  iron,  magnesia,  or  phosphate  of  lime. 
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iiflW,  Chloride  of^  or  Chlorinated  Lime. 
-The  oommercial  chloride  of  lime  is  not 
ildc  chloride,  which  mny  bo  readily  maile 
y  neutnilidiug  hydrochloric  acid  with  car* 
oDAte  of  lime,  but  a  compound  of  hydro- 
hloride,  chloride,  and  hydrate  of  lime. 

On  the  krge  scale,  chlorine  gas  is  conducted 
hroQgh  a  leaden  tube  into  a  chamber  made  of 
ilieeoas  sandstone,  in  wliich  dry,  fresh-slaked 
ime  is  arranged  on  trays.  The  lime  is  con- 
moslly  agitated  by  means  of  iron  rakes,  the 
landles  of  which  pass  through  boxes  of  lime 
tisfced  in  the  walls  of  the  chamber. 

Tttttf  th". — Partially  soluble  in  water.  On 
be  addition  of  oxalic  acid,  chlorine  is  copi- 
tally  evolved  and  oxalate  of  lime  deposited. 
Exposed  to  the  air,  it  attracts  carbonic  acid, 
(Tulres  hyi)ochlorous  acid,  and  is  thereby  con- 
rerted  into  a  mixture  of  carbonate  of  lime  and 
Jdoride  of  calcium,  the  latter  of  which  deli- 
loescet.  When  heated,  it  CTolves  oxygen  gas, 
lometimes  also  chlorine  gas,  and  becomes  con- 
rerted  into  a  mixture  of  chloride  of  calcium 
lad  chlorate  of  lime,  which  has  no  bleaching 
properties.  Good  samples  of  commercial 
ehknide  of  lime  should  contain  on  an  average 
36  per  cent,  of  available  chlorine. 

Thia  substance  is  extensively  used  for  its 
bleachiDg  and  disinfecting  properties. 

It  is  very  valuable  for  destroying  putrid 
odonn  and  checking  putrefaction.  Its  action 
OB  lolpburetted  hydrogen,  ammonia,  and  hy- 
dnmlphuret  of  ammonia  (substances  evolved 
l7decom])osing  animal  matters)  can  be  readily 
defflonstratcd.  Applied  to  foul  ulcers  or  se* 
eretioDi,  or  employed  to  prevent  the  putrefac- 
tioQ  of  corpses  previously  to  interment,  to 
dettroy  the  odour  in  i)rivie8,  sewers,  drains, 
£«ectiDg.rooms,  stables,  &c.,  chlorinated  lime 
vill  be  founl  extremely  useful.  For  further 
remarks  on  its  disinfecting  properties  the 
«der  is  referred  to  the  article  on  Chlobine, 
Ukl  also  to  that  on  Dihinfectants. 

Solution  of  chlorinated  lime  or  so<la  is  the 
>est  antidote  for  ix)isoning  by  sulphuretted 
^jfdrvjtn^  sulphide  of  ammonia^  sulphide  of 
wtoMtum,  and  ht/drocjmnic  acid, 

A  handkerchief  moistened  with  a  solution 
>f  chloride  of  lime  applied  to  the  mouth  and 
lose  will  effectually  preserve  any  one  from 
tbe  effects  of  sulphuretted  hydrogen. 

Incases  of  poisoning  by  chlorinated  lime, 
idminister  albuminous  liquids,  milk,  flour- 
u>d-water,  oil,  or  mucilaginous  drinks,  and 
(xctte  Vomiting.  Carefully  avoid  the  use  of 
acids. 

Ume,  Sulphate  of  (native)  (CaS042H20). 
-PUster-of-Paris  consists  of  the  above  de- 
pn^ed  of  its  water  by  heat.  It  is  used  to 
■dvherate  various  articles  of  food,  and  as  a 


test  for  determining  the  presence  of  oxalic 
acid  in  tartaric  acid. 

Iiime«— The  fruit  of  the  Citrus  Limeita. 
Smaller  and  smoother  than  the  lemon.  The 
rind  is  very  thin,  and  the  juice  extremely  acid. 
It  is  largely  used  in  the  preparation  of  citric 
acid.  Lime-juice  is  extensively  used  on  board 
ship  for  its  antiscorbutic  properties.  See 
Lime  and  Lemon  Juice,  &c. 

Zainen* — A  textile  fabric  made  of  the  lil)er 
fibres  of  the  Linum  usitatissimuTtif  or  common 
flax.  It  conducts  heat,  and  absorbs  water 
slightly  better  than  cotton  ;  is  remarkable  for 
the  smoothness  and  softness  of  its  texture, 
and  is  hence  highly  esteemed  in  temperate 
climates  as  an  agreeable  article  of  clothing  for 
use  next  the  skin. 

Starch  is  often  used  to  give  glossmcss.  Tliis 
may  be  readily  detected  by  iodine,  and  re- 
moved by  the  first  washing. 

Linen  is  often  sophisticated  with  cotton. 

Cooley  gives  the  following  methods  for  de- 
tecting this  admixture : — 

**1.  A  small  strip  (a  square  inch,  for  in- 
stance) of  the  suspected  cloih  is  immersed  for 
two  or  three  minutes  in  a  boiling  mixture  of 
about  equal  parts  of  hydrate  of  potassium  and 
water,  contained  in  a  vessel  of  silver,  porcelain, 
or  hard  glass ;  after  which  it  is  taken  out  and 
pressed  between  the  folds  of  white  blotting- 
paper  or  porous  calico.  I>y  separating  eight 
or  ten  threads  in  each  direction  their  colour 
may  be  readily  seen.  The  deep  yellow  tlireads 
are  linen,  the  white  or  pale  }  ellow  ones  are 
cotton, 

**2.  A  small  strip  of  the  cloth,  after  having 
been  repeatedly  washed  with  rain  •  water, 
boiled  in  the  water,  and  dried,  is  immersetl 
for  one  or  two  minutes  in  sulphuric  acid.  It 
is  then  withdrawn,  carefully  pressed  under 
water  with  the  fingers,  washed,  immersed  for 
a  few  seconds  in  ammonia,  solution  of  car- 
bonate of  potassium,  or  solution  of  carbonate 
of  sodium,  again  washed  with  water,  and 
dried  between  filtering-])ai)er.  By  this  treat- 
ment the  cotton  fibres  are  dissolved,  while  the 
linen  fibres  are  merely  rendered  thinner  and 
more  translucent,  according  to  the  duration 
of  the  experiment.  After  a  shorb  immersion 
the  cotton  fibres  api>ear  transparent,  while  the 
linen  fibres  remain  white  and  opaque." 

The  fibres  of  flax,  as  seen  beneath  the  micro- 


*  Philostratas  would  wear  no  garment  made  of  the 
skin  of  an  auimnl  that  died  of  any  disease — he,  iu 
fact,  after  a  time  rejected  all  animal  clothing,  using 
linen  alone. 

"  I  clothe  mj-olf  with  this  fleece  of  the  earth, 
not  shorn  from  tlie  sheep's  iNick,  but  spriiiginK  up 
purely  from  the  pure,  beinK  a  f^ift  of  water  and  earth, 
even  made  of  linen." — (Philobtratub's  Appolumiu 
TyaneuS|  Blount's  translation  J 
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scope,  are  round,  straight,  and  jointed.     See 
Clothing,  Cotton,  &c. 

Xdnseed — The  seeds  of  Linum  utikUissi- 
mum  (Linn.)    Cultivated  in  Britain. 

The  seed  is  small,  oval,  oblong,  flattened 
and  pointed  at  one  end,  dark  brown  and 
shining  on  the  surface,  and  white  within. 
The  flour  or  meal  of  linseed  consists  of  the 
seeds  ground  and  deprived  of  their  oil  by  ex- 
pression, and  the  cake  reduced  to  powder. 

The  seeds  contain  about  20  per  cent,  of  a 
fixed  oil  and  mucilage,  together  with  the  ordi- 
nary constituents  of  the  seeds.  The  oil  is 
found  in  the  kernel,  the  mucilage  in  the  enve- 
lope or  testa  of  the  seed.  The  fixed  oil  has  a 
specific  gravity  *93.  It  rapidly  absorbs  oxy- 
gen from  the  air,  and  forms  a  varnish,  called, 
on  this  account,  a  drying  oil. 

It  contains  palmitine,  perhaps  stearine,  with 
a  glyceride  of  linoleic  acid  (CieHjtsO])— the 
latter  in  a  much  greater  quantity. 

The  cake  left  after  expressing  the  oil  (lin- 
seed-cake) is  now  largely  used  fur  feeding 
cattle  {»€e  Oil,  Linseed). 

Linseed-meal  is  often  adulterated  with  bran^ 
claift  and  tatcdust.  These  admixtures  may 
readily  be  detected  by  means  of  the  micro- 
scope. The  microscopical  characters  of  lin- 
seed are  as  follows  :-^ 

The  seed  is  covered  by  four  coats  or  tunics. 
The  outer  coat  contains  the  mucilage.  It  is 
composed  of  a  single  layer  of  .very  large  hex- 
agonal cells.  Tlie  second  cont  consists  of 
round  thick-walled  cells,  enclosing  granular 
matter,  and  also  in  a  single  layer.  The  third 
membrane  is  made  up  of  longitudinal  and 
transverse  fibre.  The  fourth,  of  squarish 
cells,  enclosing  masses  of  a  resinous  colouring 
matter.  The  substance  of  the  seed  itself  is 
made  of  cells  enclosing  starch  and  oil  glob- 
ules. 

Boiling  water  extracts  from  24  to  25  per 
cent,  of  ground  linseed  seeds,  alcohol  from 
38  to  39  per  cent. 

Linseed-meal  leaves  from  4  to  5*25  per  cent, 
of  ash. 

Ziiqueur— It  will  not  be  necessary  for  us 
to  devote  much  s|>ace  here  to  the  considera- 
tion of  this  class  of  stimulants,  since  the  prin- 
cipal ones  are  fully  described  in  separate 
articles,  and  few  have  any  special  action  of 
their  own.  A  liqueur  may  be  defined  as  being 
'*a  stimulating  beverage  com|>oscd  of  weak 
spirit  aromatised  and  sweetened.*' 

Noyeau  is  flavoured  with  the  kernels  of  the 
X)each,  apricot,  cherry,  or  with  bitter  almonds. 

Maraschino  derives  its  flavour  from  cher- 
ries. 

KirsckuKLsser  is  also  prepared  from  cherries. 
The  cherries  are  bruised  and  allowed  to  fer- 


ment, the  stones  and  kernels  being  1 
welL 

AniietU  is  flavoured  with  aniseed  a: 
ander. 

KUmmel  consists  of  sweetened  spi 
voured  with  cumin  and  caraway  seeds 

Parfait  amour  contains  a  number 
matics— tf.^.,  lemon -peel,  dnnamon 
mary,  cloves,  mace,  cardamoms,  and 
flower-water.    ISee  Absinthium. 

Idquorioe — The  underground  t 
rhizome,  fresh  and  dried,  of  a  plant, 
rhiza  glabray  a  native  of  the  south  of  i 
cultivated  in  this  country  at  Mitcham  in 
and  other  places.  Liquorice  is  met 
the  form  of  a  powder,  pharmacopoeial  < 
foreign  extract,  pipe  -  liquorice,  and 
fract  lozenges.  The  powder  is  tl 
ground  and  pulverised  ;  the  foreign 
is  extensively  imported  from  Spain, 
France,  &c.,  under  the  name  of  li 
juictt  or,  according  to  the  countrie 
whence  it  is  brought,  Spanish  or  Italia 
Solazzi  juice  is  most  esteemed.  The  I 
extract  is  prepared  in  Catalonia  from 
6ra,  while  the  Italian  is  obtained  in  ( 
from  G,  echinata.  It  is  usually  impc 
the  form  of  cylindrical  rolls  or  Bti( 
veloped  in  bay  leaves.  When  pure  it 
and  dry,  with  a  glossy  fracture  and  a  s 
taste,  and  is  completely  soluble  in  wate 
sail  gives  the  composition  of  a  huodre 
of  the  fresh  root,  a  hundred  parts  of  th 
corticated  powder,  and  a  hundred  ] 
the  decorticated  powder  as  follows : — 

The  Fresh  Root. 
Glycyrrhlzine         .... 

Gum       ......        i 

Matter  soluble  in  alcohol,  chiefly 

resin 

Albumen 

Starch j 

"Woody  fibre : 

Moisture  .....        1 

Ash  3-07  per  ceut  .... 


Total 

The  Undecorticatfd  Potcder. 

Glycyrrhlzine         .... 

Gum 

Matter  soluble  in  alcohol,  ctiicfly 

resin 

Albumen 

Starch 

Woody  fibre 

Moisture 


1( 


Total 

The  Decwticated  Powder 
Glycyrrhiziue 
Gum 
Resin 
Albumen 
Starch     . 
Woody  fibre 
Moisture 

Total 


LET  (3 

Thi  fmli  root  yields  3S-2  per  cent,  of  ei- 
Out,  Ibg  di7,  B&  per  oant.;  19'3  per  cent,  of 
Ika  eilnct  ooiuiitt  of  licgaorice-iugir. 

Gljcjirhuioe  (liqaorice-augu-)  ii  an  tiiicryi- 
tiUiiibla  lUgu  not  iiuoeptible  of  Tinoni  fer- 

Tbe  tleinenti  compoiing  tlis  not  are  ahown 
Ij  ihc  micTouope  to  ooDtiit  of  voody  fibre, 
iaUti  dact^  aadceUulur  tiune.  M«t  of  tlie 
telli  of  tbe  cellnlkT  tiaue  are  filled  with  im&ll 
enl  lUrch  corpniclei. 

Th«  jcUow  colour  appeiin  to  leiide  in  the 
waoij  Stn  and  dotted  ducts. 

i^iill(tu(ibn<.  —Sago,  lice,  turmerio.  wheat- 
loK,  arrowroot,  potato  atarch,  Indian-torn, 
IJ^floa[,  gelatine,  eaoe-angnr,  cbolk,  and  in 
leoKawpiier.  A  chemical  eiamination 
of  the  eitract,  a  determinatian  of  the  ash, 
ind  1  micruooopieal  examination  cannot  fail 
M  dJaoDier  tbeoa  mattero. 


repared  b;  the  united  influence 
er,  amnionta,  and  either  potoua  or 
I  tt'ftlla  tinctarin,  Lteanora  lar- 
IBf  of  the  other  tinctorial  lichent 
ajMt  of  yielding  archil,  h;  a  proceta  limtlar 
■athil  nted  for  arthil,  except  that  chalk  or 
pluter-ef-Ptria  ia  generally  uoed  to  form  the 
FMie,  which  La  moulded  into  cakes  and  dried, 
(te  Lichens.)  Soluble  in  both  water  and 
•botoL  lU  blue  coloor  ia  reddened  by  adda, 
wd  ia  mtored  by  the  addition  of  olkaliea. 

UunoB  paper  ia  eitenaively  used  in  the 
■•Ivnitory  oa  a  teat  for  acida. 

Ulmiu  ia  aometimoa  uoed    for    oolouring 

"tn  coDfeclionery . 

^trar— Liver,  aa  a  fooil,  ia  a  highly  nitro- 

''^oa  lubatanoe,  apt  to  diaogree  with  thoie 

■™  huve  delicate  atomacha.    Ita  compodtion 

""folloir.:- 

cro-mifimlitm  9fl\i  Cal/i  Lirtr  (Piira). 


^t 


■^^w  brdrotM  (oaylold  mi 


"^  ^  «Mleb«ted  fait  ura;  »o  greatly  eiteemed 
**  '  l^iiurj,  ia  obtained  by  aubjecting  the 
""^o*^  "^o  a  ipecial  proceaa  of  feeding  in  a  dark 
V""^^  -  whereby  the  lirer  becomea  euonnouily 
«'"-»t«l  and  loaded  with  fat 


TiTHM,  Boi'iowlMg  Powers  of  Ziooal 

***'horlUe«    Urban  and  rural  aathoritiet. 
**  '*r«U  la  junt  board*  uid   port   HUiitary 
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aathoritiea,  under  the  Fuhlio  Health  Act, 
1875,  and  the  local  board  of  health  of  any 
main  aenrernge  diatrict,  and  any  joint  oeweraga 
board  oonatituted  under  ony  of  the  Sanitary 
Acts  eiiiting  when  the  aaid  Pubhc  Health 
Act  wn*  poieed,  have  power  to  borrow  and 
reborrow  on  the  credit  of  any  foad  or  tat« 
applicable  by  them  to  the  purpoaea  of  tbe 
Act,  or  on  Che  credit  of  aewogs-laud  and 
plant ;  but  the  latter  method  of  borrowing 
ia  to  be  deemed  diatinat  from  and  in  addition 
to  the  general  borrowing  power*  of  a  local 
authority.-(P.  H.,  a.  233,  236.  244.) 

The  borrowing  powen  ore  lubject  to  the 
following  regnlatioua  :— 

1.  Money  aboil  not  be  borrowed  except  for 
permanent  worka  (inclmling  under  thia  ei- 
preatian  any  worka  of  which  the  cost  ought  in 
the  opinion  of  the  Locol  Govemmeut  Board 
to  be  ipread  over  a  term  of  yean). 

2.  The  Bum  borrowed  ihall  not  at  any  time 
eiceed,  with  the  balancea  of  all  the  outatonding 
toaua  contracted  by  the  local  authority  under 
the  Saoitarr  Acta  and  thia  Act,  in  the  whole 
tiie  aueaaable  ralne  for  two  yeara  of  the  pre- 
mises assessahle  within  the  (Uatriot  in  reapeoC 
of  which  anch  money  may  be  borrowed. 

3.  Where  the  aum  proposed  to  be  borrowed 
with  such  balancea  (if  any)  would  exceed  the 
asseasable  value  for  one  year  of  auch  premiaea, 
the  Local  Government  Board  shall  not  give 
their  aanctian  to  auch  loan  nntil  on«  of  their 
inspectors  baa  held  a  local  inquiry  and  re- 
ported to  the  (aid  board. 

4.  The  money  may  be  borrowed  for  aach 
time.  Dot  exceeding  aixtj  yean,  aa  the  local 
authority,  with  the  aonction  of  the  Local 
GoTemment  Board,  determine  in  each  casa; 
and,  (ubject  a*  aforesaid,  the  local  authority 
ahall  either  pay  off  the  moneys  so  borrowed 
by  equal  annual  inatalmonta  of  principal  or  of 
principal  and  intereit,  or  they  ahall  in  every 
year  set  apart  aa  a  ainking  fund,  and  aeoumn- 
late  in  the  way  of  compound  interest  by  in- 
vesting the  aame  in  the  purchuae  of  exchequer 
bills  or  other  Oovemment  securitlei,  auch  tma 
aa  will  be  sufficient  to  pay  off  the  moneys  so 
borrowed,  or  a  part  thereof,  at  auch  times 
within  the  periud  aanctioneil  as  the  local 
authority  may  determine. 

5.  A  local  authority  may  at  any  time  apply 
tbe  whole  or  any  part  of  a  aiuking  fund  set 
apart  under  this  Act,  in  or  towards  tbe  dis- 
charge of  the  moneys  for  the  repayment  of 
which  the  fund  has  been  established  :  pro- 
vided that  they  pay  into  the  fund  in  eauh 
year,  anrl  accumulate  until  the  whole  of  the 
moneys  borrowed  are  discharged,  a  lum  equi- 
valent to  the  interest  wliich  would  have  been 
produced  by  the  ainking  fund  ot  the  part  of 
the  liDking  fund  so  applied. 
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6.  Where  money  is  borrowed  for  the  pur- 
pose of  discharging  a  previous  loan,  the  time 
for  repayment  of  the  money  so  borrowed  shall 
not  extend  beyond  the  unexpired  portion  of 
the  period  for  which  the  original  loan  was 
sanctioned,  unless  with  the  sanction  of  the 
Local  Groyemment  Board,  and  shall  in  no  case 
be  extended  beyond  the  period  of  sixty  years 
from  the  date  of  the  original  loan. 

Where  any  urban  authority  borrow  any 
money  for  the  purpose  of  defraying  private 
improvement  expenses,  or  expenses  in  respect 
of  which  they  have  determined  a  part  only 
of  the  district  to  be  liable,  it  shall  be  the 
duty  of  such  authority,  as  between  the  rate- 
payers of  the  district,  to  make  good,  as  far  as 
they  can,  the  money  so  borrowed,  as  occasion 
requires,  either  out  of  private  improvement 
rates,  or  out  of  a  rate  levied  in  such  part  of 
the  district  as  aforesaid. — (P.  H.,  s.  234.) 

The  funds,  rates,  sewage -land,  &c.,  may 
for  the  purposes  of  borrowing  be  mortgaged. 
See  MoBTOAOE,  Rent-Charge. 

The  Public  Works  Loan  Commissioners 
have  power  to  make  any  loan  to  a  local 
authority  for  the  purposes  of  the  Public 
Health  Act  on  the  security  of  the  rates,  &c. — 
(P.  H.,  s.  242.) 

*'  And  on  the  recommendation  of  the  Local 
Government  Board  they  may  make  any  loan 
to  a  local  authority,  whether  for  works  already 
executed  or  yet  to  be  executed,  on  the 
security  of  any  fund  or  rate  applicable  to  any 
of  the  purposes  of  the  Public  Health  Act, 
and  without  requiring  any  further  or  other 
security,  such  loan  to  be  repaid  within  a 
period  not  exceeding  fifty  years,  and  to  bear 
interest  at  the  rate  of  three  and  a  half  per 
centum  per  annum,  or  such  other  rate  as 
may,  in  the  judgment  of  the  Commissioners 
of  the  Treasury,  be  necessary,  in  order  to 
enable  the  loan  to  be  made  without  loss  to 
the  Exchequer : 
Provided — 

1.  That  in  determining  the  time  when  a  loan 
under  this  section  shall  be  repayable,  the 
Local  Government  Board  shall  have  re- 
gard to  the  probable  duration  and  con- 
tinual utility  of  the  works  in  respect  of 
which  the  same  is  required. 

2.  That  this  section  shall  not  extend  to 
any  loan  required  for  the  purpose  of 
defraying  expenses  incurred  by  the  Local 
Government  Board  in  the  performance  of 
the  duty  of  a  defaulting  local  authority 
after  the  passing  of  the  Public  Health 
Act,  1872. 

**  In  the  case  of  a  loan  made  before  the  pass- 
ing of  the  Public  Health  Act,  1872,  to  any 
local  authority  in  pursuance  of  any  powers 
conferred  by  the  Sanitary  Acts,  the  Public 


Works  Loan  Commissioners  mi 
interest  payable  thereon  to  tb 
less  than  three  and  a  half  pe 
annum."— (P.  H.,  s.  243.) 

The  sanitary  works  for  whicl 
sioners  may  lend  money  are  defii 
schedule  of  the  Public  Works  L 
39  Vict.  c.  89)  as  follows  :— 

Baths  and  wash-houses  proi 
authorities. 

Burial-grounds  provided  by 
or  (in  Scotland)  by  burial  boar< 
boards. 

Conservation  or  improvemei 
main  drainage. 
Improvement  of  towns. 
Labourers'  dwellings. 
Waterworks  established  or  c 
sanitary  or  other  local  authorit 
Any  work  for  which  a  sanii 
are  authorised  to  borrow  und 
Health  Act,  1875. 

Any  work  for  which  a  local 
authorised  to  borrow  under  the 
(Scotland)  Act,  1867,  or  any  Ad 
same. 

Besides  the  powers  under  the 
Act,  local  authorities  may  ha 
the  Local  Authorities  Loans 
Vict.  c.  83),  which  became  1 
1875,  and  of  which  the  follow 
mary : — 

The  Act  comes  into  force  Jt 
It  does  not  extend  to  Scotland 
Any  local  authority  having  ] 
rate  for  public  local  purposes, 
basis  of  an  assessment  in  respe 
may  have  recourse  to  the  Act. 
A  local  authority  shall  be  d 
row  under  the  Act  when  it  n 
the  issue  of  debentures  or  debe 
annuity  certificates,  or  partly  : 
partly  in  another;  but  wher 
mode  is  prescribed,  that  and  U' 
adopted. — (Sect.  4.) 

A  debenture  as  well  as  an  am 
is  to  take  effect  as  a  deed  cha 
rate  or  property  specified  the 
mcnt,  as  in  the  debenture  me 
principal  sum  and  interest  th* 
or  in  the  case  of  certificates,  of  ' 
therein  specified. 

Where  a  debenture  or  an  anr 
charges  property  other  than 
and  it  is  intended,  in  default 
the  principal  and  interest,  thfl 
is  to  be  sold,  this  is  to  be  stat 
cipal  sum  may  be  made  payabl 
of  the  debenture  or  annuity  a 
a  person  named  therein,  his  exe 
strators,  or  assigns. 
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A  debenture  or  certificate  in  which  the 
incipiil  sum  is  made  payable  to  the  bearer 
to  be  transferable  by  delivery  ;  but  where 
ide  payable  to  a  person  named  therein,  his 
,ccato»,  &c.,  a  debenture  is  to  be  termed 
nominal  debenture,  a  certificate  a  nominal 
innity  certificate,  and  they  are  to  be  trans- 
rable  bv  deed. 

A  debenture  is  not  to  be  issued  for  a  less 
im  than  the  prescribed  sum,  or  where  no 
im  ii  prescribed,  than  £20 ;  and  there  is  a 
miUr  restriction  with  regard  to  annual  cer- 
Scates.  but  in  this  case  the  least  sum  is  £*3. 
There  may  be  attached  to  a  debenture  under 
le  Act,  or  be  thereafter  issued  in  respect 
lereof,  or  i>artly  in  one  way  and  partly  in  the 
;her,  coupons  making  the  interest  as  therein 
lentioned  iwyable  to  the  bearer,  or  to  the 
enon  Darned,  or  to  his  order ;  or  the  interest 
lar  be  made  payable  to  the  owner  of  the  de- 
entore,  or  otherwise,  as  mentioned  therein. — 
JecL5,7.) 

On  certain  conditions  set  forth  in  detail  in 
be  6th  section  of  the  Act,  a  local  authority, 
olj  empowered  to  do  so,  may  create  and 
ne  debenture  stock. 

AU  rams  due  or  authorised  to  be  raised  on 
r  in  respect  of  the  saime  loans  are  to  be  paid 
rithont  any  preference.  When  issued  in  ro- 
peet  of  several  loans,  they  are  to  take  priority 
ecordin^  to  the  dates  of  the  loan.  Moneys 
orrowed  under  the  Act  may,  unless  other- 
rise  prescribed,  be  raised  as  one  or  several 
MBi,  as  most  convenient  to  the  borrowers, 
roiidiiig  the  aggn^gute  amount  authorised  to 
e  borrowed  is  not  exceeded.  The  date  of  the 
oDunencemeut  of  each  loan  is  to  be  fixed  by 
he  local  authority,  and  may  be  so  fixed  irre- 
peetirely  of  the  dates  of  the  particular  securi- 
iei  iisned  in  respect  of  the  loans,  so,  however, 
hat  the  penoil  within  which  the  loan  required 
>  be  discharged  be  not  exceeded. — (Sect.  8.) 
In  cases  of  non-payment  by  a  local  authority 
f  moneys  due  on  securities  under  the  Act,  a 
emedy  may  be  had  by  mandamus  or  by  the 
ppointment  of  a  receiver. 
Bat  a  receiver  cannot  be  appointed  unless 
he  aggregate  amount,  whether  in  one  sum  or 
eparate  sums,  amounts  to  at  least  £500. — 
Sect  11,  12.) 

Every  loan  is  to  be  discharged  within  the 
Tescriljed  i>erio<l ;  where  no  i>eriod  is  pre- 
cribed,  the  i»erio<l  is  to  be  twenty  years.  The 
liicharge  of  the  loan  is  to  be  secured  by  one 
»  more  of  the  following  methods  :— 

1.  By  the  issue  of  annuity  certificates  limited 
to  expire  within  the  prescribed  period. 

2.  By  the  issue  of  debentures  in  such  man- 
ner as  to  make  it  obligatory  on  the  local  au- 
thorities to  pay  oif  an  equal  sum  in  each  year  to 
the  prescribed  period,  or  to  some  lessor  i>eriod. 


3.  By  the  annual  appropriation  of  a  fixed 
sum  to  the  discharge  of  a  certain  portion  of 
such  loan. 

4.  By  the  creation  of  a  sinking  fund  where 
such  is  prescribed,  but  not  otherwise. — (Sect. 
13.) 

Various  regulations  with  regard  to  sink- 
ing f  unda,  including  an  annual  return  to  the 
Local  Government  Board  of  the  amount  in- 
vested and  applied  for  the  purpose  of  a  sink- 
ing fund,  are  set  forth  in  detail  in  the  15th 
and  16th  sections. 

Any  trustee  or  other  persons  authorised  or 
directed  to  invest  any  moneys  in  the  deben- 
tures or  debenture  stock  of  any  railway  or 
other  company,  may,  unless  the  contrary  is 
provided  by  the  instrument  authorising  or 
directing  such  investment,  invest  such  moneys 
in  nominal  debentures  or  nominal  debenture 
stock.— (Sect.  27.) 

The  Act  also  contains  provisions  as  to 
coupons.  The  princi|>al  are  as  follows : 
Coupons,  in  respect  of  any  debenture  or  stock 
certificate  to  bearer,  may  be  issued  comprising 
the  interest  ]>ayable  during  the  whole  term 
of  the  debenture,  or  during  any  less  period. 
At  the  expiration  of  any  such  less  period,  fresh 
coupons  may  be  issued,  or  such  debenture, 
kc.j  may  be  exchanged  for  another,  with 
coupons  for  a  further  period. — (Sect.  17,  18, 
19.) 

Stock  certificates  to  bearer  may  under  cer- 
tain regulations  be  converted  into  nominal 
debenture  stock.  A  trustee  of  debenture 
stock  is  not  to  hold  a  stock  certificate  to 
bearer  unless  authorised  to  do  so  by  his  trust. 
-(Sect.  20,  21.) 

Any  local  authority  about  to  raise  a  loan 
under  the  Act  may  apply  to  the  Local  Govern- 
ment Board  to  authorise  the  issue  of  securities 
under  official  sanction,  l^fore  granting  such 
sanction  the  Local  Government  Board  is  to 
require  the  local  authority  to  produce  parti- 
culars of  its  financial  condition,  and  the  sanc- 
tion of  the  Local  Government  Board  is  not  to 
be  given  unless  that  board  is  satisfied  with 
the  results  of  the  inquiries  made.  Securities 
under  official  sanction  are  to  be  authenticated 
by  official  stamp,  as  the  Local  Government 
Board  may  direct  The  sanction  of  the  Local 
Government  Board  is  to  be  conclusive  evidence 
that  the  securities  to  which  it  relates  are  in 
conformity  with  the  Act.  The  owner  of  any 
security  issued  under  official  sanction  is  to  be 
furnished,  in  the  case  of  a  security  on  a  rate, 
with  a  statement  of  the  rateable  value  of  the 
property  subject  to  the  rate ;  and  in  case  of  a 
security  charged  on  property,  with  a  state- 
ment of  the  estimated  value  of  such  property, 
also  to  the  relative  priority  of  the  loan  in 
respect  of  which  sach  security  it  imued,  md 
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of  the  other  loans,  if  any,  of  the  local  autho- 
rity.—(Sect.  26.) 

The  Public  Works  Loans  Commissioners 
may,  under  conditions,  accept  securities  under 
the  Act. -(Sect.  28.) 

Local  authorities  may  reborrow  in  manner 
provided  by  the  Act  for  the  purpose  of  dis- 
charging their  loans,  provided  that  the  time 
for  repayment  of  any  money  so  borrowed 
shall  not  be  extended  beyond  the  unexpired 
portion  of  the  term  for  which  the  original 
loan  was  contracted  unless  with  the  sanction 
of  the  Local  Government  Board,  and  in  no 
case  shall  be  extended  beyond  the  prescribed 
period.— (Sect.  31.) 

The  foregoing  are  the  principal  and  im- 
portant sections  of  the  Local  Loans  Act,  and 
for  further  information  the  Act  itself  must  be 
consulted.  See  also  Mortgage,  Rent-Chaboe. 

ZiObster— The  lobster  is  of  difficult  diges- 
tibility, and  therefore  should  be  carefully 
avoided  by  the  invalid,  the  dyspeptic,  and  the 
aged.  The  flesh  is  white  and  Arm,  and  it  is 
regarded  as  a  choice  article  of  food  by  most 
]>eople.  With  some,  however,  it  produces  a 
cutaneous  eruption,  and  other  urgent  symp- 
toms for  which  it  is  difficult  to  account.  The 
female  or  hen  lobster  is  in  special  request 
for  making  sauce,  and  for  the  sake  of  the 
spawn  or  eggs  belonging  to  it.  These  pounded 
and  mixed  with  the  sauce  give  it  the  desired 
red  colour.  The  part  commonly  called  the 
'*  coral,"  which  becomes  of  a  bright  red  colour 
on  boiling,  consists  of  the  ovary,  and  is  used 
for  garnishing. 

I  Composition  of  the  Edible  Portions  of  the  Lobster 

(Patkn). 

-_    .       Soft  int«m«l     -, 


Nitrogenous   .        .    19  170 
Fatty  1170 

Mineral  .  1*823 

Non-nitrogenous  and 

loss     .  1-219 

Water     .        .        .    70-618 


12140 
1-444 
1  749 

0-364 
84-313 


21  892 
8  231 
1-998 

4*893 
62  983 


100  000      100  000      100  000 

Potted  lobster  is  frequently  coloured  with 
Armenian  bole. 

Local  Authorities-"  Local  Authority" 
means  urban  sanitary  authority,  and  rural 
sanitary  authority.— (P.  H.,  s.  4.)  See  Sani- 
tary Authorities. 

ZiOoal  Boards — Local  Government  Dis- 
trict.— A  "  Ix)cal  Government  District "  means 
any  area  subject  to  the  jurisdiction  of  a  local 
board  constituted  in  pursuance  of  the  I^ocal 
Government  Acts  before  the  passing  of  the 
Public  Health  Act,  or  in  pursuance  of  the 
last-mentioned  Act,  and  **  Local  Board"  means 
any  board  so  constituted.  The  rules  as  to  the 
meetings  of  local  boards  are  contained  in  the 


first  schedule  of  the  Public  Health  Act,  1875, 
and  are  as  follows : — 

Bulcs  applicable  to  Local  Boards. 

1.  Every  local  board  shall  from  time  to  time  nutlc  < 
regulations  with  respect  to  the  sanunoniog,  Doti<r^, 
place,  management,  and  adjournment  of  their  me  ^  ;. 
inps,  and  generally  with  respect  to  the  trannctlicwx 
and  management  of  their  business  under  this  kci. 

2.  No  business  shall  be  transacted  at  «nr  scm.^H 
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meeting  unless  at  least  one-third  of  the  fall  Dam 
of  members  be  present  thereat,  Bukyect  to  this  qi 
fication,  that  in  no  case  shall  a  laxiger  quorum 
seven  members  be  required. 

3.  Every  local  board  shall  fTom  time  to  time^ 
their  annual  meeting  appoint  one  of  their  Dum.'S-afr 
to  be  chairman  for  one  year  at  all  meetings  at  vk.  -&  ih 
he  is  present. 

4.  If  the  chairman  so  appointed  dies,  resipis.  or 
becomes  incapable  of  acting,  another  member  kB:a..all 
be  appointed  to  be  chairman  for  the  period  dor^iixir 
which  the  person  so  dying,  resigning,  or  becoib  %  xg 
incapable  would  have  been  entitled  to  cootiQae-  in 
office,  and  no  longer. 

6.  If  the  chairman  is  absent  from  any  meetin^c  &t 
the  time  appointed  for  holding  the  same,  the  mcs^  us- 
hers present  shall  appoint  one  of  their  ntunbec 
act  as  chairman  thereat. 

6.  The  names  of  the  members  present,  as  velF 
of  those  voting  on  each  question,  shall  be  rec(>r<t 
so  as  to  show  whether  each  vote  given  wak  for 
against  the  question. 

7.  Every  question  at  a  meeting  shall  be  decidS 
by  a  majority  of  votes  of  the  members  present,  to- 
voting  on  that  question. 

8.  In  case  of  an  equal  division  of  votes  the  dv 
man  shall  have  a  second  or  casting  vote. 

0.  The  proceedings  of  a  local  board  shall  not 
invalidated   by  any  vacancy  or  vacancies  amo 
their  members,  or  by  any  defect  in  the  election 
such  board,  or  in  the  election  or  selection  or  qoal 
cation  of  any  members  thereof. 

10.  A  ny  minute  made  of  proceedings  at  a  meeti 
and  copies  of  any  orders  made  or  resolutions  pa»i 
at  a  meeting,  if  purporting  to  be  signed  by  the  cl 
man  of  the  meeting  at  which  such  proceedings 
place  or  such  orders  were  made  or  resolutions 
or  by  the  chairman  of  the  next  ensuing  meeti 
shall  be  received  as  evidence  in  all  legal  , 
inga  ;  and  until  the  contrary  is  proved,  every  m&^ 
ing  where  minutes  of  the  proceedings  have  been 
made  shall  be  deemed  to  have  been  duly  oonveiB 
and  held,  and  all  the  proceedings  thereat  to  h 
been  duly  had. 

11.  The  annual  meeting  of  a  local  board  shall 
held  as  soon  as  may  be  convenient  after  the  ann 
election  of  members  ;  and  the  first  meetiog  o 
local  board  for  a  district  constituted  after  the  pass 
of  this  Act  shall  be  held  at  such  place  and  on  si 
day  (not  being  more  tluin  ten  days  after  the  com 
tion  of  the  election)  as  the  returning  officer  may 
written  notice  to  each  member  of  the  board  appoi 
and  the  members  shall  appoint  one  of  their  num 
to  be  chairman  at  such  meeting,  and  shall  a 
a]<point  one  of  their  number  to  be  chairman  for 
year  at  all  meetings  at  which  he  is  present. 

12.  Nothing  in  these  rules  contained  with 
to  the  appointment  of  chairman  shall  apply  to 
Oxford  district,  and  in  such  district  a  chairman  ii 
be  appointed  as  heretofore. 
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motion  of  Local  Government  District, — 
•al  sanitary  authority  may  by  applica- 

0  the  Local  Government  Board  manage 
affairs  by  a  local  board,  and  make  their 
:t  a  local  government  district.  If  the 
;t  has  no  known  boundary,  the  Local 
nmeut  Board  may  settle  a  boundary  by 
.-(P.  H.,  8.  272.) 

i  procedure  of  the  first  formation  of 
il  government  district  is  ns  follows: 
a  meeting  must  be  called  of  iiitcpayen 
mors,  as  detailed  under  article  Kesolu- 
The  resolution  having  passed,  if  not 
lan  one-twentieth  of  the  owners  or  rate- 
I,  or  the  owners  and  ratepayers  in  respect 
3-twenticth  of  the  rateable  property  in 
ace,  are  desirous  that  the  district  be  not 
tuted  a  local  government  district,  they 
petition  the  Local  Government  Board 
(t  it.     Any  owner  or  rateiNiyer  may  also, 

1  six  weeks  after  the  decision,  dispute 
alidity  of  the  vote,  on  giving  fourteen 

notice  to  the  parties  interested.  In 
these  cases  the  Local  Government  Board 
I  local  inquiry  and  gives  such  order  as 
appear  necessary. 

i  Local  Government  Board  having,  how- 
determined  that  the  resolution  is  valid, 
lext  step  is  the  election,  the  rules  for 
1  are  set  forth  in  great  detail  in  the 
d  schedule  to  the  Public  Health  Act, 
and  are  subs  tan  tiaUy  as  follows  : — 
)  number  and  qualification  of  members 
Btermined  by  the  order  forming  the  dis- 
and  may  be  decreased  or  diminished 
time  to  time  by  order  of  the  Local 
mment  Board. 

•erson  is  not  qualified  to  be  a  member  of 
1  board  unless  at  the  time  of  his  elec- 
ftnd  BO  long  as  he  continues  in  oflSce  by 
)  of  such  election,  he  is  resident  within 
Lstrict  for  which  or  for  part  of  which  he 
:ted,  or  within  seven  miles  thereof,  and 
ed  or  iKtssessed  of  real  or  personal  estate, 
th,  to  the  value  of  not  less  than  five 
red  pounds  in  districts  containing  loss 
twenty  thousand  inhabitants,  or  to  the 
of  not  less  than  one  thousand  iMunds  in 
5ts  containing  twenty  thousand  or  more 
itants ;  or  is  rated  to  the  relief  of  the 
>f  luch  district,  or  of  some  parish  within 
tme,  on  an  annual  value  of  not  less  than 
Q  i>ounds  in  districts  containing  less  than 
;y  thousand  inhabitants,  or  on  an  annual 
of  not  less  than  thirty  pounds  in  dis- 
containing  twenty  thousand  or  more 
litants. 

lere  two  or  more  persons  are  jointly 
I  or  possesKcd  of  real  or  personal  estate, 
th,  of  such  value  or  amount  as  would,  if 
ly  divided  between  them,  qualify  each 


to  be  elected,  or  if  two  or  more  persons  are 
jointly  rated  in  respect  of  any  property  which 
if  equally  divided  between  them  would  qualify 
each  to  be  elected,  each  of  the  persons  so 
jointly  seised,  possessed,  or  rated  may  be 
elected,  but  the  same  property  shall  not  at 
the  same  time  qualify  the  owner  and  the 
occupier  thereof. 

A  person  who  is  a  bankrupt  or  whose 
affairs  are  under  liquidation  by  amingemcnt, 
or  who  has  entered  into  any  composition 
with  his  creditors,  shall  be  incapable,  so  long 
as  any  proceedings  in  relation  to  such  bank- 
ruptcy, liquidation,  or  composition  are  pend- 
ing, of  being  elected  member  of  a  local  board. 

If  the  district  has  been  divided  into  wards 
by  provisional  order  {tee  Wards),  and  any 
member  is  elected  in  more  than  one  ward,  the 
local  board  at  their  meeting  shall  decide  which 
ward  he  shall  represent,  and  a  vacancy  be  de- 
clared in  the  other  ward  or  wards. 

Those  who  are  qualified  to  vote  do  so  accord- 
ing to  the  following  scale : — 

If  the  property  in  respect  of  which  the  per- 
son is  entitled  to  vote  is  rated  to  the  poor-rate 
on  a  rnteablo  value  of  less  than  fifty  pounds, 
he  shall  have  one  vote ;  if  such  rateable  value 
amounts  to  fifty  pounds  and  is  less  than  one 
hundred  pounds,  he  shall  have  two  votes ;  if 
it  amounts  to  one  hundred  pounds  and  is  less 
than  one  hundred  and  fifty  pounds,  he  shall 
have  three  votes ;  if  it  amounts  to  one  hundred 
and  fifty  pounds  and  is  less  than  two  hundred 
pounds,  he  shall  have  four  votes ;  if  it  amounts 
to  two  hundred  i)ouuds  and  is  less  than  two 
hundred  and  fifty  pounds,  he  shall  have  five 
votes;  and  if  it  amounts  to  or  exceeds  two 
hundred  and  fifty  pounds,  he  shall  have  six 
votes. 

An  owner  and  occupier  of  the  same  property 
is  entitled  to  vote  in  respect  of  both  owner- 
ship and  occupation. 

In  the  case  of  property  belonging  to  a  body 
of  persons,  such  body  is  deemed  to  be  one 
owner  for  the  puq>o8e  of  voting,  and  no 
member  of  such  body  is  entitled  to  vote  in- 
dividually. 

The  local  board  shall  cause  a  register  to  be 
made  and  kept,  and  from  time  to  time  revised, 
in  which  shall  be  entered  the  names,  addressee, 
and  qualifications  of  the  owners  making  claims, 
and  the  names  or  descriptions,  addresses,  and 
qualifications  of  the  bodies  appointing  the 
proxies,  and  the  names  and  addresses  of  such 
proxies;  and  such  register  shall  be  open  to 
the  inspection  of  candidates  and  other  persons 
interested  ut  any  election  or  in  any  question 
at  which  any  such  owner  or  proxy  claims  to 
vote,  subject  to  such  regulations  as  the  local 
board  may  prescribe  for  the  prevention  of  loss, 
injury,  or  disorder. 
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An  owner  or  proxy  is  not  entitled  to  vote 
unless  bis  name  is  on  the  register,  or  unless  at 
least  fourteen  clays  previously  to  the  last  day 
appointed  for  tlie  delivery  of  the  voting  papers, 
he  delivers  to  the  proper  person  a  claim  in 
writing,  &c. 

The  return  inff  oj^cer  for  the  purposes  of  the 
election  of  a  local  board  shall  be  the  chairman 
of  the  board,  or  in  the  case  of  the  first  elec- 
tion, if  the  district  is  constituted  by  provi- 
sional order,  such  person  as  may  be  appointed 
by  order  of  the  Local  Government  Board ;  and 
if  the  district  is  constituted  in  pursuance  of  a 
resolution  of  owners  and  ratepayers,  the  sum- 
moning officer  of  the  meeting  of  owners  and 
ratepayers  ;  and  all  powers  and  duties  by  the 
Act  vested  in  or  imposed  on  the  returning 
officer,  and  all  other  duties  requisite  to  be 
performed  by  him  in  relation  to  such  election, 
shall  bo  exercised  and  performed  by  the  chair- 
man or  such  person  as  aforesaid. 

If  the  office  of  chairman  be  vacant,  or  if  the 
chairman  be  absent  from  illness  or  other 
sufficient  cause,  in  the  case  of  the  first  elec- 
tion, the  Local  Government  Board  appoints 
a  chairman  ;  in  any  other  case,  the  local 
board. 

The  returning  officer  may  appoint  a  deputy, 
the  local  board  may  also  appoint  persons  to 
assist  him  in  his  duties. 

At  least  twenty -one  days  before  the  last  day 
appointed  for  delivery  of  nomination  papers 
the  returning  officer  shall  publish  a  notice, 
signed  by  him,  and  specifying — 

The  numl>er  and  qualification  of  the  persons 
to  be  elected ; 

The  place  where  the  nomination  papers 
hereinafter  mentioned  are  to  be  delivered 
or  sent  to  him ; 

The  last  day  on  which  they  are  to  be  de- 
li vere<l  or  sent  in ; 

The  mode  of  voting  in  case  of  a  contest ; 

The  day  or  days  on  which  the  voting  i>apers 
will  be  delivered,  and  the  day  on  which 
they  will  be  collected ;  and 

The  place  for  the  examination  and  for  the 
casting  up  of  the  votes ; 
and  shall  also  cause  copies  of  such  notice  to 
be  affixed    at    the    places    where    parochial 
notices  are  usually  affixed. 

The  returning  officer  may.  if  he  thinks  fit, 
cause  to  be  made  an  alphabetical  list  of  the 
persons  entitled  to  vote  at  the  election. 

The  clerk  of  the  board  of  guardians  of  any 
union,  and  the  overseers  or  other  officers  of 
every  parish  wholly  or  in  part  within  the 
parts  for  which  the  election  is  held,  and  hav- 
ing the  custody  of  any  books  or  papers  relat- 
ing to  the  election  of  guardians  of  the  poor, 
or  of  the  poor-rate  books  relating  to  any  such 
parish,  shall  permit  the  same  to  be  inspected 


and  copies  or  extracts  to  be  taken  therefrom 
by  the  returning  officer.  Any  person  haviog 
the  custody  of  any  such  books  or  papers  who 
refuses  to  permit  the  same  to  be  inspected,  or 
copies  or  extracts  to  be  taken  therefrom,  sbaJJ 
be  liable  to  penalty  not  exceeding  five 
pounds. 

Any  person  entitled  to  vote  may  nominate 
for  the  office  of  member  of  the  local  board 
himself  (if  qualified  to  be  elected),  or  uij 
other  person  or  )>ersons  so  qualified  (not  ex- 
ceeding the  number  of  persons  to  be  elected). 

Every  such  nomination  shall  be  in  writing. 
and  shall  state  the  names  and  residence  and 
calling  or  quality  of  the  person  or  persons 
nominated,  and  shall  be  signed  by  the  person 
nominating,  and  be  delivered  or  sent  to  the 
returning  officer. 

Any  person  nominated  may  withdraw  from 
his  candidature  by  giving  notice  to  that  effect, 
signed  by  him,  to  the  returning  officer. 

If  the  number  of  x>erson8  nominated  and 
not  withdrawn  is  the  same  as  or  less  than  the 
number  of  persons  to  be  elected,  such  penon» 
(if  duly  qualified)  shall  be  deemed  and  shal^ 
be  certified  by  the  returning  officer  under  hi* 
hand  to  be  elected. 

If  the  number  nominated  and  not  withdrawf>> 
exceeds  the  number  to  be  elected,  the  retura  " 
ing  officer  shall  cause  voting  papers,  in  th^ 
form  L.  {sec  Voting),  to  be  i)repared  and  fille<l 
up,  and  shall  insert  therein  the  names  and 
residence  and  the  calling  or  quality  of  each  of 
the  persons  nominated,  in  the  alpliabetical 
order  of  the  surnames  of  such  persons,  but  it 
shall  not  be  necessary  to  insert  more  than 
once  the  name  of  any  person  nominated. 

The  returning  officer  shall,  three  days  at 
least  before  the  day  of  collection  of  the  voting 
pa]>ers,  cause  one  of  such  voting  papers  to  be 
delivered,  by  persons  api>ointed  by  him  for 
that  purpose,  at  the  address  stated  in  the 
register  or  claim  of  each  owner  and  proxy, 
and  at  the  residence  within  the  district  of 
each  ratepayer  entitled  to  vote  therein. 

Each  voter  shall  write  his  initials  in  the 
voting  paper  delivered  to  him  against  the 
name  or  names  of  the  person  or  ]>er8ons  (not 
exceeding  the  number  of  persons  to  be  elected) 
for  whom  he  intends  to  vote,  and  shall  sign 
such  voting  paper. 

Any  |ierson  voting  as  a  proxy  shall  in  like 
manner  write  his  own  initials  and  ii<;n  bis 
own  name,  and  state  also  in  writing  the 
name  of  the  body  of  persons  for  whom  he  is 
proxy. 

Any  voter  unable  to  writ«  shall  affix  his 
mark  at  the  foot  of  the  voting  paper  in  the 
presence  of  a  witness,  who  shall  attest  and 
write  the  name  of  the  voter  against  the  mark, 
as  well  as  the  initials  of  such  voter  against  the 
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e  of  every  candidate  for  whom  the  voter 

uda  to  vote. 

he  returning  officer  shall  cause  the  voting 

ten  to  he  collected  on  the  day  of  collection 

luch  persons  as  he  may  appoint. 

\'o  votiug  paper  shall  be  received  or  ad- 

tted  unless  the  same  has  been  delivered  at 

!  address  or  residence  as  aforesaid  of  the 

'«r,  nor  unless  the  same  is  collected  by  the 

K»ns  ap])ointed  for  that   purpose :    Pro- 

»a- 

,  That  if  any  person  qualified  to  vote  has 
not  received  a  voting  pai)er  as  aforesaid, 
be  shall,  on  personal  application  before 
^e  duy  of  collection  to  the  returning 
c^cer,  be  entitled  to  receive  a  voting 
paper  from  him,  and  to  fill  up  the  same 
mn  his  presence,  and  then  and  there  to 
«ieliver  the  same  to  him  : 
That  if  any  voting  paper  duly  delivered 
lias  not  l>ecn  collected,  through  the  de- 
fault of  the  returning  officer  or  the  per- 
sons appointed  to  collect  the  same,  the 
"Voter  in  i>er8on  may  deliver  the  same  to 
the  returning  officer  before  twelve  o'clock 
sit  noon  on  the  day,  or  on  the  first  day  (as 
the  case  may  be)  ui>pointed  for  the  exami- 
nation and  casting  up  of  the  votes, 
t  aoy  ])erson  nominated,  or  any  person  on 
i  behalf,  gives  at  least  one  clear  day's  notice 
writing  to  the  returning  officer,  before  the 
livery  or  collection  of  the  voting  papers,  of 
I  intention  to  send  some  agent  to  accompany 
IS  deliverer  or  collector  of  the  papers,  the 
itnming  officer  shall  make  his  arrangements 
>  u  to  enable  the  x>ersoa  appointed  by  him 
Dbe  «o  accompanied,  but  no  such  agent  shall 
iterfere  in  any  respect  in  the  delivery  or 
oUectioD  of  the  voting  papers. 
The  returning  officer  shall  on  the  dayimme* 
lately  following  the  day  of  collection  of  the 
oting  papers,  and  on  as  many  days  imme- 
iitely  succeeding  as  may  be  necessary,  attend 
t  the  place  appointed  for  the  examination 
nd  casting  up  of  the  votes,  and  ascertain  the 
alidity  of  the  votes,  by  an  examination  of  the 
ite-bouks  and  such  other  books  and  docu- 
ients  as  he  may  think  necessary,  and  by 
laniining  such  persons  as  he  may  see  fit ;  he 
ull  cast  up  such  of  the  votes  as  he  finds  to 
e  valid,  and  to  have  been  duly  given,  col- 
cted,  or  received,  and  shall  ascertain  the 
amber  of  such  votes  for  each  candidate. 
Any  candidate  may  himself  attend  or  may 
ppoint  any  agent  to  attend  the  examination 
od  easting  up  of  the  votes ;  any  candidate  or 
sent  so  attending  who  obstructs  or  in  any 
'sy  interferes  with  the  examination  and  cast- 
as up  of  the  votes  may,  by  order  of  the  re- 
aming officer,  be  forthwith  removed  from 
M  place  appointed  for  that    purpose,  and 


if  so  removed  shall  not  be  i>ermitted  to 
return. 

The  candidates  to  the  number  to  be  elected 
who,  being  duly  qualified,  have  obtained  the 
greatest  number  of  votes,  shall  be  deemed 
and  shall  be  certified  by  the  returning  officer 
under  his  hand  to  be  elected,  and  to  each  per- 
son so  elected  the  returning  officer  shall  forth- 
with send  or  deliver  notice  of  his  election. 

The  returning  officer  shall  also  cause  to  be 
made  a  list  containing  the  names  of  the  can- 
didates, together  with  (in  case  of  a  contest) 
the  number  of  votes  given  for  each,  and  the 
names  of  the  persons  elected,  and  shall  sign 
and  certify  such  list,  and  shall  deliver  the 
same,  together  with  the  nomination  and  vot- 
ing papers  which  he  has  received,  to  the  local 
board  at  their  first  or  next  meeting  (as  the 
case  may  be),  who  shall  cause  the  same  to  be 
deposited  in  their  office. 

Such  list  shall  during  office  hours  be  open 
to  public  inspection,  together  with  all  other 
documents  relating  to  the  election,  for  six 
months  after  the  election,  without  fee  or  re- 
ward ;  and  the  returning  officer  shall,  as  soon 
as  may  be  after  the  completion  of  the  election, 
cause  such  list  to  be  printed,  and  copies 
thereof  to  be  affixed  at  the  usual  places  for 
affixing  parochial  notices  within  the  parts  for 
which  the  election  has  taken  place. 

The  returning  officer  shall  make  all  his 
arrangements  for  the  conduct  of  the  election 
so  as  to  ensure  its  completion  and  the  ascer- 
tainment of  the  result,  on  or  before  the  fif- 
teenth of  April  in  each  year ;  and  on  that  day 
such  candidates  shall  come  into  office,  and 
until  that  day  the  members  in  whose  room 
they  are  elected  shall  continue  to  hold  office. 

Provided  that  the  first  election  of  a  local 
board  for  a  district  constituted  after  the  pass- 
ing of  the  Act  may  be  held  at  any  time  men- 
tioned in  the  order  constituting  the  district, 
and  the  members  shall  come  into  office  on  the 
day  appointed  for  their  first  meeting,  but 
shall  for  the  purposes  of  retirement  be  deemed 
to  have  been  elected  on  the  fifteenth  of  April 
next  following  the  commencement  of  the  order. 

A  person  shall  not  act  as  a  member  of  a 
local  board  (except  in  administering  the  fol- 
lowing declaration)  until  he  has  made  and 
signed  before  two  or  more  other  members  of 
such  board  a  declaration  in  writing  to  the 
effect  following ;  (that  is  to  say,) 

I,  A.  B. ,  do  solemnly  declare  that  I  am  seised  or 
possessed  of  real  or  personal  [or  real  and  personal] 
estate  to  the  value  or  amount  of  [or  thai 

I  am  rated  to  the  relief  of  the  poor  of  on 

the  annual  value  of  .] 

(Signed)       A.  B. 
Made  before  us,  C.  D.  and  E.  F. ,  members 
of  the  Local  Hoard  for  the  District  of 
,  this  day  of 
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Sach  declaration  shall  be  signed  by  the 
person  making  the  same,  and  shall  be  tiled 
and  kept  by  the  clerk  of  the  local  board  ;  and 
any  person  who  falsely  or  corruptly  makes 
and  subscribes  such  declaration,  knowing  the 
same  to  be  untrue  in  any  material  particular, 
shall  be  deemed  guilty  of  a  misdemeanour. 

Any  person  who  neglects  to  make  and  sub- 
scribe the  declaration  required  by  the  Act 
for  the  space  of  three  months  next  after  he 
has  become  a  member  of  the  local  board  shall 
be  deemed  to  have  refused  to  act,  and  shidl 
cease  to  be  a  member  of  such  local  board,  and 
his  office  as  such  shall  thereupon  become 
vacant. 

One-third  of  the  number  of  members  elected 
for  the  whole  or  any  part  or  parts  of  a  distinct 
resi>ectively  shall  go  out  of  office  on  the 
fifteenth  of  April  in  each  year. 

The  order  in  which  the  persons  elected  at 
the  first  election  of  a  local  board  for  a  district 
constituted  after  the  {Missing  of  the  Act  shall 
go  out  of  office  shall  be  rep^ulated  by  the  local 
board ;  and  if  the  number  of  persons  to  be 
elected  is  not  divisible  by  three,  the  propor- 
tion to  go  out  of  office  in  each  year  shall  be 
regulatcil  by  the  local  board,  so  that  as  nearly 
as  may  be  one-third  shall  go  out  of  office  in 
each  year. 

No  person  elected  shall  in  any  case  con- 
tinuously remain  in  office  for  more  than  three 
years :  provided  that  if  the  number  of  persons 
to  be  elected  for  any  part  of  a  district  is  less 
than  three,  the  persons  elected  shall  go  out  of 
office  on  the  fifteenth  of  April  in  such  year  or 
years  as  the  local  board  may,  with  the  sanction 
of  the  Local  Government  Board,  determine. 

Before  the  fifteenth  of  April  in  each  year  a 
number  of  persons  shall  be  elected  equal  to 
the  number  of  retiring  members,  and  so  many 
others  as  may  be  necessary  to  complete  the 
full  number  of  the  local  board  in  resi>cct  of 
which  the  election  is  held. 

Any  person  who  has  ceased  to  be  a  mem- 
ber is  re-eligible  (if  qualified). 

Any  member  who  ceases  to  hold  his  quali- 
fication, or  becomes  bankrupt,  or  submits  his 
affairs  to  liquidation  by  arrangement,  or  com- 
pounds with  his  creditors,  or  is  absent  from 
meetings  of  the  local  board  for  more  than  six 
months  consecutively  (unless  in  case  of  illness), 
or  accepts  or  holds  any  office  or  place  of  profit 
under  the  local  board  of  which  he  is  member, 
or  in  any  manner  is  concerned  in  any  bargain 
or  contract  entered  into  by  such  board,  or 
participates  in  the  profit  thereof,  or  of  any 
work  done  under  the  authority  of  the  Act  in 
or  for  the  district,  shall,  except  in  the  cases 
next  hereinafter  provided,  cease  to  be  such 
member,  and  his  office  as  such  shall  thereupon 
become  vacant : 


Provided  that  no  member  s] 
office — 
By  reason  of  his  being  in  teres 
or  lease  of  any  lands,  or  i 
money  to  the  local  board  ; 
By  reason  of  his  being  inte 
contract  with  the  local  1km 
holder  in  any  joint-stock  co 
shall  not  vote  at  any  meeti 
board  on  any  question  in  wl 
pany  are  interested,  save  t1 
of  a  water  company,  or  o 
established  for  the  carryin 
of  a  like  public  nature,  tl 
may  be  dispensed    with 
Grovemment  Board. 
Casual  Vacancies. — Any  casi 
curring  by  death,  resignation,  d: 
or  otherwise  in  a  local  board  ro 
within  six  weeks  by  the  local 
qualified  persons  ;  but  the  mec 
shall  retain  his  office  so  long  on 
ing  member  would  have  retainc 
no  vacancy  had  occurred. 

In  the  event  of  a  casual  vac 
ordinary  vacancy  which  ought 
filled  up  at  a  previous  election, 
at  an  annual  election,  if  there 
member  who  has  been  elected 
votes  shall  be  deemed  electet 
vacancy ;  if  there  is  no  poll,  t 
be  deemed  to  be  elected  to  fil 
shall  be  determined  by  lot. 

Whenever  the  day  appointe 
formance  of  any  act  in  relation 
is  a  Sunday,  Christmas  Day, 
day,  a  Bank  holiday,  or  any 
for  public  fast  or  thanksgiv 
shall  be  performed  on  the  da; 
ing,  unless  it  is  one  of  the  da 
aforesaid. 

The  necessary  expenses  atti 

election,  and  such  rcnsonable 

to  the  returning  officer  and  oth 

services  performed  or  expense 

them  in  relation  thereto  as  m 

by  the  local  board,  shall  be  p 

general  district  rates  levied  unt 

If  the  returning  officer  refui 

to  comply  with  any  of  the  pro 

schedule  relating  to  electioni 

liable  to  a  penalty  not  exceedin, 

and  any  person  employed  for  tl 

any  such  election  by  or  under 

officer  who  is  guilty  of  any  si 

refusal  shall  be  liable  to  a  |)ena 

ing  five  pounds. 

Any  person  who — 

Fabricates  in  whole  or  in  p 

faces,  destroys,  abstracts,  < 

voting  paper,  or 
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Personate!  any  person  entitled  to  vote  at 

any  election,  or 
Falsely  assumes  to  act  in  the  name  or  on 
the  behalf  of  any  person  so  entitled  to 
vote,  or 
Interferes  with  the  delivery  or  collection  of 

any  voting  papers,  or 
Delivers  the  same  under  a  false  pretence  of 
being  lawfully  authorised  so  to  <lo, 
shall  be  liable  to  a  penalty  not  exceeding 
twenty  ]K>unds,  or,  in  the  discretion  of  the 
court,  to  imprisonment  with  or  without  hard 
labour  for  any  period  not  exceeding  three 
months. 

Any  person  who,  not  being  duly  qualified  to 
act  as  member  of  the  local  board,  or  not  having 
made  and  subscribed  the  declaration  required 
of  him  hy  the  Act,  or  being  disabled  from 
acting  by  siiy  provision  of  the  Act,  acts  as 
nek  member,  shall  l>e  liable  to  a  penalty  of 
fifty  pounds,  which  may  be  recovered  by  any 
person,  with  full  costs  of  suit,  by  action  of 
debt ;  in  such  action  it  shall  be  sufficient  for 
the  plaintiff  to  prove  in  the  first  instance  that 
-  the  defendant  at  the  time  when  the  offence  is 
alleged  to  have  been  committed  acted  as  such 
member;  and  the  bunlen  of  proving  qualifi- 
cation, and  the  making  and  subscription  of 
the  declaration,  or  of  negativing  disqualifica- 
tion by  reason  of  non- residence,  or  not  being 
icised  or  possessed  of  the  requisite  real  or 
personal  estate,  ur  both,  shall  be  on  the  de- 
fendant 

But  all  acts  and  proceedings  of  any  person 
diiqaahfied,  disabled,  or  not  duly  qualified, 
or  who  has  not  made  and  subscribed  the  dc- 
cUration  required  by  the  Act,  shall,  if  done 
ITCvionsly  to  the  recovery  of  the  penalty  men- 
tioned in  the  Act,  be  valid  and  effectual  to 
^i  intents  and  purp<«cs. 

Where  the  district  of  a  local  board  estab- 
lished under  the  Public  Health  Act,  1848, 
^fure  the  passing  of  the  Local  Government 
■Act,  1858,  comprises  the  whole  or  any  part  of 
*  borough  or  boroughs,   and  also  i)arts  not 
*ithin  the  boundaries  of  any  such  borough, 
the    following    provisions  shall  have   effect 
(naiiiely)— 
w.  Each  person  selected  by  the  council  of 
any  such  borough  out  of  their  own  number 
shall  be  a  member  of  the  local  boanl 
with  which  he  is  selected  to  act,  so  long 
as  he  continues  without  re-election  to  be 
member  of  the  council  from  whom  he  was 
selected,  and  no  longer ;  and  a  declaration 
ffhall  not  be  required  to  be  made  by  any 
jieraon  so  selected. 
^.  Each  i^erson  selected  by  any  such  council 
otherwise  than  out  of  their  own  number 
shall  be  a  member  of  the  local  board 
with  which  he  is  selected  to  act,  for  one 


year  from  the  date  of  his  selection,  and 
no  longer. 

e.  In  case  of  any  vacancy  in  the  number 
selected,  some  otlier  qualified  person  shall 
be  selected  by  the  council  by  whom  the 
I)er8on  causing  the  vacancy  was  selected, 
within  one  month  after  the  occurrence  of 
the  vacancy. 

d.  The  meeting  of  any  council  at  which  any 
selection  as  aforesaid  is  made  in  pursuance 
of  the  Act  shall  to  all  intents  and  pur- 
I>oses  be  deemed  to  be  a  meeting  held  in 
pursuance  of  an  Act  passed  in  the  sixth 
year  of  the  reign  of  King  William  the 
Fourth,  intituled  **An  Act  for  the  Regula- 
tion of  Municipal  Corporations  in  Eng- 
land and  Wal^/'and  any  Act  amending 
the  same. 

f.  If  any  person  is  both  selected  and  elected 
to  be  a  member  of  any  such  local  board, 
he  shall,  within  three  days  after  notice 
thereof  from  the  clerk,  choose,  or,  in 
default  of  such  choice,  the  local  board 
of  which  he  is  so  selected  and  elected  to 
be  member  shall  determine,  the  title  in 
respect  of  which  he  shall  serve ;  and  im- 
mediately on  such  choice  or  determina- 
tion the  person  so  selected  and  elected 
shall  be  dceme<l  to  be  member  only  in  re- 
spect of  the  title  so  chosen  or  determined, 
and  his  office  as  member  in  respect  of 
any  other  title  shall  thereupon  become 
vacant. 

Elective  members  of  any  local  board  estab- 
lished under  the  Public  Health  Act,  1848, 
before  the  passing  of  the  Local  Government 
Act,  1858,  shall  be  elected  by  such  owners  of 
property  and  ratepayers  and  in  such  manner 
as  in  this  schedule  mentioue<l ;  and  the  pro- 
visions of  this  schedule  (with  the  exception 
of  the  provisions  relating  to  the  number  and 
qualification  of  members)  shall  apply  accord- 
ingly. 

All  members  of  local  boards  existing  at  the 
time  of  the  passing  of  the  Public  Health  Act 
shall,  notwithstanding  any  provision  of  any 
Act  or  order  confirmed  by  Parliament,  con- 
tinue to  hold  office  till  the  fifteenth  day  of 
April  one  thousand  eight  hundred  and  seventy- 
six  ;  and  the  next  election  of  meml>ers  of 
such  local  boards  shall  be  held  in  accordance 
with  the  provisions  of  this  schedule. 

The  provisions  of  section  twenty -six  of  the 
Sanitary  I^aw  Amendment  Act,  1874,  shall  be 
deemed  not  to  have  been  compulsory  in  the 
case  of  the  first  election  ot  members  of  any 
local  board  elected  after  the  passing  of  that 
Act,  and  before  the  passing  of  this  Act ;  but 
all  elections  held  or  purporting  to  have  been 
held  in  accordance  with  such  provisions  before 
the  patting  of  the  Act  ihaU  b«  dt^m^di  V^ 
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have  been  duly  held,  and  to  bo  valid  for  all 
purposes. 

Nothing  in  the  rules  of  the  schedules  applies 
to  the  local  government  district  of  Oxford. 

Proceedings  in  Case  of  Lapse  ofLoccU  Board. 
— AVliere  any  local  board  lapses  through  its 
members  ceasing  to  hold  office,  and  failure  to 
elect  new  members  in  manner  by  the  Act  pro- 
vided, any  mortgagee  or  other  person  entitled 
to  any  principal  or  interest  on  any  mortgage 
of  rates  made  by  such  local  board  may,  with- 
out prejudice  to  any  other  mode  of  recovery, 
apply  for  the  appointment  of  a  receiver  to  a 
court  of  summary  jurisdiction.  The  said  court 
may,  by  writing  under  their  hands,  appoint  a 
person  to  make,  levy,  and  collect  the  whole 
or  a  competent  part  of  the  rates  liable  to  the 
payment  of  the  principal  and  interest  in  re- 
spect of  which  the  application  is  made,  and 
to  recover  all  arrears  of  such  rates  until  such 
principal  and  interest,  together  with  the  costs 
of  the  application  and  of  coUection,  are  paid ; 
and  on  such  appointment  being  made,  all  such 
rates,  competent  part  thereof,  and  arrears, 
shall  be  paid  to  the  receiver  so  appointed, 
and  shall  be  rateably  apportioned  by  him 
among  the  mortgagees  or  other  |>ereons  en- 
titled to  the  same. 

In  the  case  of  auy  lapse  of  a  local  board, 
the  owners  and  ratepayers  of  the  district  may, 
by  resolution  passed  in  manner  provided  by 
Schedule  III.  to  the  Act,  determine  to  elect, 
and  m.iy  accordingly  proceed  to  the  election 
of  a  new  local  board  in  manner  pro>nded  by 
this  schedule,  an<l  the  result  of  such  election 
shall  be  signified  to  the  Loc^  Government 
Board  by  the  returning  officer;  and  all  the 
powers,  rights,  duties,  property,  and  liabilities 
of  the  lapsed  board  shall  attach  to  the  new 
board  as  if  there  had  been  no  lapse  before  the 
election  thereof,  and  from  the  date  of  the 
completion  of  such  election  all  powers  of  any 
receiver  to  make  rates  under  this  schedule 
shall  determine. 

If  no  election  takes  place  in  pursuance  of 
this  provision  within  three  months  from  the 
date  of  the  lapse  of  the  board,  the  Local 
Government  Board  may  by  order  dissolve  the 
district,  and  declare  it  to  be  a  rural  district, 
or  to  be  included  in  any  adjoining  rural  dis- 
trict ;  and  from  and  after  a  day  named  in 
such  order  all  the  powers,  rights,  duties,  pro- 
perty, and  liabilities  of  the  lapsed  board  shall 
attach  to  the  rural  authority  named  in  the 
order,  and  such  i>ro|)erty  shall  be  held  by  tlie 
rural  authority  for  the  benefit  of  the  dissolved 
district. 

The  Local  Government  Board  may  by  order 
determine  any  question  as  to  the  fact  of  a  local 
board  having  lapsed,  or  as  to  the  date  of  the 
lapse  of  any  local  board. 


In  cases  where  an  Improvement  Act  dis- 
trict or  a  local  government  district  becomes 
a  borough,  all  the  powers,  rights,  liabilitin, 
&c.,  of  the  local  government  district  are  trans* 
f erred  to  the  council  of  the  borough. — (P.  H., 
i.  310.) 

Any  local  board  may  with  the  sanction  of 
the  Local  Government  Board  change  tbeir 
name.— (1*-  H.,  i.  31L) 

XfOoal  Board  or  Z«ooal  Cknrernmeiit 
ZNatriot  of  Oxford— The  following  is  1 
special  enactment  relative  to  Oxford  :— 

The  local  government  district  of  Oxford  sh&ll  be 
subject  to  the  Jurisdiction  of  a  local  board  consi^Uag 
of  the  vice-chancellor  of  the  university  of  Oxford 
and  the  mayor  of  Oxford  for  the  time  being,  and  o( 
forty-five  other  members,  fifteen  to  be  elected  by  the 
university  of  Oxford,  sixteen  by  the  town  cooncil  of 
Oxford,  and  fourteen  by  the  ratepayers  of  the 
parishes  situated  within  the  area  formerly  within 
the  Jurisdiction  of  the  commissioners  for  ameoding 
certain  mileways  leading  to  Oxford,  and  making  in- 
prorements  in  the  university  and  city  of  Oxford, 
the  suburbs  thereof,  and  the  adjoining  parish  of  St. 
Clement,  and  of  the  member  or  members  for  aoj 
parish  or  parts  of  parishes  which  may  have  bees  or 
may  hereafter  be  added  to  the  Oxford  district. 

After  the  passing  of  this  Act  a  district  formed  out 
of  the  rural  sanitary  districts  of  the  city  of  Oxford 
and  the  Abingdon  union,  to  be  termed  the  "Graod- 
pont  district,"  shall  be  defined  by  an  order  of  the 
Local  Government  Doard,  and  on  a  day  to  be  men- 
tioned in  such  order,  the  said  district  shall  form  part 
of  the  said  local  government  district  of  Oxford. 

The  election  of  members  of  the  said  local  board 
by  the  town  council  and  by  the  ratepayers  of  the 
parishes  aod  parts  of  ])arishes  respectively  shall  be 
conducted  at  the  same  time,  in  the  same  way,  and 
subject  to  the  same  regulations  in  and  subject  to 
which  such  election  is  conducted  at  tlie  tlmeofthe 
passing  of  this  Act. 

As  regards  the  district  of  Cowley  now  compri«ed 
in  the  said  local  government  district  of  Oxford,  and 
the  district  of  Grandpont  when  added  to  the  sane 
district,  the  chairman  of  the  said  local  board,  oris 
his  absence  the  clerk  to  the  local  board,  shall  som- 
mon  a  meeting  of  the  several  persons  rated  to  the 
relief   of   the    poor    in    respect    of   hereditaments 
situated  in  the  said  Cowley  and  G  rand (tont  districts 
respectively,  by  public  notices  under  his  hand,  to  be 
affixed  three  clear  days  previously  to  the  principsl 
doors  of  every  church  and  chapel  in  the  districts; 
such  meeting  to  be  held  on  the  day  wheo  the  mem- 
bers for  the  parishes  arc  elected,  and  at  a  place  in 
each  such  district  to  be  fixed  by  the  chairman  or 
clerk ;  and  the  a])pointmeut  of  a  chairman,  and  all 
other  the  business  of  such  meetings,  shall  be  con- 
ducted as  if   the  meetings  respectively  were  the 
meetings  of  a  vestry  in  a  parish. 

An  election  of  the  member  for  tlie  Grandpont  dis- 
trict shall  take  place  as  soon  as  convenient  sfter 
that  district  has  been  added  to  the  Oxford  local 
government  district  as  afore.said,  and  he  shall  con- 
tinue in  ofllce  until  the  next  annual  election  of  the 
said  local  board. 

The  fifteen  members  to  be  elected  by  theuniversitj 
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all  b«  elected  as  follows  ;  namely,  four  members 
all  be  elected  by  the  nntTersity  in  cooTocation,  and 
tTcn  members  shall  be  elected  by  the  heads  and 
nior  resident  barsare  of  the  several  colleges,  en- 
tled  by  any  statate  of  the  university  or  otherwisie 
>  matricnUte  students,  and  by  the  heads  of  the 
Jveral  halls ;  any  member  of  the  university,  being 
r  the  decree  of  Master  of  Arts,  Bachelor  of  Civil 
*w,  or  Bachelor  in  Medicine,  or  any  superior  degree 
f  the  university,  shall  be  qualified  to  be  elected  ; 
nd  the  elections  shall  be  conducted  by  the  said 
Diversity,  and  by  the  colleges  and  halls  respectively, 
I  the  same  time,  and  in  the  same  way,  and  sul^jcct 
9  the  same  regulations,  in  and  subject  to  which 
uardiani  of  tiie  poor  for  the  university  and  for  the 
oUegea  and  halls  are  now  or  may  hereafter  be 
hosen  by  them  respectively,  save  that  in  the  clec- 
OD  of  members  the  hfads  and  bursars  of  all  the 
>Ilege!s  and  the  heads  of  all  the  halls  shall  be  sum. 
toned  by  the  vice-chancellor  for  that  purpose,  and 
lall  be  entitled  to  vote. 

Except  as  above  provided,  nothing  in  this  Act 
tiall  aifect  the  provisions  of  any  order  confirmed  by 
arUament  relating  to  the  local  government  district 
r  Oxford,  and  in  force  at  the  time  of  the  passing  of 
iifl  Act.— (P.  II.,  s.  342.) 

Local  OoTemment  Board- This  board 
I  the  supreme  authority  in  all  matters  relat- 
Dg  to  public  health.  It  has  also,  by  an  Act 
*as8cd  in  1871,  all  the  powers  and  duties  of 
he  Poor-Ljiw  Board,  which  has  been  trans- 
erred  into  it,  or,  more  properly  speaking, 
biorbed.  Its  constitution  is  as  follows  :  A 
^resident  apiKtinted  by  her  Majesty.  All  her 
lfajesty*s  Principal  Secretaries  of  State  for 
he  time  being.  The  Lord  Privy  Sesd.  The 
Jhancellor  of  the  Exchequer.  A  Parliamcn- 
*ry  Secretary.  A  permanent  Secretary. 
It  has  also  a  medical  officer,  various  inspec- 
ors  (scientific,  legal,  and  others),  and  a  large 
uff  of  clerks  and  officials. 
The  powers  and  duties  of  the  board  are 
Teat  and  various.  They  are  as  follows : — 
The  powers  and  duties  of  the  Poor -Law 
!oard  as  far  as  it  concerns  England. 
All  the  matters  referring  to  public  heiUth 
itherto  devolving  upon  the  Secretary  of  State 
•  the  Privy  Council. 

It  haji  a  general  power  over  the  acts  of  aU 
cal  authorities. 

It  has  all  the  powers  and  duties  that  the 
oanl  of  Trade  hitherto  had  under  the  Alkali 
ct,  18C3.  See  Alkali  Acts. 
All  the  ]>owcrs  of  the  l>oard  of  Trade  with 
rspcct  to  the  supcr>uiion  of  the  metropolitan 
ater-sui>ply. 

All  the  i>ower8  and  dutieR,  &c.,  of  the  Home 
ecrctary  in  relation  to  turnpike  roads,  high- 
ays,  paths,  and  hedges  in  England  and 
^'alcs  are  now  transferred  to  tho  Local 
Sovernment  Board. 

All  the  |>owers  and  duties  relating  to  the 
egistration  of  births,  deaths,  and  marriages ; 


drainage  and  all  sanitary  matters  ;  baths  afid 
wash-houses;  public  monuments;  town  im- 
provements; artisans' and  labourers' dwellings. 

The  powers  and  duties  of  the  Privy  Council 
as  to  prevention  of  disease  and  vaccination. 

And  lastly,  local  taxation  as  far  as  the 
Home  Secretary  is  concerned. 

The  Sanitary  Acts  formerly  conducted  by 
either  the  Secretary  of  State  or  the  Privy 
Council  may  be  conveniently  summarised  as 
follows : — 


Ckl 


Secretary 

Will.  IV.  c.  86. 

1  Vict.  c.  22. 

»  A  10  Vict.  c.  74. 

10  k  11  Vict.  c.  84. 

10  k  11  Vict  c.  61. 

11  k,  12  Vict.  c.  «3. 
21  k  22  Vict.  c.  98. 
23  A  24  Vict.  c.  30. 


of  State. 

24  is  25 
26^^27 
28A29 
29  6  30 
SO  is  SI 
31  A  32 

31  A  32 

32  6  33 


Vict. 
Vict. 
Vict. 
Vict. 
Vict. 
Vict. 
Vict. 
Vict. 


c.  61. 
c.  17. 
c.  75. 
c.  96. 
c.  118. 
c.  115. 
c.  130. 
c.  10t>. 


Prity  Council. 


11  A  12  Vict.  c.  63. 
18  k  19  Vict.  c.  116. 

21  A  22  Vict.  c.  97. 

22  A  23  Vict.  c.  8. 


23  A  24  Vict  c.  77. 

29  A  30  Vict.  c.  90. 

30  A  31  Vict.  c.  84. 

31  A  32  Vict.  0.  115. 


The  transfer  power  also  applies  to  amended 
Acts  ;  it  therefore  includes  the  recent  Public 
Health  Act,  which  consolidates  a  great  many 
of  these  Acts,  and  also  still  farther  enlarges 
the  powers  of  the  Local  Government  Board, 
especially  as  to  the  compulsory  union  of  dis- 
tricts, &o. 

The  Local  (Government  Board,  when  any 
portion  of  the  salaries  of  officers  is  paid  out 
of  Government,  has  the  power  to  confirm  or 
reject  their  appointment,  to  lay  down  the 
duties,  and  to  determine  the  salaries.  Even 
when  the  salary  of  medical  officer  of  health  is 
paid  entirely  by  the  local  authority,  the  Local 
Government  Board  may  by  order  prescribe 
his  qualification  and  duties.— (P.  H.,  s.  191.) 

The  Local  Government  Board  act  often 
through  provisional  orders  {tee  Orders,  Pro- 
visional) and  through  "orders." 

The  general  routine  business  of  sanitary 
authorities— such  as  the  regulation  of  salaries, 
the  duties  of  their  officers,  and  even  certain 
compulsory  matters,  such  as  the  union  of  dis- 
tricts for  the  joint  appointment  of  a  medical 
officer  of  health— may  be  dealt  with  by  the 
**  orders "  of  the  Local  Government  Board 
without  having  recourse  to  a  provisional 
order  (except  in  the  case  of  opi^osition). 
These  orders  are  to  be  binding  and  conclusive 
as  to  tho  matters  to  which  they  refer.— (P.  H., 
s.  295.) 

Tho  Local  Government  Board  may  from 
time  to  time  make  in<iuiries  under  the  J*ublic 
Health  Act,  the  costs  of  such  inc^uiries  being 
settled  by  a  Local  Government  **  order ; "  and 
every  such  order  may  be  made  a  rule  of  in  one 
of  the  superior  courts  of  law,  on  the  applica- 
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tion  of  any  penon  named  therein.— (P.  H., 
8.  203,  294.) 

The  settlement  of  difference!  arising  oat  of 
the  transfer  of  powers  or  property  to  local 
authority  is  a  matter  which  the  Jjocal  Govern- 
ment Board  has  also  power  to  settle  by  order. 

The  most  in)]>ortant  powers  of  the  Local 
Government  Board  are— (1)  The  compulsory 
union  of  districts  {see  Sanitary  Districts)  ; 
and  (2)  the  power  to  enforce  i>erformance  of 
duty  by  defaulting  local  authority,  as  fol- 
lows : — 

Where  complaint  is  made  to  the  Local 
Government  Board  iliat  a  local  authority  has 
made  default  in  providing  thoir  district  with 
sufficient  sewers,  or  in  the  maintenance  of 
existing  sewers,  or  in  providing  their  district 
with  a  supply  of  water,  in  cases  where  danger 
arises  to  the  health  of  the  inhabitants  from 
the  insufficiency  or  unwholesomeness  of  the 
existing  supply  of  water,  and  a  proi)er  supply 
can  bo  got  at  a  reasonable  cost,  or  that  a  local 
authority  has  made  default  in  enforcing  any 
provisions  of  this  Act  which  it  is  their  duty 
to  enforce,  the  Jjocal  Government  Board,  if 
satisfied,  after  due  inquiry,  that  the  authority 
has  been  guilty  of  the  alleged  default,  shall 
make  an  order  limiting  a  time  for  the  per- 
formance of  their  duty  in  the  .matter  of  such 
complaint.  If  such  duty  is  not  performed  by 
the  time  limited  in  the  order,  such  order  may 
be  eufurced  by  writ  of  mandamus,  or  the 
Local  Government  Board  may  appoint  some 
person  to  ])erform  such  duty,  and  shall  by 
order  direct  tluit  the  expenses  of  performing 
the  same,  together  with  a  reasonable  remuner- 
ation to  the  person  appointed  for  superin- 
tending such  performance,  and  amounting  to 
a  sum  specified  in  the  order,  together  with 
the  costs  of  the  proceedings,  shall  be  paid  by 
the  authority  in  default ;  and  any  order  made 
for  the  payment  of  such  expenses  and  costs 
may  be  removed  into  the  Court  of  Queen's 
Bench,  and  bo  enforced  in  the  same  man- 
ner as  if  the  same  were  an  order  of  such 
court. 

Any  person  appointed  under  this  section  to 
perform  tlie  duty  of  a  defaulting  local  autho- 
rity shall,  in  the  performance  and  for  the 
purposes  of  such  duty,  be  invested  with  all 
the  powers  of  such  authority  other  than  (save 
as  hereinafter  provided)  the  i>owers  of  levying 
rates  ;  and  the  Local  Government  Board  may 
from  time  to  time  by  order  change  any  person 
BO  appointed.— (P.  H.,  s.  299.) 

Any  sum  s]>ecif!ed  in  an  order  of  the  Local 
Government  Board  for  payment  of  the  ex- 
penses of  performing  the  duty  of  a  defaulting 
local  authority,  together  with  the  costs  of  the 
proceedings,  shall  be  deemed  to  be  expenses 
proi>erly  incurred  by  such  authority,  and  to 


be  a  debt  due  from  such  authority,  and  psj- 
able  out  of  any  moneys  in  the  hands  c^  such 
authority  or  of  their  officers,  or  out  of  uj 
rate  applicable  to  the  payment  of   any  ex- 
penses properly  incurred  by  such  authoritj, 
which  rate  is  in  this  part  of  this  Act  referred 
to  as   **the  local  rate."     If  the  defsaltiii; 
authority  refuses  to  pay  any  such  sum,  with 
costs,  as  aforesaid,  for  a  period  of  foarteea 
days  after  demand,  the   Local  Goveraa«Dt 
Board  may  by  onler  empower  any  penon  to 
levy,  by  and  out  of  the  local  rate,  such  nun 
(the  amount  to  be  specified  in  the  order)  u 
may,  in  the  opinion  of  the  Local  Govemmeni 
Board,  be  sufficient  to  defray  the  debt  bo  due      ' 
from  the  defaulting    authority,  and  sll  ei* 
penses  incurred  in  consequence  of  the  non- 
payment of  such  debt. 

Any  person  or  persons  so  empowered  shAU 
have  the  same  powers  of  levying  the  l<tcai 
rate,  and  requiring  all  officers  of  the  defnalt- 
ing  authority  to  pay  over  any  moneys  in  their 
hands,   as  the  defaulting    authority  woui^ 
have  in  the  case  of  expenses  legaUy  psyaUlo 
out  of  a  local  rate  to  be  raised  by  such  autho' 
rity ;  and  the  said  i)erson  or  persons,  sftf^*! 
repaying  all  sums  of  money  so  due  in  respe^' 
of  the  order,  shall  pay  the  surplus,  if  any  (tl*  * 
amount  to  be  ascertained  by  the  Local  Goverc:^ 
ment  Boards,  to  or  to  the  order  of  the  defanl*^ 
ing  authority.— (P.  H.,  s.  300.) 

The  Local  Government  Board  may  froc= 
time  to  time  certify  the  amount  of  expensed 
that  have  been  incurred,  or  an  estimate  c^ 
the  expenses  about  to  be  incurred,  by  ao 
])erson  appointed  by  the  said  board  undevs 
this  Act  to  perform  the  duty  of  a  defaultin 
local  authority ;  also,  the  amount  of  any  loa 
required  to  be  raised  for  the  puqwse  of  def raj^ 
ing  any  expenses  that  have  been  so  incurreiH^ 
or  are  estimated  as  about  to  be  incurred ;  an 
the  certificate  of  the  said  board  shall  be  coe= 
elusive  as  to  all  mutters  to  which  it  relates. 

Whenever  the  Local  Government  Board  s^ 
certifies  a  loan  to  be  required,  the  PublB 
Works  Loan  Commissioners  may  advance  t^ 
the  Local  Gov(>rnment  Board,  or  to  any  i)eac 
sou  appointed  as  aforesaid,  the  amount  of  tb^ 
loan  so  certified  to  be  required  on  the  securit-^ 
of  the  local  rate,  without  requiring  any  othev 
security;  and  the  Local  Government  Boarus 
or  the  person  so  ap]>ointcd,  may,  by  any  iifli 
strument  duly  executed,  charge  the  local  ral^ 
with  the  repayment  of  the  princii>al  an^ 
interest  due  in  res]>cct  of  such  loan,  atr'- 
every  such  charge  shall  have  the  same  effe  -^ 
as  if  the  defaulting  local  authority  were  er_= 
powered  to  raise  such  loan  on  the  security 
the  local  rate,  and  had  duly  executed  an  i-^ 
strument  charging  the  same  on  the  local  raflfc 
-(P.  H.,  s.  SOL) 
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Any  principal  money  or  interest  for  the  time 

"*i&g  dae  in  respect  of  any  loan  under  this 

Aet  made  for  payment  of  the  expenses  in- 

cvutied  or  to  be  incurred  in  the  performance  of 

the  duty  of  a  defaulting  locid  authority  shall 

1>e  taken  to  be  a  debt  due  from  such  nuthority, 

snd,  in  addition  to  any  other  remedies,  may 

ht  recovered  in  the  manner  in  which  a  debt  due 

from  a  defaulting  authority  may  be  recovered 

in  pursuance  of  the  provisions  of  this  Act. 

The  surplus  (if  any)  of  any  such  loan,  after 
payment  of  the  ex{>en8es  aforesaid,  shall,  on 
the  amount  thereof  being  certified  by  the 
Local  Government  Board,  be  paid  to  or  to  the 
order  of  the  defaulting  authority. 

**  Expenses,"  for  the  purposes  of  the  pro- 
Tiaions  of  this  part  of  this  Act  relating  to 
defaulting  local  authorities,  shall  include  all 
ranos  payable  under  those  provisions  by  or  by 
the  order  of  the  Local  Government  Board,  or 
the  person  appointed  by  that  board. — (P.  H., 
s.  dCKL)  See  Inspectors,  Local  Government  ; 

SA2CITART  AUTHORITIliS,  kc. 


—  Common  Lodging- 
^uKML— The  regulations  as  to  lodging-houses 
are  oontained  in  the  following  sections  of  the 
FabUe  Health  Act,  1875  :— 

l&rtTj  local  authority  shaU  keep  a  register 
in  which  shall  be  entered  the  names  and  resi- 
dences of  the  keepers  of  all  common  lodging- 
houses  within  the  district  of  such  authority, 
and  the  situation  of  every  such  house,  and  the 
number  of  lodgers  authorised  according  to  this 
Act  to  be  received  therein. 
^  A  copy  of  any  entry  iu  such  register,  cer- 
tified by  the  person  having  charge  of  the  regis- 
^f  to  be  a  true  copy,  shall  be  received  in  all 
courts  and  on  all  occasions  as  evidence,  and 
Khali  be  sufficient  proof  of  the  matter  regis- 
tered, without  production  of  the  register,  or 
<*f  any  document  or  thing  on  which  the  entry 
^  founded ;  and  a  certified  copy  of  any  such 
^'itry  shall  be  supplied  gratis  by  the  person 
"uving  charge  of  the  register  to  any  person 
^I'plying  at  a  reasonable  time  for  the  same. 
— (P.  H..  B.76.) 

A.  person  shall  not  keep  a  common  lodging- 

c^oxise  or  receive  a  lodger  therein  until  the 

^onM  has  been  registered  in  accordance  with 

^Ue  provisions  of  this  Act ;  nor  until  his  name 

lis  ^he  keeper  thereof  has  been  entered  in  the 

Teg^ister  kept  under  this  Act :  provided  that 

'When  the  person  so  registered  dies,  his  widow 

<jr  aaj  member  of  his  family  may  keep  the 

house  as  a  common  lodging-house  for  not 

more  than  four  weeks  after  his  death  without 

being  registered   as    the    keeper   thereof.— 

(P.  H.,  8.  77.) 

A  house  shall  not  l>e  registered  as  a  common 
I.Hlging-honse  until  it  has  been  inspected  and 


approved  for  the  purpose  by  tyme  officer  of  the 
local  authority ;  and  the  local  authority  may 
refuse  to  register  as  the  keeper  of  a  common 
lodging-house  a  person  who  does  not  produce 
to  the  local  authority  a  certificate  of  character, 
in  such  form  as  the  local  authority  direct, 
signed  by  three  inhabitant  householders  of  the 
parish  respectively  rated  to  the  relief  of  the 
poor  of  the  parish  within  which  the  lodging- 
house  is  situated  for  property  of  the  yearly 
rateable  value  of  six  pounds  or  upwards. — 
(P.  H..S.  78.) 

The  keeper  of  every  common  lodging-house 
shall,  if  required  iu  writing  by  the  local  au- 
thority so  to  do,  affix  and  keep  xmdefaced  and 
legible  a  notice  with  the  words  **  Registered 
Cummon  Lodgiug-House,"  in  some  conspicuous 
place  on  the  outside  of  such  house. 

The  keeper  of  any  such  house  who,  after 
requisition  in  writing  from  the  local  authority, 
refuses  or  neglects  to  affix  or  renew  such 
notice,  shall  be  liable  to  a  penalty  not  exceed- 
ing five  jiounds^  and  to  a  further  penalty  of 
ten  shillings  for  everj*  day  that  such  refusal  or 
neglect  continues  after  conviction.— (P.  H., 
s.  7U.) 

Every  local  authority  shall  from  time  to 
time  make  bylaws— 

1.  For  fixing  and  from  time  to  time  varying 
the  number  of  lodgers  who  may  be  re- 
ceived into  a  common  lodging-house,  and 
for  the  separation  of  the  sexes  therein; 
and, 

2.  For  promoting  cleanliness  and  ventilation 
in  such  houses  ;  and, 

3.  For  the  giving  of  notices  and  the  taking 
I>recautions  in  the  case  of  any  infectious 
disease;  and, 

4.  Generally  for  the  well-ordering  of  such 
houses.— (P.  H.,  s.  80.) 

Where  it  a])pears  to  any  local  authority  that 
a  common  lodging-house  is  without  a  proper 
supply  of  water  for  the  use  of  the  lodgers, 
and  that  such  a  supply  can  be  furnished 
thereto  at  a  reasonable  rate,  the  local  autho- 
rity may  by  notice  in  writing  require  the 
owner  or  keeper  of  such  house,  within  a  time 
specified  therein,  to  obtain  such  supply,  and 
to  do  all  works  necessary  for  that  puri)ose ; 
and  if  the  notice  be  not  complied  with  accord- 
ingly, the  local  authority  may  remove  suuh 
house  from  the  register  until  it  is  complied 
with.— (P.  H.,  s.  81.) 

The  keeper  of  a  common  lodging-house 
shall,  to  the  satisfaction  of  the  local  autho- 
rity, limewosh  the  walls  and  ceilings  thereof 
in  the  first  week  of  each  of  the  months  of 
April  and  October  in  every  year.  Penalty  for 
neglect,  forty  shillings  or  less.— (P.  H.,  s.  82.) 

The  keeper  of  a  common  lodging-house  in 
which  beggars  or  vagrants  are  received  to 
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ludge,  shall  from  time  to  time,  if  required  in 
writing  by  the  local  authority  so  to  do,  report 
to  the  local  authority,  or  to  such  person  as 
the  local  authority  direct,  every  person  who 
resorted  to  such  house  during  the  preceding 
day  or  night,  aud  for  that  purpose  schedules 
shall  be  furnished  by  the  local  authority  to 
the  person  so  ordered  to  report,  which 
schedules  he  shall  fill  up  with  the  informa- 
tion ref^uired,  and  transmit  to  the  local 
authority.  — (P.  H.,  s.  83.) 

'l*ho  keeper  of  a  common  lodging-house 
Khali,  when  a  person  in  luch  house  is  ill  of 
fever  or  any  infectious  disease,  give  immediate 
notice  thereof  to  the  medical  officer  of  health 
of  the  local  authority,  and  also  to  the  poor- 
law  relieving  officer  of  the  union  or  parish  in 
which  the  common  lodging-house  is  situated. 
—(P.  H.,  8.  84.) 

The  keeper  of  a  common  lo<lging-house,  and 
every  other  person  having  or  acting  in  the 
care  or  management  thereof,  shall,  at  all 
times  when  required  by  any  officer  of  the  local 
authority,  give  him  free  access  to  such  house 
or  any  part  thereof.  Penalty  for  refusiug 
aceeMy  five  pounds  or  less.— (P.  H.,  s.  85.) 

Any  keeper  of  a  common  lodging-house,  or 
other  person  having  or  actiug  in  the  care  or 
management  thereof,  wlio — 

1.  Receives  any  lodger  in  such  house  with- 
out the  same  being  registered  under  this 
Act;  or 

2.  Fails  to  make  a  report,  after  he  has  been 
furnished  by  the  local  authority  with 
schedules  for  the  purpose  in  pursuance  of 
this  Act,  of  the  persons  resorting  to  such 
house ;  or 

3.  Fails  to  give  the  notices  required  by  this 
Act  where  any  person  has  been  cou fined 
to  his  bed  in  such  house  by  fever  or  other 
infections  disease, 

shall  be  liable  to  a  penalty  not  exceeding  five 
iwunds,  and  in  the  case  of  a  continuing  offence 
to  a  further  penalty  not  exceeding  forti/  shil- 
lings for  every  day  during  which  the  offence 
continues. — (P.  H.,  s.  80.) 

In  auy  proceedings  under  the  provisions  of 
this  Act  relating  to  common  lodging-houseo, 
if  the  inmates  of  any  house  or  part  of  a  house 
allege  that  they  are  members  of  the  same 
family,  the  bunlen  of  proving  such  allegation 
shall  lie  on  the  persons  making  it.  — (P.  H., 
s.  87.) 

Whore  the  keeper  of  a  common  lodging- 
house  is  convicted  of  a  third  offence  against 
the  provisions  of  this  Act  relating  to  common 
lodging-houses,  the  court  before  whom  the 
conviction  for  such  third  offence  takes  place 
may,  if  it  thinks  fit,  adjudge  tluit  he  shall  not 
at  any  time  within  five  years  after  the  convic- 
tion, or  within  such  shorter  period  after  the 


conviction  as  the  court  thinks  fit,  keep  or 
have  or  act  in  the  care  or  management  of  a 
common  lodging-house  without  the  previou 
licence  in  writing  of  the  local  authority,  which 
licence  the  local  authority  may  withhold  or 
grant  on  such  terms  and  conditions  as  tlier 
think  fit.— (P-  H.,8.88.) 

For  the  purposes  of  this  Act  the  cxprefsioo 
** common  lodging-house**  includes,  in  aoj 
case  in  which  only  part  of  a  house  is  uned  u 
a  common  lodging-house,  the  part  so  used  of 
such  house.— (P.  H.,  i.  89.) 

ByUtics  as  to  Houses  lei  in  Lodf/infjs.—Th^ 
Local  Government  Board  may,  if  they  think 
fit,  by  notice  published  in  the  *'  London  Ga« 
zette,'*  declare  the  following  enactment  to  be 
in  force  within  the  district  or  any  part  of  the 
district  of  any  local  authority,  and  from  and 
after  the  publication  of  such  notice  ndi 
authority  shall  be  empowered  to  make  byUvi 
for  the  following  matters  ;  (that  is  to  say,) 

1.  For  fixing  the  number,  and  from  time  to 
time  varying  the  number  of  persons  who 
may  occupy  a  house  or  part  of  a  hooie 
which  is  let  in  lodgings  or  occupied  by 
members  of  more  than  one  family,  and 
for  the  separation  of  the  sexes  in  a  house 
so  let  or  occupied : 

2.  For  the  registration  of  houses  so  let  or 
occupied : 

3.  For  the  inspection  of  such  houses ': 

4.  For  enforcing  drainage  and  the  prorision 
of  privy  accommodation  for  such  houses, 
and  for  promoting  cleanliness  and  venti- 
lation in  such  houses  : 

5.  For  the  cleansing  and  limewashing  at 
stated  times  of  the  premises,  and  for  the 
paving  of  the  courts  and  coortyarda 
thereof : 

6.  For  the  giving  of  notices  and  the  taking 
of  precautions  in  casj  of  any  infectious 
disease. 

This  section  shall  not  apply  to  common 
lodging-houses  within  the  provisions  of  this 
Act  relating  to  such  houses.  —  (P.  H.,  s.  90.) 

ZiOgnxrood — Logwood  is  the  produce  of  the 
heartwood  of  the  Hctmatoxylon  Campechianua. 
It  contains  a  crystalline  matter  termed  hcema- 
toxylin  (CigHi406,  H20,and  aH.O,  Gerhardt), 
which  in  its  pure  state  is  not  red,  but  struw* 
yellow  or  honey-yellow.  Logwood  is  exten- 
sively used  in  dyeing,  for  the  production 
of  reds,  violets,  purples,  blacks,  drabs,  &c. 
It  readily  yields  its  colour  both  to  spirits  and 
boiling  water.  A  solution  of  logwood  ii 
turned  yellow  by  acids,  and  deepened  in 
colour— which  is  a  fine  red  turrung  on  purple 
or  violet — by  alkalies.  Logwood  is  used  to 
colour  tea,  chicory,  bottled  red  fruits,  per' 
wine,  claret,  &c. 


I.TIP  (3' 

ptdita  (sjiL  ffumu/in)  — The  bitter 
.pie  of  hopi  may  be  procurej  by  treating 
qaeoui  eitmct  of  ttte  lupuliuic  glstida 
d  with  a  little  lime  with  nlcohol.  The 
olic  tincture  is  to  be  evaporated  to  dr;- 
tbe  reudoe  treated  vitb  vkter,  ami  tbe 


3^ «»B 

eolution  eraporated.  Tbc  reiidue  vbaa  vubed 
with  etber  ii  lupuUte.  tt  it  oeatnl,  uu- 
crjttaJliuble,  yellowiab  vliite,  Ter;  bitter, 
■oluble  in  twenty  parti  of  water,  very  aoluble 
in  alcohol,  and  aiightly  ■□  in  ether.  Lupulite 
ooatoint  no  Ditrogeo.    See  Rots. 


M. 


aeoaroai— Tliia  tubstnnce  u  manufac-  |  elioret  of  tbe  Peniau  Gulf.    It  is  due  to  a 

I  from  IIhIibd  wheat,  wliioh  it  remarkably     fuDgua  which  eati  away  and  hurrowi  into  the 

in  Gluten.     It  ia  highly  uutiitioui,  but  I  bonei  of  tbe  foot.    Kir.  Berkeley,  our  eminent 

what  indigestible.  '  fungologiat,  lacceededin  developing  a  jieouliar 

eight  for  weight,  iiiDccaroni  containaftam  •  mould,  the  perfect  eondition  of  the  gpeciea, 

to  three   times  ai  much   Seih-forming     from  portion!  of  mycelium  which  Tare  >eut 

rial  oa  gooil  whentcn  bread.     Thii  i>  the     hiui  by  Dr.  Carter. 

opof  eniinentoriKljlicnUhemistaathonie         There  appear  to  be  three  diatinol  fotnu. 

abrnd,  while  Dr.  Haasall  claime  fur  it 

oore  nutrient   power    than   any   of  the 

It  enij.ioyed  aa  foud  ia  thit  ouontry. 

aM— The  tough,  mem branoui,  lacerated 

■ing  {ariliode)  of  the  nutmeg.     There  are 

latieties— the  cultivated,  and  the  wild  or 

mace  ;  the  latter  ia  of  a  dark-red  colour, 

1  deficient  in  flarour  and  aroma.     In  ita 

«1  propertiei  it  reiemblea  tlie  nutmeg,  but 

laeiamore  agreeable  odour.    The  follow. 

1.  according  to  N.  K  Henry,  the  comjHui- 

ofmnce:- 


ultemtion  by  tbe  admixture  of  the  wild 
ii  euilv  detected,  on  account  of  ita 
red  colour  and  its  want  of  flavour  and 

mokerel  (iho  Scnmbrr  iramhrut,  Linn.) 
well-known,  Bpiuy-linDed  sea-Gih,  much 
ined  at  certain  seasons  for  the  table.  It 
uacteriwd  by  the  |ui>»enoe  of  about  7 
ent.  of  fatty  matter  incorporated  with 
fsh,  and  cunaequeBiJy  is  leas  suited 


nthe  ' 
lly  it  iuiluccs  syraptoma  tc 


Hah.     Occa- 
mbling  those 


ftdnra  Foot  (myn.  Xr,ttCrtmn)—Tbit  is 
■tM  of  the  f.«t  described  (I860)  by  Dr. 
'.  Carter  of  Bombay,  and  recognised 
-  '-renty  years  previously,    " 


The  first  form  is  that  in  which  tbe  bones  of 
the  foot  and  the  lower  end  of  the  leg  bones 
are  perforated  in  every  ilirection  with  canals 
and  cavities,  the  eavitiea  being  filled  up  with 
the  fungus,  which  is  in  the  form  of  black 
masses ;  these  maaiea  are  of  a  dark  red  colour 
internally.  Tbe  whole  of  the  surrounding 
'?'!*''  I*,"**  ■™  «?l'eJ'l«'l  in  a  »eniiK)pafino 


^       ill-   .  ; I  ""■~'  1—"  ■"■  ""■Mvuueu  in  a  aeninmanno 

pMti  Of  India,  and  the  north-eaatem  |  glairy  labatanea.    Thera  ia  »  fotid  purnluit 


diKLuge,  and  tha  whole  foot  i*  enlarged  ind  i  groapt  of  nunalc  orutge-eolonnd  l>utic%. 

hu  Kanewhat  the  eppeannce  of  the  aireUiiie    and  oocuionaU;  lajer  celli.     Fig.  60,  f[~  i^ 

•een  in  bad  cua  of  icrof ula  (ta  Sg.  59).  |  the  "  InteUectnid  Obierrer,"  ehowi  the  lai~^ 

There  are  aUo  to  be  Ken  in  the  thin  ovt 


They  preacn  t  the  character  of  a  tme  mdium, 
tuch  »a  0.  Jalvara.  Short,  hpaded,  tawny 
thread!  ariso  from  a  common  liaae.  consisting 
of  cylindrical  arttcuLited  filanicnti.  bearing 
on  their  tipa  ipore-like  cells.  The  fnnguaoE 
the  toot  closely  reumblei  the  genua  vmixir, 
but  there  is  no  aAuiadia  in  the  ipomnBium 
—a  chaiaeter  which  acoorda  with  ckionypkc 
rather  than  with  nuntr,  therefore  the  gpecies 
baa  been  DBmed  by  Ur  Berkeley  Chionypht 

In  the  lecond  form  the  blnrkfungas  massea 

■tead  ;  the  diaisne,  howeTer,  is  the  aarae. 

The  third  form  occnn  in  tnrvJura.  hence  the 
am*  madura  foot.  In  this  form,  alao,  there 
are  no  black  maasea,  but  small  partielea  look- 
ing like  graina  of  red  |iepper. 

Thia  disease  of  tbc  foot  ia  confined  to  the 
nativea  of  India  who  go  about  with  naked 
feet.  The  fnngna  germ  ia  veTyprobaUy  intro- 
duced through  aomo  acratch  or  abrasion  of 
the  akin.  The  only  remrdy  is  ani|>utation. 
It  ia  evidently  a  preventiblc  diaeasc,  and  the 
mcana  are  obriona— vii.,  cleanlineas  and  the 
efficient  protecUou  of  the  feet. 


lide  of  mngnesium,  MgO) — 
Magnesium,  the  metallic  bate  of  thumagneainn 
■alts,  does  not  eiiat  native.  When  obtained 
artificinlly  it  is  a  liriUiant  grey-coloureil  mclal, 
■pecifio  gravity  17,  not  readily  oxidised  ex- 
cept when  heated  in  air;  it  then  forma  the 
earth  magnesia.    Thia  ia  a  white  powder  with 


scarcely  any  taste,  almost  insgluble  in  water, 
but  when  moistened  gives  a  alight  alkaline 
reaction  to  tunnerio  paper,  turning  it  brown. 
It  dissolves  without  efferiesccnce  in  hydro- 
chloric acid,  and  the  solution,  when  neutrsliaed 
by  a  mixed  solution  of  ammonia  and  chloride 
of  ammonia,  gives  a  copious  crjttalline  deposit 
when  phosphate  of  soda  ia  added  (the  ammoDio- 
magncsi  an  phosphate).  Dissolved  in  nitric  acid. 


Used  « 


V  oEai 


and  chloride  of  an 

niDnium   i 

does  no 

give 

any  precipitate  with  oialale 

f  atnmot 

a.  a 

chloride  of   bariun 

.  abowing 

he  abse 

ce   ol 

any  sulphate  cf  lim 

e  or  eatbon 

ite  of  magnesi* 

andlirae-thommi 

frequent  a 

lultersli 

Stsgnena  is  used  for  the  purpoae  of  ai 

ult«^ 

ating  tea,  tobacco. 

and  other 

uhatance 

i.a.>J 

it  ia  found  in  the  v 

h  of  coffee 

and  chicon-- 

Hkize— iScc  Flui'R,  iKDiAii-CiiiiN,  ke. 
Kfctrin*  —  This   tabstanee   ia   prepa^C^ 
ram  Indian-corn  meal.     Sec  lMiiAS-CaKN~— — 
BIal«rl«— iSee  Hahshes. 
H«ligiuiiit    Pnatnle  —  See    Pl'etv  :;^3 

BEAlt — A  name  gii-en  to  different  kinil^^^ 
become  sweet  from  the  c  ■  ^' 
t  their  starch  (or  cellule—  -^ 
into  sugar,  in  consequence  of  incipient  ^^C 
minati on  artificially  produced.  The  prin^L  ~p 
cereals  ao  treated  are  bailey,  oats,  E — :J* 
maiie,  fto. ;  hut  barley  is  the  grain  umX^Mj 
employed. 
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uilt  is  that  produced  when  the  harley 

at  a  temperature  ranging  between 
120'  F.  This  forms  the  basis  of  all 
lors. 

or  p€ile  amber  malt  is  formed  when 
ia  raised  to  from  125**  to  135^ 
malt  is  produced  when  the  tempera- 
ges  between  140'  and  160";  and  if 
J  160°  or  180"*,  the  product  is  known 
-brown  or  pale  brown  malt.  The  lat- 
ch used  for  colouring  and  flavouring 
I  porter. 

ing  to  the  experiments  of  Lawes,  100 
Iry  barley  yield  DO '22  of  malt,  93 'DO 
nd  kiln  dust. 

loses  as  much  as  13*5  per  cent,  of  the 
intity  of  nitrogen  contained  in  100 
;he  dry  grain  in  being  converted  into 
iwcs  found  the  nitrogen  in  the  barley 
it  to  178  per  cent,  of  the  weight  of 
grain ;  that  contained  in  dry  malt 
0  per  cent. 

yields  about  80  per  cent,  of  malt 
ring  and  sifting  from  the  radicles, 
n  says  that  12  per  cent,  of  this  loss 
water,  only  8  per  cent,  being  wasted 
rm  of  carbonic  anhydride  and  trim* 
The  amount  of  diastase  yielded  does 
m1  -iljf  of  the  wi'ight  of  the  grain; 
found  that  other  grains  do  not  give 
luch  as  this. 

;r  to  determine  the  quality  of  malt, 
ags  are  required  to  be  known — viz., 
nount  of  moisture ;  (6)  the  amount 
e  matter  ;  (c)  the  amount  of  sugar, 
may  be  obtained  by  evaporating  in 
•-bath  about  1  gramme  of  the  care- 
;hed  and  powdered  substance  until 
to  lose  weight.     Malt  generally  con- 

8  per  cent,  of  water. 
lub.«-   matter  and  extract  may  bo 
in  an  exactly  similar  manner  to  that 

under  Tea.      Good  malt  gives  66 
of  extract. 

estimation  of  the  sugar,  see  Suqar, 
ON  OF.    ^Ve  alio  Beer,  kc 

anese,  Chloride  of  (MnCla)— This 
is  useful  for  preventing  decay  of 
atter.    Hce  Disinfectants. 

ros— Tlie  food  of  vegetables,  in  so  far 
rptnic  structure  is  concerned,  con- 
rely  of  inorganic  compounds,  which 
uic  acid,  water,  and  ammonia — the 
luct.s  of  putrefaction  ;  but  unless  to 
add(*(l  Kmall  quantities  of  certain 
ubstances,  the  vegetable  does  not 
ifficient  nutriment.  The  minenil 
ound  in  the  ashes  of  plants— silica, 
uid  phosphate  of   lime,   magnesia, 


soda,  sulphates,  and  oxide  of  iron,  and  other 
matters— appear  to  be  essential  to  the  exist- 
ence of  the  vegetable  tissue,  so  that  plants 
will  not  grow  in  soils  destitute  of  them.    The 
carbon  contained  in  plants  is  derived  from  the 
carbonic  acid,  the  hydrogen  and  oxygen  are 
chiefly  derived  from  the  water,  and  the  nitro- 
gen from  the  ammonia  which  is  supplied  to 
them  in  rain  and  in  manures,  and  which  re- 
mains in  the  soil  until  absorbed  by  the  roots. 
Differing  from  Bai*on  Liebig  in  his  **  min- 
eral theory  "  of  manuring,  Messrs.  Lawes  and 
Gilbert  have,    from  extensive  experiments, 
come  to  the  conclusion  that  it  is  impossible 
to  obtain  good  crops  by  using  mineral  manure 
alone,  and  that  nitrogenous  manures  (farm- 
yard manure,  guano,  ammoniacal  salts,  &o.) 
are  fertilising  agents  of  the  highest  order. 
The  following  are  some  of  the  numerous  sub- 
stances which  come  under  the  designation  of 
manures  :  Dejecta  and  debris  of  animals ;  re- 
fuse   from    slaughter-houses   (blood,    &c.), 
stables,  cesspools,  and  certain  manufactories  ; 
fish  (in    many  parts  of   the  country);    the 
ordinary  stable- dung,  which  contains  all  the 
elements  necessary  for  producing  vegetation  ; 
and  Guano   {which  tee),  a    ]>owerful  source 
of  ammonia,  containing  much  oxalate  and 
urate   of   ammonia  with  some    phosphates. 
Nightsoil  and  urine  (esi^ecially  the  latter)  are 
also  most  valuable  for  the  ammonia   they 
yield,  as  well  as  for  phosphates  and  potassa ; 
but  they  'are  very  much  neglected  in   this 
country,  although  their  importance  is  fully 
ap])reciated  in  Belgium,  France,  and  China. 
Messrs.  Lawes  and  Gilbert  have  estimated  the 
actual  value  of  both  urine  and  faeces  at  6s.  8d. 
per  individual  per  annum.    Nitrate  of  soda  is 
valued  as  a  source  of  nitrogen.     All  orgHnic 
substances  may  be  employed  as  manures,  those 
which  contain  nitrogen,  however,  most  readily 
decay  when  mixed  with  the  soiL 

The  mud  of  towns  has  been  successfully  used 
as  a  mxmure.  After  collection  it  requires  to  be 
left  to  the  action  of  the  air  for  six  months, 
and  as  during  this  time  it  gives  off  ver}'  un- 
pleasant emanations,  it  should  bo  stored  at 
some  distance  from  houses,  kc.  It  has  been 
stated  that  the  ashes  from  lead  and  zinc  manu- 
factories, when  used  as  an  earth -fertiliser, 
have  produced  in  animals  eating  the  herbage 
poisonous  symptoms.  Tardieu  instances  the 
case  of  a  cow  which  died  from  the  effects  of  eat- 
ing clover  that  had  been  manured  with  ashes 
containing  lead.  It  is  possible,  however,  that 
the  ashes  themselves  were  eaten,  and  that  they 
had  not  been  absorbed  by  the  earth.  See  Lkad. 
That  manures  have  frequently  been  the 
source  of  fever,  &c.,  few  care  to  deny ;  but  it 
is  probable  that  when  ill-effects  have  arisen, 
the  manure  has  contained  poisonous  human 
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excreta.  We  have  no  evidence  to  show  that 
the  ordinary  stableyard  duoghill  is  injuri- 
ous, unless  (as  happens  in  some  parts  of  the 
country)  human  fsecal  matter  is  mixed  with 
it.  In  China,  where  animal  dejecta  is  so 
largely  employed  in  agriculture  that  the  air 
is  filled  with  a  very  pungent  effluvia,  no  bad 
effect  is  produced,  owing  probably  to  the 
great  deodorising  and  absorbing  powers  of  the 
earth.  Parkes  states  that  he  has  been  unable 
to  find  any  satisfactory  evidence  of  disease 
being  produced  by  manuring  the  ground.  The 
ordinary  dung-heap  may  prove  inconvenient 
by  displacing  oxygon,  but  certainly  it  exhales 
no  specific  poison  of  its  own.  The  men  em- 
ployed in  the  EngliHli  manure  manufactories 
enjoy  excellent  liealth,  and  people  residing  in 
the  neighbourhood  do  not  appear  to  suffer 
any  annoyance. 

Turdicu,  Hpeaking  of  the  men  engaged  in 
making  poudrettef  says,  **  The  action  of  the 
exhalations  from  the  manure  manufactories 
on  man  is  certainly  not  injurious.  The  work- 
men show  actually  no  trace  of  sickness  or 
disease  which  can  be  referred  to  the  influ- 
ence of  tliese  exhalations."  In  this  opinion 
Parent-Duch&telet  and  Patissier  concur.  M. 
Patissier  states  that  he  has  not  observed 
workers  in  urates  and  powdered  manures 
attacked  with  any  peculiar  illness.  The 
two  inconveniences  which  they  suffer  from 
are  cuts,  which  heal  with  difficulty,  sometimes 
taking  as  long  as  three  months ;  and  a  slight 
ophthalmia,  caused  by  the  irritation  of  the 
ammoniacal  vapours— this,  however,  by  the 
application  of  some  simple  lotion,  readily  dis- 
appears. 

When  the  poudrette  is  decomposing,  and 
large  quantities  are  brought  into  a  small  space, 
serious  consequences  may  ensue.  Parent- 
Duchfitelet  mentions  the  case  of  a  vessel 
carrying  manure  to  Guadalou]>e  in  which  half 
the  crew  died,  and  the  rest  were  in  a  wretched 
state  of  health  on  arrival,  caused  by  the  ex- 
halations of  the  fermented  poudrette;  and 
the  same  effects  have  been  noticed  in  the 
boats  which  travel  witli  manure  between 
Rochelle  and  Nantes.  In  one  of  these  cases 
all  the  crew  were  attacked,  the  disease  ap- 
pearing in  the  form  of  "an  adynamic  fever." 
There  was  intense  pain  of  the  head  and  of  all 
the  limbs,  vomiting,  great  prostration,  and  in 
two  cases  severe  diarrhoea. 

The  internal  temperature  of  the  boat  was 
44'  C.  (111-2*  F.)  — the  port -holes  being 
open — while  the  external  temperature  was 
only  18*  C.  (64-4"  F.)  Much  vapour  was 
given  off  by  this  manure,  and  an  odour  re- 
sembling sulphuretted  hydrogen  and  am- 
monia was  also  apparent.  Parent- Duoh&te- 
let  advised   that   the   manures   should   bo 


mixed  with  plaster  and  conveyed  in  air-tight 
cavities. 

Manure  in  this  country  has  caused  tjrphoid 
fever ;  but  in  these  cases,  as  already  explained, 
there  was  in  all  probability  human  typhoid 
excrement  present. 

The  following  are  the  chief  regulations  io 
force  for  the  proper  keeping  of  dung,  &c.  :— 

Where  in  any  urban  district  it  appears  to 
the  inspector  of  nuisances  that  any  accoiuala- 
tion  of  manure,  dung,  soil,  or  filth,  or  oilier 
offensive  or  noxious  matter,  ought  to  be  re- 
moved, he  shall  give  notice  to  the  person  to 
whom  the  same  belongs,  or  to  the  occupier  of 
the  premises  whereon  it  exists,  to  remove  the 
same ;  and  if  at  the  expiration  of  twenty-four 
hours  after  such  notice  the  same  is  not  com- 
plied with,  the  manure,  dung,  soil,  or  filth,  or 
matter  referred  to,  shall  be  vested  in  and  be 
sold  or  disiK)sed  of  by  the  urban  authority, 
and  the  proceeds  thereof  shall  be  carried  to 
the  account  of  the  fund  or  rate  applicable 
by  them  for  the  general  purposes  of  this 
Act. 

The   expenses  of  removal   by  the  nrbnn 
authority  of  any  such  accumulation,  so  far  as 
they  are  not  covered  by  the  sale  thereof,  may 
be  recovered  by  the  urban  authority  in  a 
summary  manner  from  the  person  to  whom 
the  accumulation  belongs,  or  from  the  occu- 
pier of  the  premises,  or  (where  there  is  no 
occupier)  from  the  owner,  or  they  may  by 
order  of  the  urban  authority  be  declared  to 
be  private  improvement  expenses.— (P.  U.* 
s.  49.) 

Although  the  section  quoted  is  confined  to 
an  urban  district,  as  in  P.  H.,  s.  101,  it  i" 
expressly  provided  that  any  matter  or  thing 
removed  by  the  local  authority  in  abating  a 
nuisance  may  be  sold  by  public  auction,  it  is 
evident  that  after  failure  to  comply  with 
notice,  a  ruraf  authority  has  very  similar 
powers  to  urban  with  regard  to  the  sale  of 
manure. 

Notice  may  be  given  by  any  urban  authority 
(by  public  announcement  in  the  district  (»r 
otherwise)    for    the    periodical    removal    of 
manure  or  other  refuse  matter  from  mews, 
stables,  or  other  premises ;   and  where  any 
such  notice  has  been  given  any  person  to  whom 
the  manure  or  other  refuse  matter  belong 
who  fails  so  to  remove  the  same,  or  i)ermits  * 
further  accumulation,  and  does  not  continue 
such  periodical  removal  at  such  interval!  «** 
the  urban  authority  direct,   shall  be  lial>1* 
without  further  notice  to  a  penalty  of  tvt»ti^ 
shUliiiga  for  each    day  during   which  suo**- 
manure  or  other  refuse  matter  is  permitted 
accumulate. — (P.  H.,  s.  50.) 

In  Smith  r.  Waghoni,  27  J.  P.,  744,  Lot^ 
Chief -Justice  Cockbum  said,  ''A  dungh.:' 


ly  ormnr  not  be  knuiiiuice,  nccurJinetothe 
i;  in  which  it  ii  kegit.  If  the  UuDg  ii  kept 
loug  thmt  >  itcnch  ^riiei,  mid  HUnovaace  to 
e  Dcighbouring  inbabitanti,  tli«n  I  t)iiuk 
•  cue  comoi  witbiD  tbe  eaactmctit,  uiil  the 
irtj  mn]'  be  coarieted." 

rohaa— £n  Giebcise;  IlToieNE,  Mili- 
Traisin-o,  Sc. 
lt>r«'B  Milk— An  eakljua  ot  m&re'i  milk 

igiTfo  iu  article  Kouintui,  and  the  com|Kisi- 
loo  uf  the  uh  ii  to  be  found  id  tbe  tablet  ia 
rticle  Milk. 

Markets— In  non-torpDrat«  urban  c1i>- 
rkti,  with  cAnieot  ot  tbe  ownen  and  mts- 
Kjtn,  u  exprened  bj  Teaolatioo  at  a  public 
itettaeiiit  KlIw>Lim»:<»),  aud  in  corponte 
btricti.  with  the  coiiicnt  of  two-thinla  of  all 
<  mriuben  oF  tbe  aQthority,  an  urban  aani- 
rr  aulborit;  ma;  proviJo  withia  its  iliitrict 
Duket-jilace,  aud  cunatruct  a  markct-liouie  I 
th   lU  conveniencM.    lucb   as  houses  and  | 

"     " "    "  narket,  and  thus 

listing  eicluaive 
htt  moit  not  be  prejudiced  ;  so  that  if  sucli 
hb  ciii't,  the  aanitar;  lutboritj  cannot  set 
K  market  of  its  own  wilhout  the  consent 
tbepartieii  whose  riEhts  will  be  affected.— 

H..  8.166.) 
^oi  the  purpose  of  ^1"°^  nrban  outhorities 
ilitin  forettablishing  and  regnhiling  ntar- 
;■,  the  pronsiuns  oF  tlie  Markets  and  Fairs  I 
rases  Act,  ItMT,  are  inoorpontcd  with  the 
blic  Health  Act,  ]M7J,  so  far  aa  relates  to  ' 
>  hoUiDE;  of  the  market  or  fair  aud  the  pro-  | 
:tion  thereof,  to  the  weighing  i^uods  and 
ts,  and  to  hyUwi.  I 

.\11  market  tolls  >nu>it  be  approved  of  by 
3  Local  Government  llnanl. 
Thtre  also  exist  puwi-ra  hy  which  an  urban 
tlority  can  buy  the  iindiTtaking  of  a  niar- 
t  eomjfflny.— {I',  il.,  ».  H«-16a.) 

Manriacft— It  would  nppcar,  fiom  the 
qoiriei  of  Si.  l;ertiUon,  that  the  inflnencc 

the  conjugal  asuociation,  whether  on  the  ' 
tlth  nr  the  morality  of  both  sties,  is  cou- 
cmblv. 
t    is  ODiy,  however,   in  France,  Belgium, 

lioUand  Uiat  olBcinl  documents  allow  of 
tppreciation  of  the  differences  of  the  cun- 
ont  which  prevail  with  respect  to  celibates, 

married,  and  thv  widowed,  according  to 
Met,  and  iiationnlity. 
»  tutbeiHfn.it  is  found  that  from  twenty' 
to  thirty   years    the   married   tumiab  C 
:b>.  celibaU-i  IU,  and  widowers  22  deaths  > 

lOOO;  from  thirty  to  tliirty-fire  yeati  tbe  j 
-lit  are  respectively  7, 11.  and  10  per  100(1 ; 

from  thirty-five  to  forty  yeare,  7  j,  13,  and  J 
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17Jperl000j  aDdsoontorallotberages.  The 
married  man  continue*  to  have  greater  powen 
of  vitality  and  dies  leu  easily  than  tbe  celibate. 
I  This  cannot  be  eiplaiued  by  tbe  fact  that 
the  clasa  of  married  men  comprises,  as  a  rule, 
I  those  wbo  are  better  off  in  regard  to  worldly 
I  fortnoe,  who  are  more  prudent,  or  who  lead 
I  a  more  regular  life  than  others;  for  how  on 
this  assumption  can  we  explain  tlie  (compara- 
tively) great  mortality  wbicb  prevails  among 
I  the  widowers  of  all  ages  and  ot  all  oountriea! 
,  From  a  careful  eiaminatioD  of  the  French, 
I  Belgian,  and  Dutch  returns  during  tea  yean, 
I  it  is  founil  that  rer#  tarig  marriasia  do  not 
'  follow  this  rule ;  for  of  8000  men  who  marry 
'  before  twenty  in  France,  and  wliose  mortality 
before  marriago  was  hardly  7  per  1000,  tbe 
mortality  rises  after  msrringe  to  50  per  1000, 
young  married  men  from  eighteen  to  twenty 
yean  dying  at  the  same  rate  as  aged  men  ot 
I  from  siitj-five  to  seventy. 

In  inuncn  tbe  advantage  derived  from  mar- 
'  riage  doea  not  show  itself  until  after  twenty- 
Sve,  and  is  scarcely  remarked  until  thirty. 
From  thirty  to  thirty-five  the  deaths  amongst 
spinsters  sre  II,  and  only  9  per  1000  amongat 
wives  i  tbe  difference  increaaea  until  fifty-five, 
beyond  whicb  ago  tbe  advantage  diminiabrs 
somewhat.  From  fifty  to  fifty-five,  wive* 
exhibit  but  IS  or  lU  deaths  per  1000,  while 
spluttera  or  widows  fumiih  26  or  27.  Prior 
to  twenty-five  years  fur  France,  and  twenty 
years  for  Paris,  marriage  is  injuriiius  to  tbe 
vitality  of  wonii-n,  tbe  mortality  of  apiniten 
tiom  fifteen  to  twenty  being  "-53,  and  of 
wives  11  80  per  11X10 ;  and  of  spinsters  from 
twenty  to  twenty-live,  8-22,  of  wives  3!)2  per 
1000. 

The  effect  of  widowhood  on  the  mortality 
of  women  is  sintjular,  more  particularly  in 
Paris,  From  tiio  age  of  twenty-five  to  thirty 
it  is  miscliievou*  ;  for  while  but  S  deaths  per 
1000  were  fuminhed  by  maids  and  wives  of 
these  ages,  in  widows  the  figures  rose  to  17 
per  1000.  But  in  France,  and  eapeiially  in 
PariH,  lliis  niortiility  sa>q  diminishes,  and 
after  forty-five  it  is  not  greater  than  in  mudi 
uf  that  nge.  At  this  ajje  it  is  the  mothera 
who  ate  moat  ipared  by  death.  "  The  calcu- 
'  says  M.    Bcrtillon. 
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twenty  to  twenty-five  has  yet  a  mean  of  forty 
years  to  live  in  place  of  thirty-five  years,  and 
that  the  girt  who  marries  at  tbe  same  age  haa 
forty  years  of  life  to  hqic  for  in  place  of 
thirty-aix,  which  she  woulil  have  lived  un- 
married—(be  one  adding  five  years  to  his  exist- 
ence, and  the  other  four  yean  to  hers." 

The  influence  that  marriage  exerts  in  rela- 
tion to  criminality  is  also  singular.  For  lOO 
criminal  celibatea  there  ua  but  40  malried  u 
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regards  crimes  against  the  person,  and  only 
45  in  crimes  against  property ;  and  not  only 
does  this  enormous  disparity  exist,  but  in  the 
gradual  diminution  of  criminality  which  has 
taken  place  since  1840  the  married  have  borne 
the  largest  part.  The  criminality  of  widowers, 
and  especially  of  widows,  is  generally  some- 
what in  excess  of  that  of  the  married. 

The  number  of  suicides  among  celibates 
and  the  widowhood  is  about  double  that  which 
takes  place  among  the  married.  Insanity  also 
api)ear8  to  alfect  the  married  in  a  still  less 
proportion. 

BCarahes — To  define  accurately  what  a 
marsh  is,  is  not  easy ;  but  marshes  must  not 
be  confounded  with  peat-bogs,  for  the  latter 
never  produce  marsh  fevers  and  agues,  al- 
though the  cold  and  wet  may  induce  rheumat- 
ism. We  shall  in  this  article  give  the  term 
'*  marsh  "  a  wider  signiticanco  than  in  generally 
accorded  to  it,  and  consider  under  it  all  places 
from  which  miasmas  are  exhaled  —  ponds, 
lakes,  mouths  and  banks  of  rivers,  canals, 
ditches,  reservoirs,  rivulets,  and  some  parts 
of  the  sea-coast.  It  is  during  the  months  of 
July,  August,  and  September  that  the  vapours 
rising  from  marshes  are  most  pernicious,  and 
they  are  found  to  be  excessively  active  when 
both  summer  and  autumn  are  remarkable  for 
heat  and  humidity.  A  saturated  soil  gives 
off  a  larger  quantity  of  effluvia  than  one  that 
is  either  completely  submerged  or  very  dry. 
When  a  deep  layer  of  water  covers  the  marsli, 
the  miasmatic  vapours  almost  cease  to  form  ; 
and  when  the  ground  is  hard  and  dry,  the 
marsh  miasm  is  in  some  places  succeeded  by 
a  subtle  brilliant  dust,  which  with  the  slight- 
est breeze  rises  in  a  choking  cloud,  like  the 
sandy  particles  of  the  Great  Desert  driven 
before  the  hurricane.  In  such  cases  a  true 
mirage  is  not  unfrequent. 

Dr.  Ancelon  took  some  curious  and  in- 
structive observations  in  the  vicinity  of  the 
Lake  of  Luidre  (La  Meurthe).  He  found  that 
when  the  lake  wnj  filling,  intermittent  fever 
was  prevalent  in  the  neighbourhood,  that 
typhoid  raged  when  it  contained  its  ordinary 
amount  of  water,  and  that  in  the  dry  state 
fever  was  usually  met  with  in  a  malignant 
form. 

In  the  marshes  of  Normandy  much  the 
same  effects  have  been  observed. 

Malaria,  raised  by  the  solar  rays,  diffuses 
itself  during  the  day,  and  at  night,  as  the  dew 
condenses,  it  falls  ;  and  it  is  at  this  time  that 
its  effects  on  man  and  animals  are  most 
marked  and  deleterious. 

The  vaiK>ur8  arising  from  marshy  soils  are 
carried  by  the  winds;  and  Dr.  Le  F^vre 
affirms  that  the  miasma  proceeding  from  the 


marshes  of  Brouage  is  carried  as  far  as  Bock.  ■^. 
fort,  a  distance  of  7  or  8  kilometres  (a  kit  ^_>. 
metre =1093 -633  yards). 

Marennes,  a  town  which  is  Rurrounde<l  b.^f 
marshes,  is  alternately  preserved  or  attacke<<.  J, 

according  to  the  direction  of   the  wind.^ 

(M^LIER.) 

In  a  calm  air.  Levy  has  supposed  that  tb« 
malaria  will  spread  until  it  occupies  a  cube  of 
1400  to  2000  feet,  which  is  equivalent  to  sa.^ . 
ing  that  it  will  spread  700  to  1000  feet  hofi. 
zontally  from  the  central  point  of  tlie  maimli. 
But  currents  of  air  take  it  great  distance <«, 
though  the  best  observationa  show  that  thetsc 
distances  are  less  than  were  supposed,  ax&d 
seldom  exceed  1  or  2  miles,  unless  the  air- 
currents  are  ra^nd  and  strong.  The  preciase 
limits  are  unknown,  but  it  is  very  doubtful  if 
the  belief  in  transference  of  malaria  by  air- 
currents  for  10,  20,  or  even  100  miles  is  cor- 
rect.—(Parkes.) 

Salt  water  will  stop  the  spread  of  tlie 
miasma  better  than  fresh.  In  the  Cham  s  el 
3000  feet  stopped  it,  in  China  ji  of  a  mile, 
and  in  the  West  Indies  1  mile. 

M.  Pluvis,  in  his  excellent  treatise  on  tliia 
subject,  states  that  if  ponds  occupy  ^Is  pari 
of  the  soil  of  a  district,  the  action  of  "lite 
miasma  is  felt  on  a  i^  of  it. 

The  following  gases  are  usually  found  in  'tlie 
air  of  marshes :  Carbonic  acid,  *C  to  '8  per  lOOO 
volumes.  Watery  vapour  in  large  quanti'ty. 
Sulphuretted  hydrogen ;  if  the  water  of  "tlae 
marsh  contains  sulphates,  which  in  presence 
of  organic  matter  are  converted  into  Bulph.ixr- 
ets,  from  which  SHj  is  derived  by  the  action 
of  vegetable  acids.  Carburetted  hydrog:«iU. 
Free  hydrogen.  Ammonia.  Phosphoret-fc^^ti 
hydrogen. 

Vanguelin  (1810),  De  Lisle,  Moscati  (18XS), 
Boussingault  (182^-39),  Gigot  (1859),  BecoUi 
(1801),  have  all  described  organic  matter  a» 
being  present  in  considerable  quantity  in  'fc^lie 
air  of  marshes.  This  organic  matter,  wlx«n 
collected  in  snflicient  quantity  for  examLxi»- 
tion,  is  flocculent,  has  a  powerful  mansliy 
odour,  contains  nitrogen,  and  reduces  nitrat^^crf 
silver.  It  is  not  destroyed  by  ozone.  It  is  b.au1 
to  have  the  property  of  decomposing  quinxJKie. 

The  air  also  contains  innumerable  insccsta* 
infusoria,  &c.  It  would  appear  well  Wt^^h- 
lished  that  in  the  air  of  the  marshes  w^^^i 
Rome,  the  spores  and  sporangia  of  an  al^oid 
plant  are  found  in  quantity ;  and  Ba]e»««tra 
attributes  marsh  fever  to  this  cause,  l>ut 
proof  is  yet  wanting. 

Ozone  is  not  absent  from  marsh  air,  as  "^W 
once  supposed  ;  indeed,  stagnant  water»  »r© 
often  highly  oxygenated,  the  dissolved,  •i' 
containing  61  per  cent,  of  oxygen. 

A  slight  degree  of  elevation  will  frequently 
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although  the  spot  may  be  lurroundeil  by 

Ynar»lies~giTe  some  iiumunity  from  malaria, 
but  complete  security  is  only  obtoiued  at 
greater  heights. 

The  elevation  of  perfect  security  in  differ- 
ent parts  of  the  world  appears  to  be,  accord- 
ing to  Carritsre— 

_  Feet. 

""    lUtly 400to   60O 

America  (Appalachia)  .        3000 

California loOO 

Inilia 2000  to  2500 

IT  est  Indies  1400  to  1800,  up  to  2200 

Humboldt  said  that  in  Mexico  the  fever 
did    not  trouble  those  who  were  900  metres 
above  the  marshes  (metre  =  3*2dOS99  feet). 
The    effect  of  marshes  on  the  population  in 
the!  r  neighbourhood  is  most  marked.    "  Wher- 
eTer«^'   says    Siminot,    **the    marsh   miasm 
exists,  man  is  put  into  the  dilemma  either  to 
rem-ove  the  cause  or  to  be  annihilated."  Those 
irhoae  constitution  is  remarkable  for  vigour 
nuay  for  some  time  resist  the  insidious  influ- 
ences of  the  miasmic  vapours,  but  all  author- 
ities are  agreed  that  acclimatisation  is  abso- 
lately  imixossible.  Animals  suffer  equally  with 
man,  and  large  cattle  quickly  disappear  from 
marshy  countries.     "Wherever  these  malari- 
oaa  vapours  exist,  the  mean  length  of  life  is 
notabl?  reduced.     Hausset  and  Price  state 
that  it  does  not  exceed  twenty-six   yeai-s. 
Coudorcct  places  it  at  only  eighteen  ye»rs. 
Indeed,  we  know  from  actual  statistics  that 
from  1790  to  1799  the  mean  duration  of  life  at 
Rochefort,  which  is  surrounded  by  a  marshy 
country,  was  only  nineteen  years.     Bequerel 
has    aUo    strikingly  illustrated    the    unfor- 
tunate   truthfulness    of  these    calculations. 
And  Instly,  M^lier,  in  his  "Rnpport  sur  Ics 
BLirxtis  salants,"  states  that  in  certain  com- 
munois   of  the   department  Charento  -  Infd- 
rieure  the  mortality  from  malaria  is  1  in 
13.      The  mortality  is  highest  in  infants  and 
chiMren,  and  that  the  great  number  of  these 
deaths  are  caused  by  miasmatic  vapours  is 
supported  )>y  the  fact,  that  the  mortality  is 
K^ater  in  those  months  when  the  poison  is 
raost  active.     In  marshy  districts  the  deaths 
exceed  the  births  ;  and  notwithstanding  that 
immigration  takes  place,  the  i)opulation  of 
Rocli€fort  has  been  diminished  annually  by 
360.     Eren  in  singularly  healtliy  seasons  1 
man   in  3  of  our  British  troops  in  India  is 
attacked  by  malarious  fevers,  and  it  is  an 
historical  fact  that  every  officer  and  man 
«f   Sir  C.  Napier's  army  of  17,000  suffered 
more  or  less  acutely  from  the  same  affections. 
1^-  Fayrer  of  Calcutta  relates  a  case  in  which 
*   y«ung,  muscular,   temperate   Englishman 
died  in  a  few  hours  from  the  effects  of  mala- 
"<**M  poisoning. 


Much  has  been  said  concerning  the  preser- 
vative effects  of  warm  clothing,  nourishing 
food,  tobacco,  and  the  cinchona  principles 
but  although  these  may  somewhat  mitigate 
the  danger,  the  only  satisfactory  way  to  strike 
at  the  root  of  the  evil  is  to  thoroughly  in- 
undate or  dry  up  the  malarial  soiL  In 
Sologne  they  have  recovered  the  marshes  by 
canul  irrigation,  lining  the  earth  with  chalk, 
and  planting  woods  in  the  vicinity.  Large 
tracts  of  marshy  ground  have  by  means  of  drain- 
age, worked  by  steam  or  windmills,  been  ren- 
dered safe,  valuable,  and  productive.  Mante- 
gazza  recommends  that  such  plants  as  cherry- 
laurel,  clove,  lavender,  narcissus,  hyacinth, 
and  mignonette  be  cultivated  near  marshes. 
These  plants  develop  in  the  direct  rays  of  the 
sun  ozone,  and  he  is  sanguine  that  this  ozone 
would  prove  beneficial  in  counteracting  mias- 
matic vapours. 

Micwna. — Pettenkofer  defines  miasma  to 
be  *'  an  infectious  matter  arising  outtide  the 
body,"  in  contradistinction  to  contagion,  which 
he  declares  to  be  a  "  specific  infections  matter 
arising  within  the  body  of  the  person." 

The  question  of  the  real  nature  of  miasma 
has  given  rise  to  much  discussion,  voluminous 
treatises,  and  numberless  theories  ;  and  at  the 
present  time  considerable  controversy  exists 
on  this  subject,  many  denying  altogether  the 
existence  of  any  specific  miasmatic  poison. 

It  was  noticed  by  the  ancients  that  the  air 
at  certain  times  and  under  certain  circum- 
stances ]x>ssessed  the  power  of  disarranging 
greatly  the  animal  economy,  and  Varro,  in  his 
book  **De  Re  Rustica,**  attributes  the  cause 
to  insects  which  are  produced  spontaneously 
where  the  waters  become  marshes,  and  pene- 
trate into  the  organs.  Such  was  for  a  long 
time  the  general  opinion. 

**I  have  said  that  the  smell  of  the  marshes 
was  considered  by  the  ancients  as  the  cause  cf 
fever,  and  one  reason  is  that  those  who  are 
attacked  are  always  those  who  have  been  ex- 
posed at  night  to  the  influence  of  the  air,  but 
more  particularly  at  the  approach  of  night  or 
the  first  twilight  of  moming^properly  speak- 
ing, at  the  time  of  the  formation  of  the  dew  ; 
and  this  is  the  time  when  the  smell  is  most  in- 
tense."—  (II  Miasma  Palustre;  Lezioni  di 
Chimica  Igienica,  date  nell'  Istituto  provin- 
ciale  de  Mantova,  a  Antonio  Solmi.  Padova, 
1870.) 

Sir  James  Pringle,  who  accompanied  the 
British  army  in  the  Nethcrhmds  (1743-48), 
and  who  saw  much  of  intermittent  and 
remittent  fevers,  concluded  that  they  were 
due  to  **  the  heat  and  moisture  of  the  air." 

Liiid,  who  had  many  opportunities  of  ob- 
serving remittent  fever  in  Bengal  in  1762, 
while  regarding  malaria  as  duo  to  vegetable 
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decomposition,  adds  that  "violent  heat  is  a 
powerful  exciting  cause  of  this  fever  ;**  and  he 
further  adds  that  **  sudden  cold  in  hot  marshy 
countries  is  to  be  reckoned,  next  to  the  marsh 
miasmata,  as  the  strongest  exciting  cause  of 
this  disorder ;  and  many  are  of  opinion  that 
cold  alone,  providing  the  body  be  sufficiently 
predisposed,  is  sufficient  to  generate  a  disorder 
perfectly  like  that  which  is  produced  by  the 
marsh  miasmata." 

Ferguson,  Morchead,  and  other  authorities 
imagine  that  the  result  of  prolonged  action 
of  the  sun's  rays  on  a  marshy  surface  is 
the  production  of  malaria,  the  poison  being 
most  intense  when  the  drying  of  the  ground 
begins. 

Parkes,  while  laying  great  stress  on  the 
internal  predisposition,  says  that  the  external 
cause  of  malarious  fevers  is  presumed  to  be 
decomposing  vegetable  matter  derived  from  a 
moist  and  putrescent  soil ;  and  he  also  believes 
that  they  may  be  caused  by  the  water  used  for 
drinking.  For  malaria  to  exist,  there  is  little 
doubt  that  there  must  be  some  organic  im- 
purity in  the  soil ;  the  soil  itself  must  be 
porous,  damp,  and  of  a  certain  temperature. 
The  malarious  agent,  whatever  its  nature, 
may  be  presumed  to  be  contained  in  the 
**  ground-air."  If  such  be  the  case,  the  malaria 
would  be  most  intense  in  times  of  heavy  rain, 
with,  of  course,  rise  in  the  ground-water ; 
least  in  dry  weather,  and  a  sinking  or  aspirat- 
ing ground-water.  This  view  is  generally 
borne  out  by  facts. 

There  are  many  theories  with  regard  to  tlie 
actual  nature  of  the  marsh  poison,  and  the 
question  is  still  unsettled. 

Dr.  Salisbury,  an  American  physician,  writ- 
ing in  18G6,  considered  the  cause  of  malarious 
fevers  to  reside  in  the  spores  of  gemiasma,  a 
form  of  algoid  vegetation  resembling  pal- 
mellse.  These  vegetations,  he  said,  he  found 
abundant  in  marshy  places ;  and  he  likewise 
affirmed  that  he  had  detected  them  in  the 
sputa  and  urine  of  patients  suffering  from 
the  disease.  They  cause  a  dry,  feverish, 
constricted  feeling  in  the  mouth,  fauces, 
and  throat,  which  soon  become  parched  and 
hot.  Ho  also  found  that  the  cryptogamic 
spores  rise  and  are  suspended  in  the  cold 
damp  exhalations  from  the  soil  after  the  sun 
has  set,  and  that  they  fall  again  to  the  earth 
when  the  sun  has  risen  ;  and  that  the  day  air 
of  malarial  districts  is  quite  free  from  these 
spores,  and  never  gives  rise  to  intermittent 
fevers. 

Professor  Niemeyer  has  **no  hesitation  in 
saying  decidedly  that  marsh  miasma— malaria 
— must  consist  of  low  vegetable  organisms 
whose  development  ii  chiefly  due  to  the 
putrefMtion  of  vegetable  fubstances. " 


Antonio  Selmi,  whose  work,  published  at 
Padua,  1870,  we  have  previously  referred  to^ 
reasons  that  the  cause  of  malarious  fevers  can. 
not  be  a  gas.  "Having,"  he  says,  "in  one 
night,  at  a  temperature  of  W  C.  (50^  F.), 
collected  G70  cubic  centimetres  of  liquid,  I 
concluded  that  as  every  cubic  centimetre  htd 
a  specific  gravity  of  1*004,  the  liquid  had  b«en 
taken  from  137  cubic  metres  of  air  (a  cubic 
metre  of  air,  according  to  Pouillet,  containing 
4  '91  grammes  of  vapour  of  water).  The  witw 
was  examined.  After  allowing  it  to  stand,  it 
was  found  by  the  microscope  to  conttdn  a 
deposit ;  this  was  formed  of  a  multitude  (tf 
seeds  of  algae,  and  myriads  of  microscopic 
infusoriaa  swimming.  This,  my  first  oUerva- 
tion,  was  confirmed  at  ihe  same  time  by  Dr. 
Pietro  Balestra  at  Rome.  .  .  .  He  uses  these 
words,  *  In  the  microscope  the  condensed  dew 
exhibits  only  a  surprising  quantity  of  spores 
and  sporanges.'" 

Mr.  C.  F.  Oldham,  M.R.C.P.E.,  Assistant- 
Surgeon  H.M.  Indian  Forces,  has  recently 
published  a  work  entitled  **  What  is  Ma- 
laria?" He  aflSrms  that  malaria,  at  a  spt- 
cific  poison,  docs  not  exist,  hut  that  the  rouse 
of  the  disease  altrHutcd  to  it  is  chiU,  or  in 
oUier  words,  the  sudden  abstraction  of  animd 
heat,  and  he  supi)orts  this  theory  with  some 
force.  He  fully  endorses  the  late  Dr.  Ii?- 
ingstone*s  view,  that  "the  best  preven- 
tives against  fever  are  plenty  of  interest- 
ing work  to  do,  abundance  of  wholesome  food 
to  eat,  and  the  being  well  housed  and  well 
clothed." 

The  Italian  physician  lilinzi,  in  his  treatise 
"  Sopra  la  Genese  delle  Febbri  Intermittenti," 
Rome,  1844,  takes  a  precisely  similar  viev  of 
malarious  fevers.     He  contends  that  flactua* 
tions  between  intense  midday  heat  and  even* 
ing  damp  chills  rob  the  body  of  the  yo'^vt 
of  resisting  cold,  and  that  the  ague  fit  is  * 
reaction  from  chill.     Fires  are  the  preven- 
tive ;  but  how,  he  asks,  can  a  fire  neutnal-U* 
poisonous  air?— (Medical  Times  and  Gaze**** 
March  1871.)      See  Ague;  Fevers,  Ma.*^* 
Rious,  kc. 

MatclheB—See  Phosphorus. 

Mate  (Paraguay  tea)— Mate,  or  Parag^'*^ 
tea,  is  derived  from  the  dried  leaves  of  '* 
Ikx  Paraguayeims,  or  Brazilian  holly,  a  p' 
belonging  to  the  same  tribe  as  the  hoU^^ 
this  country.  Mate  resembles  somen^^ 
Chinese  tea,  but  it  is  a  mistake  to  ima^^ 
that  it  is  a  substitute  for  that  article, 
leaves  of  the  Brazilian  holly,  as  impoi 
resemble  in  appearance  those  of  senna,  as 
with  in  the  druggist's  shop.  An  infusion  ^ 
a  yeUowish-brown  appearance,  and  the  t^^*^ 
is  not  unpleasant.    It  is  a  curious  and     ^^ 
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ig  fact  that  it  contains  an  active 
le,  formerly  called  paraguaine^  which 
deal  with  theine  and  caffeine.  Author- 
iffer  as  to  the  proportion  of  theine 
led  in  this  tea;    some  observers  put- 

at  1*20  per  cent.,  while  others  say 
in  an  little  as  from  *13  to  *44  per  cent, 
leous  extract  contains  other  nitrogenous 

besides  theine,  10  grammes  of  the  tea 
tg  to  water  a  solution  from  which  '005 
les  of  ammonia  is  obtainable  on  boiling 
ilkaline  permanganate.      (For  process, 

following  is  Mr.  Wanklyn's  analysis  of 
ibstancc : — 


istttre 

6-72 

ti 

5S6 

able  or^nic  matter  . 

25  10 

(oluble  organic  matter 

6232 

100  00 

in  eruptive  fever.  The  erup- 
ppears  in  crops  of  a  crimson  rash,  con- 
;  of  slightly  elevated  minute  dots 
ed  in  a  somewhat  cresccntic  form.  The 
.on  of  the  disease  is  from  nine  to  twelve 
In  mild  uncomplicated  measles  the 
e  begins  like  a  common  cohl,  with  run- 
it  the  eyes  and  nose,  and  cough.  The 
nture  at  the  fifth  day  may  attain,  but 
u  exceeds,  lOO""  F. ,  and  defervescence  is 
eted  by  the  tenth. 

re  arc  two  distinct  varieties  of  measles 
,  the  mild  kind,  Morbilli  mitu/res,  and 
evcre,  Morbilli  graviores.  The  latter 
'i»  chiiracterised  by  its  great  fatjility ;  it 

malignant  tyi>e,  and  the  eruption  is  f  re* 
ly  black.  It  is  not  often  seen  now,  but 
>inmon  in  the  middle  ages. 
:Hlial  Nature  of  tlic  Disease, — A  living 
I  germ  b  absorbed  into  the  blood  and 
multiplies,  just  as  in  smallpox  and  the 
exanthemata. 

yagation, — It  is  essentially  contagious 
ifectious,  and  never  arises  dc  novo.  A 
ig  excmid ideation  of  this  occurred  in  the 
1824.  Prior  to  that  year,  the  measle 
considered  for  the  sake  of  illustration  as 
ate  animal,  was  to  all  intents  and  pur- 
as  extinct  in  the  island  of  Malta  as 
ammoth ;  but  some  children  of  the  95th 
icDt  imi>orted  it  into  the  island,  and 
ead  so  extensively  that  many  of  the 
■  died. 

poison  hangs  to  clothing,  to  the  walls 
ms,  and  infects  the  air,  so  that  by  that 
m  alone  it  has  travelled  some  distance. 
;  appears  exempt,  but  it  is  more  frequent 
Idren  than  in  adults, 
iommon  is  measles  in  this  country  that 
igarded  by  many  mothers,  who  by  their 


education  ought  to  know  better,  as  a  natural 
and  inevitable  disease  of  childhood  ;  and  at  a 
favourable  time  of  year  healthy  children  are 
frequently  and  deliberately  placed  with  those 
atfected,  in  order  that  they  may  take  the 
disease. 

The  great  complication  to  be  feared  in 
measles  is  catarrhal  pneumonia  and  other 
affections  of  the  chest :  it  is  to  the  absence 
or  presence  of  this  complication  that  the 
variations  in  mortality  in  different  years 
are  due. 

In  1851  the  proportion  of  deaths  from 
measles  in  every  1000  deaths  was  24  107 ;  in 
1852,  14-599;  in  1853,  11818;  and  in  1854, 
21*463.  Or  if  we  take  the  actual  numbers  for 
ten  years — e.g.,  1862-71— the  same  variation 
is  seen— 1862, 9800 ;  1863,  11,349 ;  1864,  8323 ; 
1865,8562;  1866,10,940;  1867,  6588;  1868, 
11,630;  1869,  10,309;  1870,  7543;  1871,  9293 
—the  average  number  of  deaths  for  the  whole 
ten  years  being  9413  deaths. 

Particular  institutions  show  the  same  thing. 
Watson  says  that  in  one  year  at  the  Foundling 
Hospital  1  in  10  died,  and  another  1  in  3. 

It  would  appear,  speaking  generally,  to  be 
more  fatal  in  towns  than  in  the  country. 

Predispoting  Causes  and  Prevention, — All 
overcrowding,  insanitary  conditions,  and  cold 
weather  predispose  to  the  disease.  The  poison 
is  probably  contained  for  the  most  part  in  the 
profuse  discharges  from  the  nose  and  eyes,  in 
the  expectoration  from  the  chest,  and  in 
emanations  from  the  skin.  The  means,  there- 
fore, to  be  taken  to  prevent  the  propagation  of 
the  disorder  are — 

1.  Isolation  as  far  as  practicable. 

2.  The  use  of  rags  to  wii)e  away  and  receive 
discbarges  from  nose,  &c.,  which  rags  when 
used  must  at  once  be  burnt. 

3.  Smearing  6ver  the  whole  body  with  oil, 
to  which  a  little  carbolic  acid  has  been  added. 

4.  Disinfection  of  all  excreta. 

5.  Thorough  disinfection  of  all  things  used 
by  the  sick  upon  convalescence  or  death,  a 
complete  change  of  clothes,  &c. 

6.  In  case  of  death,  early  and  quick  buriaL 

7.  Prevention,  by  a  careful  watch,  of  the 
pernicious  and  illegal  practice  of  placing  a 
healthy  child  with  one  suffering  from  measles. 
See  DuiNFECTiON,  &c. 

Meat— In  this  article  we  shall  consider 
generally,  beef,  mutton,  veal,  lamb,  pork, 
bacon,  and  venison.  In  London,  the  indoor 
operatives  eat  it  to  the  extent  of  14*8  oz.  per 
adult  weekly ;  70  per  cent,  of  English  farm- 
labourers  consume  it  to  the  extent  of  16  02. 
per  man  weekly.  60  per  cent,  of  the  Scotch, 
30  of  the  Welsh,  and  20  of  the  Irish  also  eat 
it.— (Lethebt.) 


Dr.  WjTDter  hiu  coDipnted  that  in  London 
(u  much  at  30J  ot  |«t  head  weeklj,  or  about 
4J  M.  per  dny  fur  every  man,  woman,  and 
cLild.  is  coniumeJ.  | 

lloudin  atntes  tbat  tlie  amount  coniamed  I 
In  France  U  BO  srammei  dully  per  beaj  I 
(gramme  =  I5-432:t4S  gmiua).  I 

Meat  differji  veiy  much  in  its  nutritive  ■ 
value,  Bcooniing  to  the  quantity  of  fat  and  I 
lean.  Tlie  lean  of  all  meat  haa  much  the  isme  \ 
nutritive  v^ue.  | 

Meat  supplies  tlie  body  wilh  nitrogen,  with  ' 
fnt.  with  iron,  and  with  ultR,  inch  ai  the  I 
chlorides,  phosphate!,  and  carbonates  of  the  I 
illcaliei,    betides    wlitch,     probably    certain  ' 
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orguiie  acida.  which  oi 
the  uh  ■■  carbonates. 

Oun,  according  to  M.  JUiet^yield  of  twf- 
qiialili^  bcof  57  per  cent,  meat,  and  41  |>cr 
cent,  vaate.  The  waste  includes  the  iotemaj 
vucern,  Jtc,  Stcotid-gualilg  beet,  64pereeat 
meat,  and  40  per  cent,  waate  ;  ihinl-^ualitf 
beef,  SI  per  cent,  meat,  and  49  per  cent. 
wiste.  Id  miltias  Coa;  id  per  cent,  nieit, 
and  54  per  cent,  waste.  Calrtt  yield  (a  t*t 
cent,  meat,  and  40  per  cent,  lou;  anil  ihrep 
yield  50  per  cent,  meat,  and  50  per  cent  Idm. 

The  foUowing  table,  comp[1e<l  from  Leibely. 
Ranke,  Ac,  ebowi  the  eompMitioni  oi  tbe 
various  kinds  of  meat : — 
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4H-9 

73'J    66'8 
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51 

4-4 
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.       64-00 

72-0 

51-0 

C3-0 

3yo 

15D  '  21-0 

Parlces  givei  the  following  aa  the  composi- 
tion of  freah  beef  (Moletdiott,  mean  of  all  thi 
Continental  HQalyiies),  remarking  that  the  pro 
portion  of  fut  given  ia  eertaiuly  too  amall  :— 


1^ 


The  I 


bone  in  meat  varies  from 
■bout  8  to  10  per  cent.,  hot  in  the  shin  and 
leg  of  beef  it  amounta  to  one-third  or  even 
one-linlf  tlio  total  weight. 

The  ordinary  loss  in  cooking  meat  ia  from 
20  to  .30  per  cent.,  but  ocoasionaUy  it  is  as 
much  an  40  per  cent.     Set  CoOktkG. 

The  flesh  of  young  animala  is  more  tender 
than  that  of  old,  bat  it  is 
Kesled.  Animals  of  middli 
most  easily  aaiimilated  beef.  ~The  9eih  of 
the  largeat  breeds  of  oxen  ia  in  greatest  per- 
fection at  about  aeven  yeaia  old,  that  of  the 
■mailer  breeds  a  year  or  two  earlier.  Cow 
beef  can  hardly  be  too  young.  Wether 
mutton  ia  beat  at  tour  or  five  yoara  old,  ewe 
Bjutton  at  about  two  yean  old. 


«ilr  di- 


The  Sesh  of  the  female  animal  i>  gnn- 
ally  more  tender  than  that  of  the  milr. 
but  the  latter  is  greatly  improvdl  by  (»•• 
tration.  In  the  procets  of  aUugbteriug,  tlia 
animal  is  drained  as  far  ns  possible  uf  il> 
blood.  Tlie  JewsarcparticaInrlyBtrictoiillii> 
point ;  their  regulations  nre  such  *s  to  (MQi* 
to  the  fullest  extent  the  removal  of  the  blood, 
and  thev  will  not  pnrtaWe  of  any  aniiril  food 
which  has  not  been  killed  liy  a  slaughteKr  nf 
their  own  persunaion.  Pig's,  and  oceuiontUy 
bullock's  blood,  i<  oacd  for  makiog  Utrk 
puddings. 

It  will  not  be  neoeasnry  to  treat  sepmWly 
each  deaoriplion  of  meat,  their  ehanclcoitici 
being  ao  generally  known.  In  the  aitida 
DiGEHTiBiLiTr,  &0.,  the  BoBO  or  liifficulty 
with  which  each  ia  asaimilated  wili  b" 
seen  ;  and  we  have  also  devoted  articlu  M 
the  consideration  of  BacOt,  Liveb,  Kli" 
NET,  io. ,  to  which  we  refer  the  reader. 

Meat,  considered  generally,  ms  j  be  dividrf 
into/raA  snd  tail.  Salting  alters  tha  ami- 
position  of  meat,  much  impairiiigitsntitriti»* 
value,  but  not  to  so  great  an  eitent  n  «•■ 
formerly  imagined. 

Tlie  foUowing  tables  show  the  reiulta  ox 
•everal     analyses     of     fresh     and    «Jte" 
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m  of  Uneooked  Meat,  Fresh  and  Dried, 


Bett. 


Salted  B«rf. 


Frash. 

1 

Drit^ 

Piwh. 

75  90 

•  •• 

49  11 

ind 

15-70 

63-14 

2482 

usue 

1-01 

4-19 

018 

1      2  25 

9-34 

0  70 

'  ••    ••• 

2  06 

8  55 

3--:8 

ti 

'       2  5-6 

12  S4 

21i»7 

'•••■  •  •  • 

013 

0-54 

0-84 

100-00 

ioo'j>n 

100  00 

arid, 
art*. 

10222 

0  025 

0-618 

lo 

3  000 

12  67S 

4  6-2 

0  489 

2-03 

11-516 

Dried. 


48-78 

0  35 
1-88 
6  44 
4134 
166 

100  00 

2216 

9101 
22  63 


lults  of  these  several  analyses  may 
cprcssed : — 

Frah  Mnt.      Mt  B^t 
75-90            4911 
latu-rs                         24  10           60  80 

100-00 

100  00 

loric  acid    . 

3  031 
0  229 

4  631 
0618 

<m  of  Fresh  and  Dried  Meat  cooked  with 
VegHcMeM. 


fliip^r- 

flnoofl 

Li<iuor 

dnlu«d 

ofll 

Diie<1iit 
aia-*  F. 

Boper- 

flauus 

Liqacr 

dndued 

off. 

DriMlat 

ju"  r. 

.        6^0 

2  20 

tiers     90  2<) 

2  363 
97  657 

6  80 
4  40; 
88-80 

4  721 
95-279 

100  00    100-000      100  00 

I'JO-OOi) 

100    \  0-209 

lo  .'       10  07 
lo.  .  1       0  479 

0-289 

11400 
0-515 

0  802 

11818 

1  « to 

0-86 

12  6S0 
llfO 

an  ofth^  "  Soup  "  resulting  from  the  boil- 
f  Fresh  and  Aineri:an  Salted  Deif. 


,  Fmb  Beef. 

With  a. It,  ■  WJthont 
'  iinvd  ftt  h'alt.drit^l 
21i'  K       at  aiJ'  F 


Baited  Beef 


iters 


40  083  1    12  13 
56  917  1    87-87 


Without 
8Alt,drl«:<l 
at  ilS*  F. 


16  454 
83  546 


100  000  !  100-00 


lo.     I 


) 


100  i  V  1-003 


3-511 
>    38  352 


1-62 

2-868 
1333 


Ilowing  is  the  composition  of  the 
which  the  American  salted  boef  is 
•ver : — 


Composition  o/l  Litre  of  Brine. 

Water 622250 

Albamea 12300 

Other  organic  matters  34*050 

Phosphoric  acid  ....  4-812 

Marine  salt 290-071 

Other  saline  matters   .  36  677 

1000-000 
Nitrogen,  per  cent,  of  dry  extract         2^9 

Brine  has  occasionally  proved  poisonous  in 
instances  where  it  has  been  employed  several 
times.  Animal  matters  which  have  passed 
into  it  appear  to  decompose,  but  no  special 
poisonous  agent  has  been  separated. 

Salted  beef  is  remarkable  for  the  largo 
amount  of  nitrogen  and  phosphoric  acid,  and 
the  small  quantity  of  fat,  it  contains.  It  is  also 
deficient  in  albumen.  In  examining  results 
obtained  from  analyses,  it  is  imi)ortant  to  re- 
member that  the  amount  of  nutritious  sub- 
stances which  the  chemist  may  succeed  in 
extracting  from  a  given  food  is  not  always  a 
measure  of  that  which  the  stomach  can  utilise. 
The  amount  of  energy  developed  by  1  gramme 
of  fresh  meat  equals  604  kilogrammes,  or  1  os. 
would  raise  55 tons  1  foot  high.    Su  Energy. 

Dueatet  of  Meat— The  diseases  are  almost 
as  numerous  and  as  varied  as  those  of  man. 
The  principal  ones  wliich  render  the  flesh  un- 
wholesome are  as  follows : — 

1.  Parasitic  —  e.g.,  phthisic,  produced  in 
sheep  by  the  ova  of  the  Strmiffyliu  Jilaria ; 
the  fi.\tk€  diitoM  of  the  same  animal,  caused 
by  the  Distoma  fupaticum;  the  Cystictrcu* 
celluloso!  of  the  pig;  and  tridUncs,  affecting 
many  domestic  animals. 

2.  Specific  fevers— M  the  smallpox  of  sheep, 
the  plague  of  cattle,  the  foot-and-mouth 
disease,  &c. 

3.  Ot?ier  o^ffectionssQch.  as  epidemic  pleuro- 
pneumonia, carbunculous  affections,  abscesses, 
&c. 

Animals  affected  with  any  of  the  above 
disorders  can  hardly  be  considered  suitable 
for  consumption. 

Effects  of  Diseased,  Putrid,  and  Mouldy 
Jfca^— Diseased  meat  is  frequently  eaten — 
considering  the  large  number  of  unhealthy 
animals  yearly  sent  to  the  market — without 
injurious  effects ;  but,  on  the  other  hand,  the 
most  alarming  symptoms  are  often  induced 
by  such  meat  being  used,  and  occasionally  by 
eating  flesh  which  to  all  appojirauoe  is  per- 
fectly healthy.  The  Scotch  herdsman,  first 
cutting  away  the  darker  portions  of  the  flesh 
and  salting  the  remainder,  readily  eats  the 
meat  of  sheep  which  have  died  from  braxy  ; 
and  notwithstanding  that  this  meat  has  been 
pronounced  by  high  authorities  to  be  exces- 
sively injurious,  he  will  tell  you  that  it  is 
quite  wholesome.    Labourers  in  this  country 
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frequently  eat  the  flesh  of  sheep  affected  with 
staggers,  and  of  animals  dying  of  acute  in- 
flammatory diseases.  Tardieu  relates  that 
three  hundred  army  horses  affected  with 
glanders  {morve)  were  led  to  St  Germain, 
near  Paris,  and  killed.  For  several  days  they 
served  to  feed  the  poor  of  the  town  without 
causing  any  injury  to  health.  The  same 
thing  happened  some  years  afterwards  in  the 
Boil  de  Viucennes,  when  the  professors  of 
L'Ecole  d'Alfort  killed  a  number  of  horses 
attacked  with  glanders  and  farcy.  The  in- 
habitants of  the  neighbouring  villages  freely 
partook  of  the  flesh  of  these  horses,  and  no 
case  of  illness  followed.  During  the  siege  of 
Paris  glandered  horses  were  eaten  without 
injurious  effects  following.  M.  Coze  tells  us 
that  the  entire  population  of  Strasburg  in 
1815  ate  of  the  meat  of  oxen  attacked  with  a 
malady  which  he  designates  typhus  {Le.,  rin- 
derpest), without  any  apparent  inconvenience 
resulting.  Dr.  Briicke,  Professor  of  Physi- 
ology at  Vienna,  tells  us  that  when  the  ateppe- 
murrain  was  prevalent  in  Bohemia,  the  poor 
people  dug  up  the  bodies  of  those  animals 
which  had  died  from  this  disease,  and  which 
had  by  order  of  the  Government  been  buried, 
and  ate  the  flesh  without  experiencing  any 
ill-effects.  Many  people  eat,  and  indeed  pre- 
fer, the  liver  of  sheep  full  of  flukes.  During 
the  cattle  plague  in  this  country,  there  can 
be  no  doubt  that  a  very  large  number  of 
animals  affected  with  the  rinderpest  were 
eaten ;  and  Professor  Gamgee  assures  us  that 
at  least  one^fif  th  of  the  meat  which  is  sold  in 
the  public  markets  is  diseased.  It  is  evident 
from  this  that  the  human  stomach  has  mar- 
vellous protective  power,  and  it  is  highly  pro- 
bable that  the  operation  of  cooking  renders 
most  bad  meat  harmless. 

There  is  no  danger  in  eating  the  flesh  of  ani- 
mals whose  death  has  resulted  from  accident. 

Liebig  notices  a  case  in  which  a  family  of 
Ave  persons  were  made  seriously  ill  by  the 
flesh  of  a  roebuck  that  had  been  caught  in  a 
snare,  and  had  struggled  violently  before 
death.  The  flesh  of  animals  that  have  been 
excited  before  death  by  overdriving  or  by 
torture  has  frequently  proved  unwholesome, 
and  Professor  Gamgoe  states  that  the  flesh  of 
overdriven  animals  often  contains  a  poison 
which  produces  eczema  on  the  skin  of  those 
who  handle  it. 

The  flesh  of  animals  in  the  earlt/  stage  of 
acute  inflammatory  disease.— The  meat  is 
apparently  not  altered,  and  if  the  blood  be 
all  taken  from  the  body,  it  is  wholesome. 

In  chronic  wasting  diseases  —  phOiisis^ 
dropsy y  &c. — the  flesh  is  said  to  give  rise  to 
sickness  and  diarrhoea,  and  if  decomposed, 
severe  gastro-intestinal  derangement. 


^\^lat  effect  epidemic  phuro-j 
cattle  may  have  upon  the  meat 
Parkes  has  been  informed  on  gc 
that  the  Kaffirs  ate  their  catt' 
stroyed  by  the  epidemic  lung  • 
prevailed  at  the  Cape  some  years 
injury.  Dr.  Livingstone,  howe\ 
when  eaten  in  South  Africa,  by  « 
or  Europeans,  it  invariably  pro 
nant  carbuncle ;  and  he  says  tha 
neither  destroyed  by  boiling  nor 

*'  Now,  it  is  a  remarkable  circu 
ever  since  the  importation   of 
(pleuro-pneumonia)  into  England 
in  1842,  the  annual  number  of 
carbuncle,    phlegmon,    and    boi 
gradually  increasing.    In  the  fiv 
ceding  that  time,  the  mortality 
from  carbuncle  was  scarcely  1 
deaths ;  from  1842  to  1846  there 
of  dise^ise,  but  in  the  next  five 
1846  to  1851,  the  mortality  ros 
10,000  of  the  deaths,  and  in  t 
years  it  amounted  to  6  2  per  IC 
the  succeeding  five  years  to  5*4 
In  the  case  of  phlegmons,  the  in( 
mortality  is  still  more  remarkabh 
from  an  average  of  2*5  per  10,0004 
in  the  five  years  preceding  the  in 
the  disease,  to  81  per  10,000  in  ti 
from  1847  to  1856."— (Letheht.) 

Anthrax  and  malignant  pustt 
Lancisi,  Chaussier,  Menschel,  Pc 
telet,  and  the  Belgian  Academy 
have  all  spoken  of  the  bad  effectt 
followed  the  eating  of  the  flesh 
so  attacked. 

The  evidence  concerning  the  ef 
meat  of  braxy  sheep  is  of  an 
dictory  natvre,  and  the  only  poi 
writers  on  this  subject  appear  to  a 
as  before  said,  many  of  the  shep] 
Highlands  of  Scotland  eat  it  with 

Smallpox  meat  of  sheep  is  said 
sickness  and  diarrhoea,  but  we  h 
satisfactory  evidence  on  this  poin 

Foot-and-mouth  disease. — The 
mals  so  suffering  has  been  eaten 
effects  following.     The  evidence  < 
side  is  of  a  very  vague  and  uncert 

Cattle  plague  {rinderpest,  t, 
tagiosu8).—WQ  have  already  refe 
fiict  that  at  Strasburg  and  in  B 
flesh  has  been  eaten,  without  bad 
lowing.  Renault,  the  director  of  tl 
school  at  Alfort,  asserts  that  \ 
danger  from  the  cooked  flesh  of 
or  sheep  dead  of  any  contagion 
(Parkes.) 

Pork-pies  and  sausages  becom 
from  the  formation  in  them  of  soi 
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e.  In  "Wurtemberg  as  xnauy  as  150 
have  died  during  the  last  fifty  years 
itiiig  such  sausages.  M.  Vauden 
who  has  examined  this  subject,  at- 
the  poisonous  effects  to  the  presence 
JUS  which  becomes  developed  in  the 
and  which  he  calls  Sarcina  botulina. 
>ver  may  be  the  opinion  of  the  effects 
be  pro<\uced  by  eating  diseased  meat, 
n  be  no  doubt  that  taking  meat  in- 
ith  parsisitic  disease  is  attended  with 


nger. 


.  meat  is  frequently  eaten  without 
inconvenience,  but  it  may  give  rise  to 
otestinal  disorder  —  vomiting,  diar- 
id  great  depression.* 
equently  after  eating  meat,  and  espe- 
»rk,  wliich  is  free  from  putrescence, 
which  no  disease  can  be  detected, 
lave  been  attacked  with  this  same 
.testinal  disorder.  Lethoby  mentions 
'rzaut's  '*  History  of  Greenland"  there 
«unt  of  tlie  death  of  thirty-two  per- 
a  missionary  station  called  Kangek, 
epast  on  the  putrid  brains  of  a  walrus. 
Mits  occiisionally  happen  from  animals 
Msoned  grain.  It  is  a  common  prac- 
:ecp  grain  in  solution  of  arsenic  pre- 
sowiug;  and  the  flesh  of  birds  which 
en  of  this  often  proves  highly  dele- 
Animals  which  have  during  life  been 
Krith  antimony,  when  eaten  often  pro- 
irioui  effects. 

tion  of  Mrat  and  Animals. — An  ox 
reigh  not  less  than  COO  lbs.,  and  will 
om  this  to  1200  lbs.;  a  heifer  from 
H)  lbs. ;  a  full-grown  sheep  from  60  to 
nd  (but  this  varies  in  different  breeds) 
>wu  ])ig  from  100  to  188  lbs.,  or  more, 
umimon  method  employed  in  this 
fur  taking  the  weight  of  oxen,  &c.,  is 
1  the  dimensions  of  the  animal  in 
;t,  by  measuring  the  length  along  a 
mencing  just  in  front  of  the  scapula, 
circumference  taken  just  behind  the 
Each  cubic  foot  is  supposed  to  weigh 

voirduiK>is.  The  formula  is  (C  X  '08) 
'» 

it  of  the  animal  is  best  felt  on  the 
i  and  tuberosities  of  the  ischium,  and 
of  the  belly  from  the  sternum.  The 
ild  be  supple,  and  the  flesh  firm  and 

The  nasal  mucous  membrane  red, 
nd  healthy-looking ;  the  eye  bright ; 

in  gootl  condition  ;  the  respiration 

possible  (Jiat  the  efTects  of  putrid  anlinal 
s  are  due  to  the  development  of  some  poi- 
kaloid ;  for  F.  Selml  (Deut.  Chem.  Oes. 
12),  Riirsch  undFa<isbendernbid.,  vll.  1064). 
chirauerj  hare  all  extracted  from  putrid 
eens.  Ac,  a  liquid  alkaloid,  the  properties 
liave  not  yet  been  fully  investigated. 


regular,  and  not  possessing  a  foetid  odour ; 
and  the  excreta  natural  in  appearance. 

Meat  should  be  inspected  not  later  than 
twenty-four  hours  after  it  has  been  killed. 
20  per  cent,  may  be  allowed  for  bone.  The 
fat  should  not  be  excessive  in  quantity,  and 
should  be  firm  and  healthy -looking.  The  lungs 
and  liver  should  be  examined ;  and  to  detect 
the  cattle  plague,  the  mouth,  stomach,  or  in- 
testines must  be  seen. 

For  discovering  parasites  in  meat  a  micro- 
8coi)e  will  usually  be  necessary.  A  low  power 
will  bring  into  view,  should  they  be  present, 
either  cysticerci  or  trichinae.  To  detect  the 
latter,  take  a  thin  slice  of  flesh  of  the  pig, 
put  it  into  liquor  potassse  (1  part  to  8  of 
water),  and  let  it  stand  for  a  few  minutes, 
until  the  muscle  becomes  clear.  The  white 
specks  are  now  easily  seen,  and  the  worm  will 
be  discovered  coiled  up. — (Pabkes.) 

In  salting  beef  only  common  salt  should  be 
employed,  and  no  saltpetre,  &c.,  used.  Par- 
tially putrefied  meat  will  always  remain  soft, 
notwithstanding  any  amount  of  salting,  and 
there  may  be  putrefactive  odour  and  a  green- 
ish colour.  Bad- smelling  sausages  should 
always  be  condemned. 

G*x>d  mtat  has  the  following  dioractert 
(Lktheby):  — 

1.  It  is  neither  of  a  pale  pink  colour  nor  of 
a  deep  pur|)le  tint ;  for  the  former  is  a  sign  of 
disease,  and  the  latter  indicates  that  the 
animal  has  not  been  slaughtered,  but  has 
dried  with  the  blood  in  it,  or  has  suffered 
from  acute  fever. 

2.  It  has  a  marbled  api^earanco,  from  the 
ramifications  of  little  veins  of  fat  among  the 
muscles. 

3.  It  should  be  firm  and  elastic  to  the  touch, 
and  should  scarcely  moisten  the  fingers,  and 
the  juice  should  be  distinctly  acid ;  bad  meat 
being  wet  and  sodden  and  flabby,  with  the  fat 
looking  like  jelly  or  wet  parchment. 

4.  It  should  have  little  or  no  odour,  and 
what  is  perceptible  should  not  be  disagree- 
able ;  for  diseased  meat  has  a  sickly  cadaverous 
smell,  and  sometimes  a  smell  of  physic.  Tliis 
is  very  discoverable  when  the  meat  is  chop})ed 
up  and  drenched  with  warm  water. 

5.  It  should  not  run  to  water  or  become 
very  wet  on  standing  for  a  day  or  so,  but 
should,  on  the  contrary,  dry  upon  the  surface. 

G.  When  dried  at  a  temperature  of  212^  or 
thereabout,  it  should  not  lose  more  than  from 
70  to  74  per  cent  of  its  weight,  whereas  bad 
meat  will  often  lose  as  much  as  80  per  cent. 

7.  It  should  not  shrink  or  waste  much  in 
cooking. 

To  assist  in  judging  of  the  freshness  of  meat, 
a  clean  knife  may  be  passed  into  it  and 
applied  to  the  no9«  on  withdrawal.    In  this 
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way  the  condition  of  the  centre  may  be  ascer- 
tained. Butchers  not  nnfreqnently  rub  bad 
and  diseased  meat  over  with  fat  to  give  it  the 
appearance  of  healthy  flesh.  If  the  meat  is  at 
all  suspicions,  the  muscular  fibre  should  be 
examined  under  the  microKCope.  The  fibre  of 
bad  meat  is  found  to  be  sodden  and  ill-dehned. 
For  legislative  measures  relative  to  the 
seizing  and  inspecting  of  unwholesome  meat, 
»ee  Food,  Ixhpection  of;  Ixspectob  of 
Nuisances,  Duties  of;  Medical  Officer 
of  Health,  Duties  of;  Slaughteb-Houses, 
kc. 

BSeat,  Autrmlian— Meat  imported  from 
Australia  in  air-tight  tins  hermetically  sealed, 
lliere  are  two  serious  objections  to  this  meat 
— the  one  is  that  it  is  invariably  overcooked, 
from  the  desire  to  ensure  the  complete  ex- 
clusion of  atmospheric  air ;  and  the  second, 
that  the  tins  often  crack  from  the  constant 
I)reA8ure  of  the  atmosphere,  there  being  a 
vacuum  within  them.  But  this  difficulty  has 
been  by  some  companies  obviated  by  the  in- 
troduction of  inert  gases,  as  carbonic  acid, 
nitrogen,  &c. 

Mr.  Ogilvie  has  recently  made  some  analyses 
of  Australian  and  home  mutton  ;  the  results 
we    append.  —  (Chemical   News,  April   24,  , 
1«74.) 


Extraeli9€  MatUn. 


Ko. 

1 

3 
8 


Atotbolic  Watarj 
£xtTBCt.  EztnMt. 


2-47 
2-87 
8-12 
2t» 


4  47 

405 
3-82 
1-85 


TotaL 

6-04) 

6-92  (■ 

4-lS 


Aostralian. 
Home  mottOQ. 


AThumen  and  FChrifu. 


The  albumen  io  preserved  mntton  beiaf  reodmd 
in  soluble  bj  boiling,  it  cannot  be  sepanted  fir«m  tbe 
fibrine. 


No. 
1 
2 

a 


Ko. 

1 


Pereent 
14-6   1 
16-92  > 
16-39  j 
14-40 

Mineral  Matters. 


BcdoMe 
0  654 
1-019 
0-705 
0-303 


luMlnbla. 
0  444 
0  543 
0160 
015J 


ToUl. 
1*098  \ 
1-569J. 
0  865J 
0-453 


Aostnlian. 
Home  matton. 

• 

Aostnlian. 
Home  mattoa. 


Ho. 
1 
2 
8 


No. 
1 
2 
3 


►  26) 
1-48  V 
[-57  J 


Water. 
Perorat. 

59  26 

61- 

61- 

52-59 

Fat. 
Peroral. 
19  62^ 
14  62  J. 
15-79J 
28  88 


Australian. 
Home  mutton. 

Australian. 
Home  mutton. 


SflCeat,  SKtract  of — Liebig's  extnutum 
camis  must  not  be  considered  as  an  article  <rf 
nutrition,  but  being  very  rich  in  flavooriaj 
matter,  it  is  useful  for  imparting  sdditioul 
flavour  to  soup,  kc.  It  possesses  somestimn- 
lant  and  restorative  properties  which  render 
it  useful  in  exhausted  states  of  the  system; 
but  it  contains  no  albumen,  gelatine,  or  fst, 
and  may  be  said  to  comprise  the  salines  of  the 
meat  with  various  extractive  principlei^s  con- 
siderable portion  of  whicb  probably  coiniiti 
of  products  in  a  state  of  retrc^rade  metsmo^ 
phosis,  and  of  no  use  as  nutritive  agents.  ^ 
fact  that  34  lbs.  of  meat  only  yield  1  lb.  of 
extract  shows  its  poverty  in  those  substaneei 
which  render  meat  valuable  as  a  dietetic 
agent. 

The  following  table  gives  the  composition  of 
a  few  of  the  exti-acts  of  meat  of  commerce  :— 


Water 

Extractive,  soluble  in 

alcohol  . 
Extractive,  insoluble 
Mineral  matter . 


Lkbig's  Company. 


18-56 

45-43 

13-93 
22-08 


r 


100-00 


lC-00 

53  00 

13-00 
18-00 


100-00 


Tooth, 

gyiluey. 


French 
Company, 

South 
America. 


17  06 

51-28 

10-57 
2109 


100-00 


16  50 

28  00 

46-00 
9-50 


100-00 


Whitehead. 


24-49 

22-08 

44-47 
8-96 


100-00 


Twenty, 
man. 


20-81 
13-37 

6910 
6-72 


100-00 


Bf  oat,  Fluid — This  preparation  is  used  as 
an  cnemata,  and  originated  with  Dr.  Pnvy, 
who  says  concerning  it :  "A  preparation  that 
has  been  made  at  my  suggestion  by  Alesars. 
Darby  k  Gosdcn  of  London,  and  called  *  Fluid 
Moat.'  It  constitutes  meat  that  has  been 
reduced  to  a  fluid  state  by  artificial  digestion  ; 
and  representing,  as  it  does,  a  product  of 
digestion,  it  furnishes  a  XQjtterial  in  identically 


the  same  favourable  state  for  absorption  aithat 
which  naturally  passes  on  from  the  stomach. 
It  may  be  mixed  with  sugar  and  thickened 
with  mucilage  of  starch  or  arrowroot,  or  if 
necessary,  a  little  brandy  may  be  added." 
Tliis  is  an  excellent  preparation. 

Meats,  Preserved— There  is  a  con8ide^ 
able  number  of  patents  for  making  the  veil- 
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I  Tuietiei  of  preserved  meats,  bufc 
til  of  them  are  based  on  the  same 
pie— viz.,  the  exclusion  of  air,  either 
metically  sealing  in  tins,  or  by  placing 
ibftance  in  oil  or  viscid  liquids,  or  in 
hone,  or  by  covering  with  impervious 

rdcn  (1807)  preserved  meat  in  rich  gravy; 
lolm  (1817),  in  hot  fat ;  Wothley,  in  oiL 
led  wood  proposes  to  first  cover  the 
irith  coatings  of  paraffine,  by  successive 
gs  in  baths  of  that  fat,  beginning  at  a 
rature  of  250** ;  then  using  colder  baths ; 
covering  the  meat  with  a  coating  of 
le. 

Gamgee  has  introduced  a  novel  method 
,  making  an  animal  breathe  carbonic 
gas ;  killing  it  whilst  insensible ;  hang- 
up in  a  chamber  filled  with  carbonic 
and  containing  boxes  of  charcoal 
d  with  sulphurous  acid, 
le  Belgian  *  Musde  de  rindustrie'  notes 
)llowing  methods  of  preserving  meats 

I  most  deserving  of  attention  amongst 
communicated  to  the  French  Academy 
ences,  and  published  in  the  *ComptM 
u:  — 

M.  Bandet*8  method,  by  which  the  meat 

t  in  water  acidulated  with  carbolic  acid 

proportion  of  1  to  5  ]>arts  of  acid  per 

f  water.    A  series  of  experiments  proved 

II  kinds  of  meat  could  thus  be  kept  fresh 
igthened  i>eriods  without  acquiring  any 
16  or  odour.  The  meat  may  be  placed  in 
I  or  air-tight  tin  cases  filled  with  acidu- 
water  of  the  above  strength,  and  then 
d  up,  or  the  pieces  may  be  packed  in 
s  or  cases  in  alternate  layers  of  char- 
ounded  small,  and  saturated  with  water 
ning  YQ^(po  of  carbolic  acid. 

In  the  case  of  South  American  meat, 
iidet  proposes  the  use  of  large  sacks  of 
:bouc.     Tlie  meat  should  be  packed  in 

with  alternate  layers  of  charcoal   as 

described,  and  each  sack  when  filled 
I  be  hermetically  closed  by  drawing 
it  empty  caoutchouc  sack  capwise  over 
he  caoutchouc  is  supi)osed— its  high 
notwithiitanding — to  cover  exi>ense  of 
ig  and  freight,  and  so  permit  the  meat 
)old  in  Europe  at  a  very  small  advance 
it  ])rice.  If  intended  for  use  a  second 
the  empty  bags  should  be  steeped  in 
;  water  for  a  few  minutes  to  remove 
'ganic  im]>urities  adhering  to  them. 

M.  Gorgo/s  metho<l,  which  is  in  use  in 
ati,  consbtts  in  wajthing  and  drjing  the 

and  afterwards  steeping  in  successive 
I  containing  hydrochloric  acid  and 
ite  of  soda,  and  then  packing  it  in  air- 
cases  holding  1,  5,  or  10  kilogrammes 


each.  Meat  thus  treated  requires  to  bo  soaked 
in  warm  water  for  about  half  an  hour  before 
use. 

^*4.  M.  L^n  Souboiran  has  recommended 
braying  and  drying  in  the  fashion  adopted  by 
the  Chinese  and  Mongols,  as  described  by 
M.  Simon,  French  Consul  in  China,  in  a 
communication  made  by  him  to  the  Sod^t^ 
d'Acolimatation.  The  pemmican  of  our  Arctic 
voyagers  and  the  charqui  of  South  America 
are  familiar  exam^des  of  meat  preserved  by 
analogous  processes.  The  late  M.  Payen,  a 
distinguished  member  of  the  Academy,  insisted 
upon  the  great  perfection  to  which  this  system 
might  be  carried  by  the  aid  of  hot-air  stoves 
and  suitable  apparatus.** 

One  of  the  most  recent  methods  of  preserv- 
ing meat  is  that  known  as  Zellier's  procets. 
It  essentially  consists  in  manufacturing  methyl 
ether  on  a  large  scale,  the  production  of  ice  by 
the  evaporation  of  the  ether,  and  admission  of 
the  air  that  has  passed  over  the  ice  or  the  ether- 
pipes  into  chambers  which  contain  the  meat. 
Meat  was  kept  for  eight  months  in  this  way, 
and  was  at  the  end  of  that  time  perfectly 
edible.— (Ann.  Chim.  Phys.,  [6,]  iii.  602.) 


Meoonlo  Aoid  (H3C7HO73H3O)  —  An 
organic  acid  found  only  in  the  Poppy  tribe. 

This  acid  was  discovered  by  Sertiirner  in 
1804.  Its  main  interest  lies  in  the  fact,  that 
being  invariably  present  in  opium,  and  answer- 
ing in  a  very  characteristic  manner  to  tests, 
its  detection  in  any  organic  substance  or  liquid 
is  almost  equivalent  to  the  detection  of  opium. 

The  acid  when  pure  crystallises  in  pearly 
scales.  It  has  an  acid  astringent  taste,  and 
forms  well-defined  salts  called  meconates.  It 
is  unchanged  by  cold  sulphuric,  nitric,  and 
hydrochloric  acids.  When  heated  to  300**  F., 
it  is  resolved  into  carbonic  acid  gas,  and  a 
new  bibasic  acid  named  comcnic;  and  at  a 
somewhat  higher  temperature,  comenic  acid 
in  its  turn  is  resolved  into  carbonic  acid  gas, 
and  a  monobasic  acid  called  ppromcconic, 

Sesquichloride  of  iron  and  i)ersulphato  of 
iron  strike  a  deep  red  colour  with  meconio 
acid.  This  colour  cannot  be  distinguished  by 
the  eye  from  a  similar  reaction  with  the  sul- 
I)hocycanides  ;  but  the  latter  colour  is  quickly 
discharged  by  a  solution  of  corrosive  sublimate, 
whilst  the  meconic  acid  colouring  remains 
unchanged. 

Strong  hydrochloric  acid  produces  a  crystal- 
line precipitate,  ferrocyanide  of  potassium, 
hairlike  crystals;  chloride  of  calcium,  groups 
of  colourless  transparent  crystab  ;  and  nitrate 
of  silver,  sul]>hate  of  copper,  and  acetate  of 
lend  also  produce  precipitates. 

Meconio  acid  may  be  separated  from  the 
contents  of  the  stomach,  &o.,  by  treating  the 
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organic  liquid  with  acetic  acid,  digesting  for 
some  time  at  a  gentle  heat,  straining  through 
muslin,  evaporating  down  to  a  small  bulk,  and 
then  precipitating  with  acetat«  of  lead.  The 
meconate  of  lead  is  thrown  down  with  other 
matters,  and  meconio  acid  may  be  separated 
by  collecting  the  contents  of  the  filter,  sus- 
pending them  in  water,  and  transmitting  sul- 
phuretted hydrogen  gas  through  the  liquid. 
The  sulphide  of  lead  is  filtered  ofif,  and  the 
filtrate  concentrated  to  a  small  bulk. 

Medical  Officer  of  Health— The  ni>- 
pointment  of  a  medical  man,  whose  office  it 
is  to  watch  over  the  public  health,  is  now  the 
compulsory  duty  of  each  sanitary  authority. 
A  similar  office  has  existed  many  years  under 
the  Towns  Improyement  Clauses  Act,  1847; 
the  Public  Health  Act,  1848  ;  the  Metropolis 
Local  Mana;;ement  Act,  1855  ;  and  the  Arti- 
sans' and  Labourers*  Dwellings  Act,  1868 ; 
but  the  Public  Health  Act  of  1872  (now  con- 
solidated and  embodied  in  the  Public  Health 
Act  of  1875)  was  the  first  enactment  which 
made  the  appointment  of  such  an  officer  com- 
pulsory.   Ste  Offfcers,  Appointment  of. 

Appointment. — A  person  shall  not  be  ap- 
pointed medical  officer  of  health  under  the 
Act  unless  he  is  a  legally-qualified  medical 
practitioner ;  and  the  Local  Government 
Board  shall  have  the  same  powers  as  it  has 
in  the  case  of  a  district  medical  officer  of  a 
union  with  regard  to  the  qualification,  ap- 
pointment, duties,  salary,  and  tenure  of  office 
of  a  medical  officer  of  health  or  other  officer 
of  a  local  authority,  any  portion  of  whose 
salary  is  paid  out  of  moneys  voted  by  Parlia- 
ment, and  may  by  order  prescribe  the  qualifi- 
cation and  duties  of  other  medical  officers  of 
health  appointed  under  the  Act. 

The  same  person  may,  with  the  sanction  of 
the  Local  Government  Board,  be  appointed 
medical  officer  of  health  or  inspector  of 
nuisances  for  two  or  more  districts,  by  the 
local  authorities  of  such  districts ;  and  the 
Local  Government  Board  shall  by  order  pre- 
scribe the  mode  of  such  appointment,  and  the 
proportions  in  which  the  expenses  of  such  ap- 
pointment and  the  salary  and  charges  of  such 
officer  shall  be  borne  by  such  authorities. 

Any  district  medical  officer  of  a  union  may, 
with  the  sanction  of  the  Local  Government 
Board,  and  subject  to  such  conditions  as  the 
said  board  may  prescribe,  be  appointed  a 
medical  officer  of  health  ;  and  a  medical  officer 
of  health  may  exercise  any  of  the  powers  with 
which  an  inspector  of  nuisances  is  invested 
by  the  Act. 

In  case  of  illness  or  incapacity  of  the  medi- 
cal officer  of  health,  a  local  authority  may 
appoint  and  pay  a  deputy  medical  officer, 


subject  to  the  approval  of  the  Local  Govern 
ment  Board.— (P.  H.,  s.  191.) 

Appointment  to  a  United  Diitrict. — When 
it  appears  to  the  Local  Government  Board, 
on  any  application  made  to  it,  that  the  Ap- 
pointment of  a  medical  officer  of  health  for 
two  or  more  districts  situated  wholly  or  par- 
tially in  the  same    county  would  diminish 
expense,  or  otherwise  be  for  the  advantage  of 
such  districts,  the  Local  Government  Board 
may  by  order  unite  such  districts  for  the  pur- 
pose of  appointing  a  medical  officer  of  health, 
and  may  make  regulations  as  to  the  mode  of 
his  appointment  and  removal  by  representa* 
tives  of  the  authorities  of  the  constitaeot 
districts,  and  the  proportion  in  which  the 
expenses  of  the  appointment  and  of  the  sakiy 
and  expenses  of  such  officer  are  to  be  borne 
by  such    authorities,  and    as  to  any  other 
matters  (including  the  necessary  expenses  of 
such  representatives)  which,  in  the  opinion  of 
the  said  board,  require  regulation  for  the 
purposes  of  this  section  ;  and  no  other  medietl 
officer  of  health  shall  be  appointed  for  any 
constituent  district,  except  as  an  ansistant  to 
the  officer  appointed  for  the  united  districti: 

Provided  that  no  urban  district  containing 
a  population  of  twenty-five  thousand  and 
upwards,  or  in  the  case  of  a  borough  haring  a 
separate  court  of  quarter  sessions,  shall  be 
included  in  any  union  of  districts  formed 
under  this  section  without  the  consent  of  the 
council  of  such  district  or  borough. 

Not  less  than  twenty-eight  days'  notice  that 
it  is  proposed  to  make  an  order  under  thii 
section  shall  be  given  by  the  Local  Govein- 
ment  Board  to  the  local  authority  of  any  dii- 
trict proposed  to  be  included  in  the  union; 
and  if,  w^ithin  twenty-one  days  after  inch 
notice  has  been  given  to  any  such  authority, 
they  give  notice  to  the  Local  Government 
Board  that  they  object  to  the  proposal,  the 
Local  Government  Board  may  include  their 
district  in  the  union  by  a  provitional  (ndxr^ 
but  not  otherwise. 

There  may  be  assigned  by  tlie  Local  GoTem* 
ment  Board  to  the  district  medical  officer  of 
any  union  comprising  or  coincident  with  any 
constituent  district  such  duties  in  rendering 
local  assistance  to  the  medical  officer  of  health 
appointed  for  such  constituent  districts  as  the 
said  board  may  think  fit;  and  such  distriet 
medical  officer  shall  receive,  in  respect  of  any 
duties  so  assigned  to  him,  such  additioml 
remuneration  as  the  local  authority  may,  with 
the  approval  of  the  Local  Government  Board, 
determine. — (P.  H.,  s.  286.) 

Medical  Officer  of  Healthy  Appointment  of, 
Dutie$  of,  d'c. — The  appointment,  duties,  &a, 
of  a  medical  officer  of  health  are  laid  down 
in  the  following  minutes  as  to  duties,  &e., 
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*al  officers  of  health,  issaed  by  the  Lo- 
amment  Board,  1872-73  :— 

SscTioa  I.— Qualification. 
No  person  shall  be  qualified  to  be  appointed 
Bee  of  medical  officer  of  health  under  this 
nless  he  shall  be  registered  under  "The 
Hot  of  1858,**  and  shall  be  qualified  by  law  to 
both  medicine  and  surgery  in  England  and 
neh  qualification  being  established  by  the 
>n  to  the  sanitary  authority  of  a  diploma, 
e  of  a  degree,  licence,  or  other  instrument 
or  issued  by  competent  legal  authority  in 
itain  or  Ireland,  testifying  to  the  medical 
:&!,  or  medical  and  surgical  qualification  or 
Uons  of  the  candidate  for  such  office, 
ed  that  the  Local  Qovemment  Board  may, 
B  application  of  the  sanitary  authority,  dis- 
ith  so  much  of  this  regulation  as  requires 
mediod  officer  of  health  shall  be  qualified 
se  both  medicine  and  surgery,  if  he  is  duly 
d  under  the  said  Act  to  practise  either 
i  or  surgery. 

SacTiox  II. — AppointmtfU.', 

.  A  statement  shall  be  submitted  to  the  Local 
sent  Board  showing  the  population  and  ex- 
he  district  for  which  the  sanitary  authority 
to  appoint  the  medical  officer  or  medical 
of  health,  and  the  salary  or  remuneration 
I  to  be  assigned ;  and  where  the  circum- 
rendcr  desirable  the  appointment  of  one 
officer  of  health  for  two  or  more  sanitary 
,  statements  shall  in  like  manner  be  sub- 

0  the  Local  Government  Board  showing  the 
•r  the  districts  to  be  combined  for  that  pur- 
e  population  and  extent  of  each  district,  the 

which  it  is  intended  that  the  appointment 

1  made,  whether  Jointly  or  severally  by  the 
authorities   of   those   districts,    and   the 

of  salary  or  remuneration  proposed  to  be 
I  to  the  officer  appointed. 
.  When  the  approval  of  the  Local  Qorem- 
Dard  has  been  given  to  the  proposals  sub- 

0  them,  the  sanitary  authority  or  authorities 
)ceed  to  the  appointment  of  a  medical  officer 
li  accordingly. 

.  No  appointment  of  a  medical  officer  of 
ball  be  ma<ic  unle.ssan  advertisement  giving 
f  the  day  when  sach  appointment  will  be 
all  have  appeared  in  some  public  newspaper 
Dg  in  the  district  or  districts,  at  least  seven 
Tore  the  day  on  which  such  appointment  is 
Provided  that  no  such  advertisement  shall 
ssary  for  the  appointment  of  a  temporary 
te. 

.  Every  such  appointment  hereafter  made 
thin  seven  days  after  it  is  made,  be  reported 
lOcal  Government  Board  by  the  clerk  to  the 
authority,  or,  in  the  case  of  a  Joint  appoint- 
r  the  clerk  to  one  of  the  sanitary  authorities 

1  the  appointment  is  made. 

.  Upon  the  occurrence  of  a  vacancy  in  such 
te  sanitary  authority  or  authorities  shall  pro- 
make  a  fresh  appointment,  which  shall  bo 
,  to  the  Local  Government  Board,  as  required 
ii.  art.  4,  of  this  order;  but  if  the  sanitary 
f  or  authorities  desire  to  make  any  fresh 
nents  with  respect  to  the  district,  or  the 
r  the  appointment,  they  shall,  before  filling 


up  the  racancy,  supply  the  particulars  of  the  arrange- 
ment to  the  Local  Government  Board  in  the  manner 
prescribed  by  sect.  ii.  art.  1,  in  regard  to  the  first 
appointment,  and  if  the  approval  of  the  Local 
Government  Board  be  given,  absolutely  or  with 
modifications,  the  sanitary  authority  or  authorities 
shall  then  proceed  to  fill  up  the  vacancy  according  to 
the  terms  of  the  approval  so  given. 

Art.  6.  If  any  officer  appointed  under  this  order 
be  at  any  time  prevented  by  sickness  or  accident, 
or  other  sufficient  reason,  from  performing  his 
duties,  the  sanitary  authority  or  authorities,  as  the 
case  maybe,  may  appoint  a  person  qualified  as  afore- 
said to  act  as  his  temporary  substitute,  and  may  pay 
him  a  reasonable  compensation  for  his  services ;  and 
every  such  appointment  shall  be  reported  to  the 
Local  Government  Board  as  soon  as  the  same  shall 
have  been  made. 

SEcmoN  III.— renure  of  Office. 

Art.  1.  Every  officer  appointed  under  this  order 
shall  continue  to  hold  office  for  such  period  as  the 
sanitary  authority  or  authorities  appointing  him 
may,  with  the  approval  of  the  Local  Government 
Board,  determine,  or  until  he  die,  or  resign,  or  be 
removed  by  such  authority  or  authorities  with  the 
assent  of  the  Local  Government  Board,  or  by  the 
Local  Government  Board. 

Provided  that  the  appointments  first  made  under 
this  order  shall  not  be  for  a  period  exceeding  five 
years. 

Art.  2.  When  any  such  officer  shall  have  been 
appointed  after  the  passing  of  the  Public  Health 
Act,  1872,  for  one  or  more  sanitary  districts,  and 
any  change  in  the  extent  of  the  district  or  districts, 
or  in  the' duties,  salary,  or  remuneration,  may  be 
deemed  necessary,  and  he  shall  decline  to  acquiesce 
therein,  the  sanitary  authority  or  authorities  by 
whom  he  was  so  appointed,  may,  with  the  consent  <^ 
the  Local  Government  Board,  but  not  otherwise,  and 
after  six  months'  notice  in  writing,  signed  by  their 
clerk  or  clerks,  given  to  such  officer,  determine  hl» 
office. 

Art.  S.  No  person  shall  be  appointed  who  does  no 
agree  to  give  one  month's  notice  previous  to  resign- 
ing the  office,  or  to  forfeit  such  sum  as  may  be  agreed 
upon  as  liquidated  damages. 

Section  IV.—Dutiet. 

The  following  shall  be  the  duties  of  the  medical 
officer  of  health  in  respect  of  the  district  for  which 
he  is  appointed ;  or  if  he  shall  be  appointed  for  more 
than  one  district,  then  in  respect  of  each  of  such  dis- 
tricts : — 

1.  He  shall  inform  himself,  as  fkr  as  practicable, 
respecting  all  infiuences  affecting  or  threatening  to 
affect  injuriously  the  public  health  within  the  dis- 
trict. 

2.  He  shall  inquire  into  and  ascertain  by  such 
means  as  are  at  his  disposal  the  causes,  origin,  and 
distribution  of  diseases  within  the  district,  and  ascer- 
tain to  what  extent  the  same  have  depended  on  con- 
ditions capable  of  removal  or  mitigation. 

3.  He  shall  by  inspection  of  the  district,  both  sys- 
tematically at  certain  periods  and  at  intervals  as 
occasion  may  require,  keep  himself  informed  of  the 
conditions  injurious  to  health  existing  therein. 

4.  He  shall  be  prepared  to  advise  the  sanitary 
authority  on  all  matters  affecting  the  health  of  the 
district,  and  on  all  sanitary  points  involved  in  the 
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dical  ofiSoen  of  health  appointed — 1. 
ftl  ofiScen  of  health  to  combined  sani- 
liatricta,  such  a«  Kent,  Shrewsbury, 
ester.  North  Devon,  &o. ;  these  devote 
rhole  time  to  the  ofBce,  although  some 
>ld  other  appointments— such  as  analyst, 
r,  ke. — which  do  not  interfere  with  their 
.  2.  Medical  officers  of  health  who  are 
itricted  in  any  way,  but  are  given  either 
salary  or  an  annual  sum,  which  though 
3s  inadequate,  is  yet  indirectly  suffl- 
r  remunerative.  3.  Union  medical  offi- 
nd  the  like,  to  whom  is  given  a  paltry 
1  fee,  or,  as  in  some  places,  a  stated  sum 
teh  report,  a  report  not  to  be  sent  in 
required  by  the  sanitary  authority.  (!) 
at  are,  or  rather  should  be,  the  qualifica- 
)f  a  medical  officer  of  health  ?  First,  he 
Mamedical  man— that  is  legally  essential; 
tie  must  be  a  man  of  capacity,  of  good 
fcion,  and  of  sound  common  sense,  riding 
igerous  hobby-horse  to  death.  A  know- 
oi  the  mode  of  propagation  of  all  con- 
is  diseases,  with  their  pathology,  and 
luaintance  with  practical  chemistry,  mi- 
py,  and  the  chief  sanitary  statutes  are 
ial.  These  things  may  be  easily  acquired 
y  man  of  average  abilities,  and  no  one 
onibly  be  an  efficient  officer  without  a 
knowledge  of  them  alL  In  addition  to 
oregotng,  it  is  desirable,  although  not 
ial,  that  a  knowledge  of  the  following 
hes  of  science  should  be  acquired : 
J,  engineering  (especially  the  practical 
relating  to  sewers  and  drains,  the  taking 
els,  the  measurement  of  heights,  and  the 
letbods  of  conveying  and  storing  water), 
rology,  and  the  kindred  sciences. 
n  is  nothing  more  instructive  and  use- 
medical  officers  of  health  than  an  ac- 
tsnce  with  the  history  of  the  different 
nics  of  ancient  times,  and  of  the  middle 
u  compared  with  our  own.  It  is,  how- 
possible  that  the  man  best  qualified  as 
owledge,  may  by  infirmities,  either  of 
or  of  temper,  make  a  very  indifferent 
,  lince  it  is  a  poet  requiring  a  knowledge 
t  world,  a  robust  body,  and  sound  judg- 
as  well  as  the  special  acquirements 
Dned  above.  Previous  experience  was 
•btained  in  a  few  instances  in  the  first 
itments  under  the  Public  Health  Act, 
but,  of  all  things,  experience  would 
necessary  qualification  for  future  high- 
•ppointments.  And  here,  again,  sanitary 
rities  may  be  misled  by  the  specious 
onials  of  medical  officers  belonging  to 
lird,  the  rot-faineant  class,  who  most 
dly  will  be  tempted  to  play  upon  the 
of  medical  officer  of  health,  which  they 
lave  borne  for  many  years  without  at 


the   same   time   having  had   any  practical 
experience  whatever  in  its  duties. 

A  health  officer  cannot  well  take  any  other 
post,  or  engage  in  private  practice,  if  his  dis- 
trict is  very  large  or  populous  ;  on  the  other 
hand,  if  he  has  leisure,  and  is  duly  qualified, 
there  are  certain  offices,  such  as  analyst  and 
coroner,  which  are  of  a  kindred  nature^  and 
which  would  harmonise  with  his  duties.  Much 
has  been  said  against  medical  officers  of  health 
as  public  analysts.  It  must  depend  upon 
individual  quaUfications  and  amount  of  time 
whether  such  a  union  is  desirable  or  not.  The 
adulteration  of  food  has  always  been  taught 
at  the  same  time  and  in  the  same  manuals 
as  sanitary  science,  and  the  Adulteration 
Act  is  carried  out  by  sanitary  authorities 
and  sanitary  officials;  so  that  it  has  evi- 
dently been  considered  a  part  and  portion  of 
hygiene. 

Routine  Work  of  Medical  Officer  of  Health. 
—It  has  been  well  said,  one  of  the  first  things 
that  should  be  done  is  a  house-to-house  in- 
spection by  the  subordinates,  as  described 
under  Hodsr-td-Housb  Inspbction.  Such 
a  course  equally  applies  to  rural  and  urban 
districts ;  and  the  medical  officer  should  also 
accompany  from  time  to  time  his  inspector, 
and  gain  a  knowledge  personally  of  the  dis- 
trict. In  strictly  urban  districts,  the  work 
will  often  be  somewhat  of  a  special  character ; 
there  will  be  manufactories,  lodging-houses, 
butcheries,  dairies,  and  other  places  which 
will  require  the  continual  care  of  the  sanitary 
authorities.  Public  buildings  should  be  nar- 
rowly watched.  There  are  many  things  that 
are  neglected  by  sanitary  officials  because  they 
have  never  been  thought  of ;  for  instance,  the 
dressing-rooms,  &G. ,  of  theatres  (sef  Theatres) 
and  other  places.  The  water-supply  of  every 
large  town  should  be  analysed  by  the  ammonia 
process  at  least  onoe  a  month,  and  for  such 
analysis  the  health  officer  should  be  paid. 
He  should  have  an  office  in  some  convenient 
part  of  the  town,  where  the  inspectors  can 
confer  with  him,  and  to  which  official  corre- 
spondence can  be  addressed.  His  attendance 
at  this  office  would  be  probably  regulated 
by  a  bylaw,  but  whether  that  be  so  or 
not,  for  his  own  convenience  it  should  be 
regular. 

Every  month,  by  analysing  the  rain  falling 
in  different  parts  of  the  town,  he  can  estimate 
the  sulphuric  acid  in  the  air,  which  will  give 
the  measure  approximatively  of  impurity 
through  smoke  of  the  atmosphere.    See  Kain. 

In  case  there  should  be  an  outbreak  of 
fever,  it  will  be  his  duty  to  personally  isolate 
every  case  which  cannot  be  removed  to  hos- 
pital ;  and  at  such  times  he  may  require  assist- 
ance, which  should  be  given  to  him,   A  t«ootd 
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of  each  death  and  of  each  contagioua  case  of 
sickness  should  he  transmitted  to  the  oflSoe 
daily.  {See  Bibths,  Deaths,  and  -Sickness 
Returns.)  The  returns  of  death  are  easily 
obtained ;  the  returns  of  sickness  will  be  by  no 
means  perfect,  but  an  officer  must  make  the 
best  of  his  resources. 

In  large  rural  combined  districts  a  central 
office  can  only  in  some  cases  be  established. 
Each  union  is  so  distinct  in  itself  that  one 
office  ii  seldom  of  any  practical  value ;  a  room 
in  the  workhouse  ii  generally  easy  to  get,  and 
may  be  used  when  required.  The  routine  is 
very  much  the  same  as  in  urban  authorities. 
The  medical  officer  meets  the  inspector  at 
different  places,  obtains  returns  of  deaths  and 
sickness  about  once  a  fortnight,  receives  the 
notices  the  inspector  sends  him  of  contagious 
disease,  overcrowding,  &a,  and  attends  the 
sanitary  meetings  in  all  combined  rural  sani- 
tary authorities.  It  is  most  convenient  that 
each  rural  sanitary  authority  should  have  a 
special  monthly  meeting ;  then,  if  well  arrange<l, 
the  health  officer  can  generaUy  attend  each  in 
turn.  Parochial  committees  (from  their  local 
knowledge)  are  also  sometimes  of  use  in 
meeting  the  health  officer.  On  inspecting  a 
parish,  the  officer  of  health  should  place  him- 
self in  communication  with  the  clergyman, 
guardians,  and  medical  men,  if  there  be  any, 
and  inquire  (a)  into  the  water-supply ;  (6)  into 
the  drainage ;  (c)  into  the  health  of  the  in- 
habitants and  past  sanitary  hiitory  of  the 
place ;  and  {d)  into  overcrowded  and  unhealthy 
houses. 

If  there  should  be  any  disease — such  as 
goitre — that  would  appear  to  spring  from  some 
endemic  cause,  no  one  has  so  good  an  oppor- 
tunity of  investigating  it  as  the  health  officer. 
If  i)ossible,  he  should  construct  a  map  of  his 
district,  the  spots  where  this  endemic  disease 
appears  being  appropriately  marked.  On  this 
head  he  will  find  the  maps  of  the  distribution 
of  heart  and  other  diseases  by  Haviland  help 
him  much. 

It  is  the  medical  officers  of  health  of  rural 
districts  to  whom  the  profession  will  look 
to  solve  the  problems  of  the  causes  of  con- 
tagious disease,  as  to  whether  they  do  or 
do  not  arise  de  novo  —  the  disturbing  con- 
ditions of  towns  are  too  many  to  elucidate 
them  satisfactorily.  Had  Dr.  W.  Budd 
lived  all  his  life  in  Bristol,  he  would  have 
hardly  been  able  to  trace  so  satisfactorily  the 
sequence  of  events  in  his  book  on  typhoid 
fever. 

All  reports  to  the  Mtnitary  authority  should 
be  made  with  the  greatest  care,  and  a  copy 
kept ;  for  these  reports  may  be  used  for  any 
purpose  by  the  sanitary  authority,  being  the 
property  of  that  authority. 


(P.  H.,  s.  114.)   See  Trades,  OFFEHfiirz. 

Mercury  (Hg  =  200>— The  Arabian  phy- 
sicians Avicenna  and  Bhazes  first  employed 
this  metal  medicinally,  but  they  only  ventured 
to  use  it  externally  against  cutaneous  diseaia 
and  vermin.    The  Hindoos  were  probably  the 
first  to  prescribe  it  internally.    It  is  obtained 
chiefly  from  its  sulphide,  native  cinnabar,  \ff 
distillation  with  iron.     Sometimes  it  is  met 
with  in  its  metallic  state,  sometimes  combined 
with  chlorine.    The  mercury  of  commerce  i« 
purified  by  redistillation  and  washing  with 
dilute  hydrochloric  acid.  The  principal  mioei    . 
are  those  of  Idria  in  Camiola,  Almadai  in 
Spain,  and  New  Almaden  in  California. 

The  purity  of  thii  metal  is  shown  bj  iti 
brilliancy.   Mere  mechanical  impurities— fodi 
as  dust,  dirt,  &c.— may  be  readily  remored  l>y 
squeezing  the  metal  through  chamois  leather 
or  flannel ;  and  it  may  be  further  cleaned  by 
shaking  well  with  a  little  strong  nitrie  scid, 
washing  with  distilled  water  and  drying  by 
blotting-paper,  or   filtering   through  mum 
chamois  leather.    When  pure,  mercury  ii  a 
brilliant  white  metallic  liquid,  becoming  lolid 
at  -  39**  F. ;   specific  gravity,  13'5 ;  entirely 
vapourised  by  a  heat  below  that  of  visible 
redness  ;  and  when  small  globules  of  it  ire 
rolled  slowly  upon   a  sheet   of   paper,  not 
the  least  particle  adheres.    Above  40"  F.  a 
slight  vapour  arises  from  it.     It  forms  two 
classes  of  salts— proto  and  per  salts.    It  dis- 
solves many  metals,  as  tin,  bismuth,  zinc, 
silver,  and  gold,  and  forms  amalgams  with 
them.    One  of  the  most  important  salts  of 
mercury  is  the  perchloride  of  mercury  (HgClj), 
or  corrosive  sublimate,  which  is  obtained  by 
heating  together  certain  quantities  of  sulphate 
of  mercury,  chloride  of  sodium,  and  black 
oxide  of  manganese.   A  double  deoompositioQ 
takes  place,  resulting  in  the  formation  of 
chloride  of  mercury  and  sulphate  of  soda. 
This  substance  appears  in  the  form  of  white 
cr3rstalline  masses  of  prismatic  crystals,  soluble 
in  20  parts  of  water,  in  alcohol,  and  in  ether. 
It  gives  a  white  precipitate  with  ammonia, 
and  curdy  white  precipitate  with  nitrate  of 
silver;  and  it  precipitates  albumen.    When 
heated  it  should  sublime  without  decompoa* 
tion,  leaving  no  residue.     There  are  many 
other  compounds  of  mercury,  which  in  a  work 
of  this  description  it  will  not  be  necessary  to 
discuss.      All    mercurial  compounds,  when 
heated  with  carbonate  of  soda,  give  a  inb- 
limate  consisting  of  globules  of  metaUic  mer- 
cury.   Solutions  containing  mercury  give  a 
silvery  stain  to  copper  when  that  metal  is 
boiled  in  them.    When  acidified  and  mixed 
with  excess  of  protochloride  of  tin,  they  give 
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ft  grejiih-blAck  precipitate  of  metallic  mercury. 
Solutions  of  the  protoealts  give  with  caustic 
potash  or  soda  a  black  precipitate  (Hg^O) ; 
the  penalts  giFe  with  the  same  a  yellow  pre- 
dintate  (HgO),  and  with  the  iodide  of  potas- 
num  a  scarlet  one  (Hgl^),  easily  soluble  in 
excess. 

Some  doubt  appears  to  exist  as  to  whether 
the  liquid  mercury  is  innocuous  or  not ;  but 
the  generally-received  opinion,  notwithstand- 
mg  that  several  fatal  cases  have  occurred  of 
poisoning  from  metallic  mercury,  is  that  it  is 
perfectly  harmless.  It  is  well  known  that  it 
has  been  repeatedly  taken  in  doses  of  a  pound 
or  mcMre  in  cases  of  obstruction  of  the  bowels 
without  proving  noxious ;  while,  on  the  other 
hand,  may  be  instanced  a  case  which  recently 
occurred  to  Sir  D.  Gibb.  For  the  purpose  of 
causing  abortion  a  girl  swallowed  4^  oz.  by 
weight  of  mercury.  It  had  no  effect  on  the 
uterus,  but  in  a  few  days  the  girl  suffered 
from  a  trembling  and  shaking  of  the  body 
(mercuiial  tremors)  and  loss  of  muscular 
power.  These  symptoms  continued  for  two 
months,  but  there  was  no  salivation,  and  no 
blue  mark  on  the  gums. 

Pereira  is  of  opinion  that  in  the  few  in- 
stances in  which  it  has  acted  injuriously,  it 
has  been  retained  in  the  bowels  for  a  -con- 
siderable time,  and  has  become  oxidised. 

Mercury  breathed  or  swallowed  in  a  state  of 
vapour,  or  absorbed  in  a  finely  divided  condi- 
tion, in  which  form  it  appears  to  be  highly 
susceptible  of  oxidation,  may  prove  deleteri- 
ous.   As  shown  by  numerous  recorded  cases, 
death  has  occurred  from  excessive  doses  of 
blue-pill,  and  also  from  inunction  by  strong 
mercurial  ointment.     The  latter  ointment  con- 
tains half  its  weight  of  mercury,  and  has  been 
used  as  a  dressing  to  sheep  and  cattle  in  pLace 
of  arsenic.     Mr.  Gamgee  informed  Dr.  Tay- 
lor   that   25  tons   alone    of   this   ointment 
had  been  sold  in  one  year  by  a  druggist  in 
Boston,  chieBy  to  farmers;  and  that  sheep 
poisoned  with  mercury  have  been  sent  for 
■ale  to  the  dead-meat  markets  in  London,  and 
have  realised  more  money  than  sound  mutton 
sold  in  the  county  of  Lincoln. — (Taylor.) 
This,  then,  may  be  a  serious  danger ;  hence, 
in  any  case  of  suspected  illness  from  meat, 
although  the  meat  may  look  sound  and  good, 
it  is  well  to  have  it  analysed  for  metallic 
poison. 

Water  -  gilders,  looking  -  glass  silverers, 
barometer-makers,  men  employed  in  quick- 
silver mines,  and  others  exposed  to  mercurial 
emanations,  become  subject  to  a  form  of 
paralysis  and  salivation  called  mercurial ismus. 
Some  constitutions  appear  to  be  capable  of 
resisting  the  effects  which  the  inhalation  of 
mercurial  vapours  induces  for  a  considerable 


period,  while  others  yield  after  a  few  mouths* 
exposure  to  their  insidious  influence.  At  a 
meeting  of  the  Medical  Society  in  April  1872, 
Mr.  Spencer  Watson  showed  a  patient  suffer- 
ing from  mercurial  tremors.  He  was  a  baro- 
meter-maker, and  had  been  in  the  trade  for 
fifteen  years.  For  seven  years  hehad  resisted 
the  influence  of  the  fumes  of  mercury.  He 
had  never  been  salivated,  but  his  gums  were 
sore,  and  marked  with  a  blue  line ;  and  his 
teeth  were  most  of  them  loose,  and  some  much 
decayed.  Ever  since  the  first  attack  ho  had 
been  unable  to  sign  his  name  from  the  un- 
steadiness of  his  hand.  Dr.  Crisp  at  the  same 
meeting  instanced  the  case  of  a  family  of  five 
who  were  all  sufferers  from  mercurial  tremors. 
They  were  water  -  gilders.  This  gentleman 
was  of  the  opinion  that  efficient  ventilation 
was  all  that  was  required  in  buildings  where 
mercury  was  largely  employed. 

A  well-known  instance  of  the  effect  of  mer- 
curial vapour  is  afforded  by  the  Triumph 
man-of-war  and  Phipps  schooner,  which  re- 
ceived a  large  quantity  of  quicksilver  on 
board,  saved  from  a  wreck.  The  bags  in 
which  the  mercury  was  stored  became  rotten 
and  allowed  the  mercury  to  escape.  In  the 
space  of  three  weeks  200  men  were  salivated, 
two  died,  and  all  the  animals  were  destroyed. 

Dr.  Meyer  has  obtained  excellent  results 
in  preventing  all  symptoms  of  mercurial 
poisoning  in  the  looking-glass  manufactory 
of  St.  Gobain,  by  sprinkling  the  floor  with 
ammonia.  He  states  that  during  the  five 
years  that  it  has  been  employed  at  St.  Gobain, 
not  one  case  of  poisoning  has  been  observed 
among  the  workmen,  whilst  there  is  a  marked 
amendment  in  the  symptoms  of  those  who 
were  previously  affected.  About  half  a  litre 
of  common  liquid  ammonia  is  simply  to  be 
sprinkled  on  the  floor  of  the  workshop  every 
evening  after  the  day*s  work.  This  preserva- 
tive effect  of  ammonia  was  discovered  acci- 
dentally, and  Dr.  Meyer  cannot  explain  its 
action.— (Lancet,  1873,  i.  601.) 

In  slow  or  chronic  poisoning  by  mercury, 
the  constitutional  effects  are  indicated  by 
irritability  or  looseness  of  the  bowels,  diffi- 
culty of  breathing,  spitting  of  blood,  cough, 
general  trembling  or  convulsive  movements 
of  the  limbs,  and  palsy,  with  fever  and  ema- 
ciation, under  which  the  patient  sinks.  The 
most  marked  effect  of  tlow  poisoning  by  mer- 
curial compounds  is  taJivcUion  or  ptyaUsm, 
indicated  by  an  increased  flow  of  saliva. 

The  elimination  of  mercury  takes  place  by 
all  the  fluid  secretions,  but  chiefly  by  the 
urine  and  intestinal  liquids. 

AntidoUt. — The  only  efficacious  antidotal 
treatment  consists  in  the  administration  of 
albuminous  substances.    Peschier  states  that 
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one  egg  U  required  for  every  4  grains  of 
mercury;  but  although  albuoaen  retards,  it 
does  not  prevent  the  absorption  of  the  poison. 
There  can,  however,  be  little  doubt  that, 
among  these  preventive  measures,  workmen 
exposed  to  mercurial  fumes  should  swallow 
the  whites  (raw)  of  one  or  more  eggs  daily. 

The  tests  for  mercury  have  been  already 
indicated. 

liisulphuret  of  mercury  has  been  used  as 
colouring  agent  in  articles  of  food,  and  fre- 
quently has  been  discovered  in  Cayenne  pep- 
per.   See  Capsicum. 

Mercurial  salts  were  used  by  Byan  as  disin- 
fectants and  antiseptics,  but  they  are  of  too 
poisonous  a  nature  to  be  commonly  employed. 
Byan  used  them  for  preserving  timber. 

Meteorological  Znflaenoes.— The  in- 
fluence of  temperature  and  the  seasons  plays 
a  most  important  part  on,  and  is  intimately 
connected  with,  public  health.  Full  informa- 
tion on  the  different  branches  of  meteorology 
itself  will  be  found  under  the  articles  Baro- 
meter, Thermometer,  Cumatb,  Clouds,  &o. 
It  only  remains  to  point  out  the  connec- 
tion between  seasonal  influences  and  disease. 
The  late  Dr.  Edward  Smith  has  worked  this 
out  in  a  truly  philosophical  manner,  and  we 
therefore  borrow  the  following  from  his  work, 
'*  Health  and  Disease :  Periodical  Changes  in 
the  Himian  System : " — 

^^StcUcmenU  of  the  Ancients, — It  is  almost 
impossible  to  turn  over  the  pages  of  the  medi- 
cal fathers  without  finding  how  much  impor- 
tance was  attached  to  season  in  the  production 
and  cure  of  disease,  or  without  admitting  that 
the  information  which  they  have  handed  down 
to  us  is  true  and  applicable  to  our  own  era. 
We  do  not  purpose  to  enter  at  any  length  into 
the  history  of  this  department  of  knowledge ; 
but  we  think  that  it  will  be  instructive  to  notice 
with  what  extent  and  accuracy  the  influence 
of  season  was  known  to  Hippocrates,  as  is 
shown  in  the  twenty-four  Aphorisms  which  he 
has  transmitted,  and  which  have  been  so  ably 
edited  for  us  by  Sprengcl,*  Adams,  and 
Clifton. 

The  division  of  the  seasons  has  varied  with 
different  nations  and  eras,  and  has  been  arbi 
trary,  except  in  so  far  as  it  was  associated  with 
the  occurrence  of  certain  natural  phenomena 
more  or  less  general  or  peculiar  to  the  locality. 
"NVo  find  that  in  the  most  ancient  periods  the 
Egyi)tian8  f  divided  the  year  into  three  seasons 
— viz.,  the  *  Season  of  Vegetation,'  the  *  Sea- 
son of  Manifestation,'  and  the  *  Season  of  the 
"Waters,'  or  the  *  Inundation ; '   and  at  the 

*  Aphorisms  of   Hippocrates,   by  Dr.   Fprengel. 
Loniion.  1708. 
t  Uone  Egyptiacss,  1851. 


present  time  the  first  is  called  '  Winter,*  the 
second  'Summer,'  and  the  third  'Inunda- 
tion,' or  literally  *The  NUe.'  This  division 
was  associated  with  terrestrial  changes;  hut 
in  ancient  Greece  it  was  determined  by  astro- 
nomical phenomena,  as  it  is  with  us  at  the 
present  day. 

Dr.  Adams  informs  us  that  with  the  andenti 
Winter  began  at  the  setting  of  the  Pleiades— 
viz.,  the  period  when  they  set  with  the  soo, 
and  continued  to  the  vernal  equ^iox.    Sprifig 
commenced  at  the  last-mentioned  period  (tbe 
vernal  equinox),  and  ended  at  the  rising  of  the 
Pleiades — viz.,  the  rising  with  the  sun.    Sun- 
mer  began  at  the  rising  of  the  Pleiades,  and 
continued  to  the  rising  of   Arctums;  ainl 
AtUumn  extended  from  the  rising  of  Arckmii 
to  the  setting  of  the  Pleiades.    Thus  the  diri- 
sion  of  the  seasons  was  purely  astronomical, 
and  the  constellations  of  the  Pleiades  SDd 
Orion  were  the  dividing  objects ;  the  rising  of 
the  Pleiades  with  the  sun  separating  the  fint 
from  the  second  half  of  the  year,  and  the 
setting  of  the  same  constellation  with  the  son 
terminating  the  year. 

Having  thus  defined  the  several  seasons,  we 
will  now,  in  a  few  words,  give  a  condenied 
account  of  their  influence  as  gathered  from  tbe 
opinions  of  Hippocrates,  expressed  in  the 
Aphorisms  above  mentioned. 

Change  of  seasons,  and  the  alternations  of 
cold  and  heat  in  those  seasons,  are  most 
effectual  causes  of  diseases.  Some  natures  are 
well  or  ill  affected  in  summer,  and  some  in 
winter.  Some  diseases  and  some  ages  are  well 
or  ill  affected  at  different  times  of  the  year, 
&c. 

Autumnal  diseases  may  be  reasonably  ex- 
pected when  on  the  same  day  it  is  sometimei 
hot  and  sometimes  cold.  The  south  wind 
dulls  the  senses  of  hearing  and  sight,  canses 
headache,  heaviness,  and  f  aintness.  When  it 
prevails,  these  incidents  occur  to  the  weak 
and  sickly.  The  north  wind  affects  the  chest 
and  throat,  and  causes  constipation,  dvsoria, 
and  muscular  pains.  The  south  wind  relaxes 
and  the  north  wind  contracts  the  tissues  of 
the  body.  When  the  summer  is  like  the 
spring  (viz.,  cool  and  wet),  we  must  expect 
much  sweating  in  fevers.  Dry  seasons  are  the 
cause  of  sharp  fevers. 

Constant  and  seasonable  times  of  the  year 
are  accompanied  by  diseases  which  are  regular 
and  mild,  but  in  inconstant  and  imscadonable 
times  the  diseases  are  uncertain  and  diffieolt 
of  cure. 

In  autumn  diseases  are  most  acute  and  per- 
nicious, and  that  season  is  hurtful  to  those  in 
consumption.  Spring  is  most  healthy  and  free 
from  fatal  disease.  If  the  spring  be  rainy  with 
southerly  winds,  and  have  followed  a  dry  tnd 
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ter,  there  will  be  in  the  following 
acute  fevers,  catarrhs,  and  bloody 
8,  With  a  dry  and  northerly  spring, 
:  a  rainy  and  warm  winter,  there  will 
y  discharges,  ophthalmia,   rhenma- 

catarrhs,  fatal  to  old  people.  Abor- 
ly  arise  under  these  conditions,  and 
thus  bom  near  the  spring  are  weak 
ised,  and  either  grow  up  so  or  die 
A  rainy  and  warm  (southerly) 
following  a  dry  and  cold  (northerly) 
will  produce  in  tlie  winter  pains  in 
,  cough,  catarrhs,  and  consumption, 
d  cool  (noi-therly)  autumn  is  good  for 
I  moist  temperament,  but  to  others 
:es  ophthalmia,  acute  and  lingering 
id  melancholy. 

droughts  are  more  wholesome  and 
nctive  than  continual  rains  and  fre- 
owers.  Continual  nuns  cause  most 
ss  lingering  fevers,  diarrhcsa,  diseased 
,  falling  sickness,  and  apoplexy, 
roughts  occasion  consumption,  in- 
on  of  the  eyes,  rheumatism,  incon- 
f  the  urine,  and  bloody  dischai^es. 
aed  northerly  weather  braces  and 
ns  the  body,  makes  it  agile,  fresh- 

and  quick  of  hearing.  It  restrains 
Is,  increases  chest-pains,  and  offends 

Southerly  seasons  relax  and  moisten 

dull  the  senses  of  hearing  and  sight, 
tviness,  vertigo,  laziness,  and  diar- 

;n  and  very  young  people  have  good 
I  the  spring  and  the  beginning  of 

old  people  in  summer  and  some 
lutumn ;  people  of  middle  age  in 
Jid  winter. 

sases  appear  at  all  seasons,  but  some 
d  and  exasperated  rather  in  one  than 

In  the  spring,  affections  of  the  brain, 
ikness,  discharges  of  blood,  affections 
*oat  and  chest,  diseases  of  the  skin, 
matism.  In  summer,  some  of  the 
Iso  burning  fevers,  agues,  disorders 
mach  and  bowels,  violent  sweatings, 
tions  of  the  eyes,  ears,  and  mouth. 
Q,  many  summer  diseases,  also  fevers, 
3nt  of  the  spleen,  dropsies,  consump- 
iroa,  diarrhcsa,  and  dysentery ;  iliac 
ailing  sickness,  and  brain  diseases. 

Liabilitf/  to  Disease, — The  existence 
al  disease  is  well  established,  for 

era  of  Hippocrates  to  our  day  the 
e  of  mankind  has  borne  testimony 
iations  in  the  prevalence  of  disease 
I  seasons  of  the  year,  and  to  the  fact 

same  kind  of    disease    assumes  a 

aspect  at  various  seasons ;  or,  to 
re  generally,  in  various  years.  We 
refer  to  the  occurrence  of  the  pln^e  I 


in  London  in  1593, 1603, 1625, 1636,  and  1665/ 
all  of  which  received  their  vast  development  in 
the  hot  season,  and  to  the  general  manifesta- 
tion of  cholera  in  our  day  at  the  same  periods. 
The  occurrence  of  yellow  fever  at  the  end  of 
summer  in  southern  climes,  the  prevalence  of 
special  eruptive  maladies  at  different  seasons, 
and  the  occurrence  of  inflammatory  diseases 
in  the  cold  season,  are  familiar  illustrations 
of  universal  belief  upon  tbis  subject ;  but  as 
we  shall  hereafter  give  details  upon  thii  ques- 
tion, we  shall  not  now  discuss  it  further. 

The  foundation  of  tecuotuU  disease  is  the 
varying  degree  of  vittU  action  proceeding  tnthin 
the  body  at  the  different  seasons  of  the  year. 

We  must  admit  that  disease  is  in  its  principal 
forms  an  exaggeration  of  a  natural  tendency 
then  existing  in  the  human  body— a  tendency 
which  only  becomes  disease  when  carried 
beyond  a  certain  limit.  Thus  we  find  that  a 
person  of  feeble  habit  is  especially  liable  to 
disease  in  which  exhaustion  is  a  prominent 
feature,  and  one  of  plethoric  habit  is  un- 
usually exposed  to  congestive  and  inflamma- 
tory diseases. 

We  have  already  shown  that  the  human 
system  varies  in  its  amount  of  vital  action  in 
a  very  definitive  manner,  the  maximum  being 
in  the  spring,  the  decline  and  the  minimum 
in  the  summer,  the  minimum  and  the  increase 
in  the  autumn,  and  a  stationary  elevation  in 
the  winter.  Just  in  the  like  order  is  it  ex* 
posed  to  an  exaggeration  of  these  tendencies. 
Thus,  as  a  rule,  the  diseases  of  the  end  of 
summer  are  those  of  exhaustion,  whilst  those 
of  winter  and  spring  are  known  as  inflamma- 
tions, and  those  of  autumn  and  the  end  of 
spring  are  marked  by  such  conditions  as  result 
from  rapid  variation  in  the  animal  economy 
in  its  relation  to  the  influence  of  external 
agents.  There  is  also  a  variation  in  the  tyx>e 
of  disease  according  to  the  advancing  tendency 
of  t)ie  system,  so  that  in  the  later  part  of 
spring,  when  there  is  the  commencement  of  a 
downward  tendency  of  the  vital  actions,  the 
progressive  attacks  of  the  diseases  will  pro- 
gressively show  an  asthenic  type,  until  they 
at  length  terminate  in  the  diseases  of  exhaus- 
tion infesting  the  summer  season ;  whilst,  on 
the  other  hand,  diseases  occurring  at  the  end 
of  summer  and  the  early  autumn  progres- 
sively change  their  aspect  from  the  asthenic 
form  until  they  merge  into  the  sthenic  con- 
ditions of  winter. 

Hence  there  are  both  settled  sthenic  and 
asthenic  conditions,  and  conditions  varying 
in  a  definite  direction  between  them,  and  as 
they  are  due  to  the  amount  of  vital  action 
existing  (which  results  from  the  influence  o 

*  Report  on  Cholera  (Dr.  Fiia),  p.  173. 
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the  agenciet  which  coiutitute  the  season), 
so  will  the  sthenic  or  asthenic  character  be 
manifested  at  their  respective  seasons.  With 
this  key,  therefore,  we  may  not  only  foretell 
the  character  of  disease  at  a  given  period  of 
the  year,  but  may  also  be  acquainted  with  the 
variations  in  the  type  of  the  same  disease,  as 
manifestations  of  it  may  from  time  to  time 
occur  with  the  progression  of  the  seasons. 
Thus,  for  example,  an  attack  of  scarlatina 
occurring  at  the  end  of  a  hot  summer,  and 
with  a  warm  and  moist  autumn,  must  mani- 
fest a  distinctly  ad3mamic  type ;  whilst  if  it 
occur  after  the  cold  weather  has  set  in, 
or  during  a  cold  summer,  it  will  be  more 
and  more  inflammatory,  until  the  system 
is  no  longer  very  liable  to  that  form  of 
disease. 

Tkere  are  diseases  which  result  from  an  arrest 
or  lessening  of  the  natural  tendencies  of  the 
system. 

Such  is  the  character  of  disease  which  is 
induced  by  an  excess  of  seasonal  influences 
or  in  a  system  unusually  sensitive  to  the 
ordinary  degrees  of  seasonal  influence— viz., 
one  of  exaggeration  of  the  natural  tendencies 
of  the  system ;  but  there  are  other  diseases 
arising  from  a  contrary  condition.  Thus,  if 
when  the  temperature  is  increasing,  and  the 
skin  is  required  to  be  unuaually  active,  so  as 
to  produce  great  dispersion  of  heat,  some  con- 
dition occurs  which  leads  to  the  arrest  of,  or  a 
serious  diminution  in,  the  action  of  the  skin, 
the  natural  tendency  of  the  system  is  thwarted, 
and  the  only  condition  compatible  with  health 
being  for  the  time  set  aside,  a  state  of  disease 
immediately  ensues.  This  is  familiarly  illus- 
trated by  a  cold,  the  ordinary  effect  of  undue 
exposure  of  a  part  of  the  body  to  a  lower 
temperature,  and  also  by  the  indulgence  in 
such  articles  of  food  as  tend  to  lessen  the 
action  of  the  skin.  Or  again,  if  during  winter, 
when  the  action  of  the  skin  and  the  sensi- 
bility of  the  surface  should  be  much  reduced 
so  as  to  prevent  an  undue  waste  of  heat,  and 
to  pass  unheeded  the  influence  of  cold,  a  con- 
dition be  imparted  which  tends  to  maintain 
the  skin  in  the  normal  activity  of  summer — as, 
for  example,  the  occupation  of  highly-heated 
apartments,  or  the  constant  use  of  the 
Turkish  bath— the  body  will  be  liable  to  the 
effects  of  too  great  dispersion  of  heat,  and 
will  certainly  be  more  sensitive  to  the  influ- 
ence of  external  cold.  Or  finally,  if  with  the 
necessity  for  high  vital  action  in  the  winter 
and  spring  there  should  be  deficient  nutri- 
ment supplied,  there  will  be  an  arrest  of  that 
condition  which  is  natural  to  the  body  at 
that  period  of  the  year. 

All  this  latter  class  of  causes  may  be  re- 
garded as  adventitious  or  accidental,  and  they 


act  by  arresting  the  natural  order  of  tbe 
phenomena  within  the  system ;  whilst  tbe 
fonner  are,  bo  to  speak,  natural— for  tbe 
most  part  flowing  from  natural  causea— and 
act  by  adding  force*  to  the  natural  order  ot 
phenomena.  Both  are  connected  with  season, 
but  the  latter  alone  can  be  truly  regarded  as 
seasonal,  and  subject  to  the  law  of  cydieil 
change,  which  we  are  now  discussing. 

The  constitutional  peculiarities  ofindividudi 
modify  the  effects  of  season. 

The  relation  of  these  internal  changes  hu 
already  been  demonstrated,  but  it  may  be 
well  to  show  yet  more  clearly  that  there  is  a 
constant  antagonism  proceeding  between  thoM 
external  influences  and  the  vital  actions  of 
the  system ;  and  although  the  influence  of  the 
external  agents  will  in  the  end  draw  the  Titil 
changes  of  the  body  in  their  train,  there  is  not 
a  uniform  readiness  to  submit  to  their  con- 
trolling power.    This  is  commonly  referred  to 
the  constitution  of  the  individual,  so  thst  it 
is  said  that  such  a  one  **  suffers  much  from 
hot  weather,*'  or   he    "  bean  hot   or  cold 
weather   well,"    according   to    the   pecolitf 
tendencies  of  his  system  to  aid  or  resist  tbe 
influence  of  external  agencies.    The  former 
illustration  has  been  abundantly  exemplified 
in  two  investigations  which  have  been  already 
referred   to.       In    that   conducted    at   tbe 
Brompton  Hospital  on  fifteen  cases  of  phthi- 
sis, during  the  increasing  temperature  of  the 
month  of  June,  there  was  found  to  be  great 
variation  in  the  effects  of  the  season  in  the 
different  cases,  and  it  was  ascertained  beyond 
a  doubt  that  those  who  knew  from  experience 
that  they  bore  heat  badly  had  an  excess  of  all 
the  seasonal  effects.      So,  in  like  manner, 
when  determining  the  amount  of  carbonic 
acid  evolved  daily  during  the  year,  Mr.  Moul, 
who  suffers  much  from  heat,  showed  a  much 
greater  diminution  in  the  amount  of  carbonic 
acid  evolved  under  the  influence  of  tempera- 
ture than  we  evinced  who  bear  heat  well— his 
diminution  being,  as  already  stated,  27  per 
cent,  at  the  middle  of  June,  whilst  ours  was 
but  little  more  than  that  amount  at  the  end 
of  August. 

In  this,  no  doubt,  lies  the  explanation  of 
the  selection  of  a  few  victims  when  many  per- 
sons are  exposed  to  the  same  morbid  condi- 
tions, for  it  is  well  known  that  although  there 
may  be  an  epidemic  of  influenza  or  an  out- 
break of  cholera  which  may  extend  over  a 
great  city,  only  a  small  proportion  of  the  popu- 
lation thus  exposed  will  be  seized  by  it.  It  has 
always  been  di£Scult  to  explain  this  fact,  and 
hence  many  theories  have  arisen  referring  to 
the  accumulation  and  the  transmission  of  the 
morbid  influence,  each  of  which  may  have 
some  weight,  but  no  one  has  been  shown  to 
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tzert  so  geneiml  a  power  aa  to  be  regarded  as 
tn  adequate  eauae  of  thii  diversity.  Now, 
howerer,  it  haying  been  proved  that  morbid 
influences  arise  under  certain  external  condi- 
tiona  which,  whilst  they  lead  to  variations  in 
the  vital  powers  of  the  system,  have  greater 
influence  upon  certain  individuals  than  upon 
others,  we  have  a  ready  and  general  explana- 
tion of  the  selection  of  sach  persons  as  the 
earliest  victims.  But,  with  this  truth  ad- 
mitted, we  may  still  need  increased  informa- 
tion as  to  the  origin  and  transmission  of  the 
morbid  influence,  as  well  as  to  the  mode 
y>7  which  those  external  agencies  act  which 
both  engender  these  morbid  agents  and  pre- 
pare the  system  for  the  reception  of  their 
influence. 

The  dangtn  to  be  apprehended  in  the  pro- 
grtu  of  diteaee  vary  with  the  secuotu 

In  the  maximum  and  minimum  conditions 
of  the  system  we  find  that  causes  have  been 
long  acting,  and  have  gained  power  by  con- 
tinuance, and  hence  the  dangers  tpill  increase 
as  the  season  progresses.    This  we  shall  show 
to  be  the  case  in  a  remarkable  degree  in  the 
lammer  season,  as  manifested  by  the  pro- 
gress of  cholera,  and  in  the  winter  season  by 
the  progress  of  bronchitis. 

In  the  season  of  change  the  danger  lies  in 

the  difficulty  of  adapting  the  body  with  its 

numerous  functions  to  a  new  order  of  external 

phenomena,  and  hence  the  danger  will  be  the 

greaieat  ai  the  commencement  of  the  period  of 

change^  and  this  may  be  well  illustrated  by 

the  early  severity  and  special  cause  of  death 

from,  eruptive  diseases  at  the  two  periods  of 

change. 

T*h^  frequency  of  certain  diseases  has  a  rela- 
f*on   to  the  season  and  to  the  nature  of  the 

W'e  have  affirmed  that  the  diseases  of 
"^^  ^^w-eather  show  an  adynamic  and  those  of 
the  oold  weather  a  dynamic  type,  whilst  the 
^^^fi^cteristio  of  the  spring  and  autumn 
^<>xx-ths  is  that  of  change ;  and  we  now 
P^>T>ofle  to  show  that  such  is  the  actual 
^^^^re  of  the  diseases  which  prevail  at  those 
l»eriods. 

^"or  this  purpose  we  have  analysed  the  Lon- 
«lon  Tetams  of  the  Registrar-General  for  the 
f^^«  x»on-epidemic  years  of  1850  to  1854,  both 
^nel^igive,  and  have  ascertained  the  amount  of 
*nor-taUty  which  occurred  from  each  disease 
in  each  quarter  of  the  several  years.  When 
^hea«  results  are  compared  with  the  mor- 
^^i"t;y  which  would  have  occurred  had  the 
*le*^ths  been  uniformly  distributed  over  the 
y<5^r,  we  at  once  i>erceive  the  periods  of 
^xccH  or  defect,  and  it  is  upon  that  prin- 
<^iple  that  the  following  table  has  been  com- 
piled :- 


TABLE  showing  the  ExOBSS  or  Defect  in  the 
Pbkvalemce  of  certain  Diseases  at  each 
Season  of  the  Year  from  the  Amount 
which  would  have  occurred  had  the  Mor- 
tality been  equally  distributed  through 
the  Year. 


vital  Clumgm. 

-t 

1 

lit 

S<1 

Sd 

4th 

DiaflMC 

Quu-ur. 

Qtuuitf. 

Quarter. 

QuMtcr. 

MjuiI- 

Maximum 

Deenai-  iMlnlmom 

mMin 

aodl)*- 

log  and   1   andln- 

mi«ili.t. 

Minlmnm 

eraaaiug^ 

Diarrhoea 

^„^ 

15-2 

—  14  6 

+  86-4 

Enteritis 

— 

17 

+     2» 

+     40 

+    0^ 

Gastritis 

— 

2  4 

+     1-4 

+     44 

—    46 

Nephritis  •    . 

+ 

2  3 

—    06 

+     84 

—    0-8 

Peritonitis    . 

+ 

0  7 

+     4-8 

—    41 

—    1-4 

Pleuritis 

+ 

6  0 

+     60 

—    62 

—    0-8 

Bronchitis 

+ 

12-9 

—    1-9 

—  140 

+    28 

pDeumonia   . 

+ 

48 

+     M 

—  10-7 

+     67 

Pericarditis  . 

■4- 

4-6 

+     0-3 

—    64 

+     1-5 

Cephalitis 

+ 

16 

+    0-6 

■  •• 

—    23 

Convulsion    . 

+ 

2-7 

—    0-6 

—    21 

—    0^ 

Apoplexy 

+ 

2  0 

—    17 

—    21 

+    12 

Epilepsj 

+ 

2-4 

-    37 

—    2-8 

+     80 

Smallpox 

+ 

1^ 

+     1-4 

—    4t) 

-J-     13 

Measles 

— 

11 

+     64 

—    68 

—    0  1 

Scarlatina     . 

— 

8  3 

-    4  6 

—    Oi 

+  12  5 

Typhus 

-^ 

21 

—    2-0 

+     0-5 

+  ;  4-2 

It  is  manifest  that  there  are  inconveniences 
in  the  construction  of  this  table,  for  as  we 
have  shown  that  certain  months  exhibit 
changes  of  far  greater  magnitude  than  others 
which  are  comprehended  in  the  same  quarter, 
the  full  effect  cannot  be  shown  when  all  are 
added  together.  This  is  particularly  the  case 
in  the  second  quarter,  for  whilst  April  and 
May  are  maximum  months,  June  is  a  month 
of  marked  decline.  Such  diseases,  therefore, 
as  depend  upon  a  diminution  in  the  vital 
powers  will  scarcely  exhibit  this  characteristic 
when  compared  with  the  conditions  of  the 
previous  maximum  periods.  Hence  it  would 
have  been  better  for  our  purpose  if  the  mor- 
tality  from  each  disease  could  have  been  re- 
corded in  each  month  separately,  but  the 
publications  of  the  Registrar-General  do  not 
give  the  required  data. 

Again,  the  mortality  is  not  sufficient  evi- 
dence of  the  prevalence  of  a  disease,  for  whilst 
it  embraces  the  question  of  frequency,  as  well 
as  that  of  intensity,  the  former  is  necessarily 
subordinate  to  the  latter ;  but  here  also  pub- 
lished data  fail  us,  and  we  are  compelled  to 
be  content  with  a  knowledge  of  the  mortality 
alone. 

All  these  circumstances  militate  against  the 
full  development  of  the  results  which  we  seek ; 
and  whilst  the  latter  are  very  decided  in  the 
foregoing  table,  it  may  be  inferred  that  their 
value  is  greater  than  the  treble  power. 

Diseases  of  the  alimentary  canal  have  their 
maximum  intensity  and  frequency  at  the  period 
of  minimum  vitality. 
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DiiurrhoBa  ii  the  most  marked  illiutration  of 
this  fact,  for  whilst  there  is  a  defect  in  each 
of  the  three  other  quarters,  there  is  an  excess 
of  no  less  than  36  per  cent,  in  the  quarter  of 
minimum  vitality,  and  the  extremes  are  so 
great  as  a  defect  of  15  per  cent,  in  the  maxi- 
mum, and  an  excess  of  36  per  cent,  in  the 
minimum  quarter.  These  numbers  are  so 
decided  that  for  all  practical  purposes  diar- 
rhoea may  be  regarded  as  a  disease  solely  of 
the  minimum  period  of  vitality;  and  when  it 
occurs  at  other  periods,  we  may  readily  believe 
that  it  is  due  to  fortuitous  circumstances,  or 
occurs  in  a  state  of  system  which  in  an  un- 
usual degree  evinces  the  characters  of  the 
human  system  in  general  at  the  minimum 
period  of  vitality.  Cholera,  in  its  various 
outbreaks  in  England,  has  followed  a  similar 
progression,  and  has  proved  itself  to  be  essen- 
tially a  disease  of  the  minimum  period  of 
vitality. 

The  following  table  shows  this  fact  in  a 
■triking  manner,  in  the  two  outbreaks  of  1832 
and  1849,  by  the  percentage  of  deaths  which 
occurred  in  England  in  the  months  of  May, 
June,  July,  August,  September,  October,  and 
November : — 

TABLE  showing  the  Monthly  Proportion 
per  Cent,  of  all  the  DfATUS  from  Chol- 
era in  1832  and  1819. 

183S.  1M9. 

■*  FwCent.        FierCrat. 
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May      . 

June     . 

July      . 

AufHiiit 

September 

October 

November 


440 
13  67 
18-69 
17-71 
13  19 

2  69 


0-60 

3-76 

13^1 

2917 

&7-46 

8  55 

1-55 


There  was  thus  a  progressive  increase  in 
the  mortality  from  cholera  through  June  and 
July  to  the  maximum  mortality  in  August 
in  1832,  and  through  June,  July,  and  August 
to  the  maximum  in  September  1849,  and 
thenceforward  in  both  years  there  was  a  rapid 
decline.  These  facts  show  a  great  preponder- 
ance of  mortality  in  the  two  months  when 
the  vital  actions  were  at  the  minimum. 

It  is  interesting  to  notice  that  the  month  of 
maximum  mortality  from  cholera  was  earlier 
in  Paris  than  in  this  country — viz.,  in  June  in 
1849,  and  even  in  April  in  1832 ;  but  there  is  so 
great  a  want  of  uniformity  in  the  progression 
of  the  monthly  returns  from  that  city  that  we 
are  tempted  to  doubt  if  the  records  have  been 
well  kept,  or  if  the  features  of  this  disease 
were  the  same  in  Paris  as  in  London.  It  is, 
however,  highly  probable  that  a  disease  which 
is  so  closely  connected  with  the  degree  of  vital 
power  of  the  body  will  exhibit  different  mani- 
festations in  different  countries  and  climates, 
for  the  human  constitution  certainly  differs 


in  its  power  in  various  parts  of  the  world,  a&d 
hence  will  vary  in  its  capability  to  resist  mor- 
bid agencies. 

Enteritis  and  gastritis  produce  their  maxi- 
mum of  mortality  in  the  second  and  third, 
or  decreasing  and  minimum,  quarters,  whilst 
there  was  a  defect  on  the  average  in  both  dis- 
eases in  the  maximum  period  of  vitality,  sod 
in  gastritis  the  defect  was  continued  even  into 
the  increasing  period. 

T?ie  greate$t  mortality  from  the  pUtQue  in 
England  occurred  at  the  minimum  period  of 
vitality. 

The  various  attacks  of  the  disease  known  ai 
the  Plague,  which  occurred  in  London  in  the 
sixteenth  and  seventeenth  centuries,  exhibited 
the  same  features  as  the  cholera  of  our  dsy  in 
reference  to  the  question  now  under  diseas- 
sion,  and  show  a  remarkable  similarity  in  the 
essential  nature  of  the  two  diseases,  si  the 
following  extracts  from  a  table  copied  into  the 
same  report  from  Mr.   Marshall's  wwk  o-n 
the  Mortality  of  the  Metropolis  veiy  dearly 
show : — 
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TABLE  showing  the  Weekly  Numbeb 
Deaths  from  the  Plague  in  Londos 
the  various  Epidemics,  contrasted  wi.'t.'h. 
the  usual  Mortality  in  other  Tears. 


Avorage 

of  7 
Yeam, 

Periods  of  Plastm. 

Week. 

lMO-46. 

IfiOS. 

1008. 

1S2& 

1«C&^ 

27 

211 

850 

267 

640 

6&&: 

28 

214 

1440 

445 

942 

100^ 

29 

210 

1610 

612 

1222 

m«s. 

30 

235 

1491 

1186 

1741 

Vifrm^ 

31 

259 

1607 

1725 

2850 

27&«^ 

32 

278 

1503 

2256 

8588 

801 -^^k- 

33 

282 

1550 

2077 

4517 

¥»^J^ 

34 

833 

1532 

8054 

4855 

531  «» 

86 

858 

1508 

2853 

6205 

65»^ 

36 

879 

1490 

885 

4841 

74»^ 

87 

895 

1210 

8078 

8897 

8f£»-a 

88 

372 

621 

3129 

8167 

78^Tj 

39 

873 

629 

2456 

2148 

8297 

.  *o 

885 

460 

1961 

1994 

64ISO 

41 

364 

•  •• 

1831 

1236 

57iao 

42 

365 

■  •■ 

1312 

838 

50^9 

48 

338 

•  •■ 

766 

816 

8219 

44 

320 

••• 

425 

661 

18**« 

45 

301 

•  •• 

•  •• 

875 

ISSS 

40 

284 

•  •  • 

•  •■ 

•  «• 

ITSd 

47 

247 

•  •■ 

■  •• 

•  •• 

1SA9 

48 

247 

•  •• 

•  •• 

••• 

405 

In  each  of  these  outbreaks  it  will  be  aeen 
that  the  great  development  of  the  sttack 
occurred  in  July,  and  reached  its  maximoiQ 
point  in  the  minimum  months  of  viialitj- 
viz.,  in  August  and  September,  whilst  in  ^'o• 
vember  the  disease  had  nearly  disappesrei 

The  greatest  mortati'y  in  chett  diteoM  it 
found  in  the  periods  of  increasing  and  maxi- 
mum vital  action^  and  the  least  mortality  at 
those  of  minimum  vital  action. 

This  is  shown  by  the  deaths  from  bronchitii, 
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pnemuonia,  and  plearitis,  and  eapecially  in 

broncbitia,  in  which  the  extreme  difiference 

^aa  so  great  af  a  defect  of  nearly  11  per  cent. 

in  the  miuimum  and  an  excess  of  nearly  13 

per  cent,  in  the  maximum  period.    There  ia 

no  exception  to  be  found  in  the  returns  in 

these  two  directions ;  but  in  reference  to  the 

wcond  quarter  of  the  year,  in  which  there  is 

a  mixture  of  influences,  we  find  that  whilst 

the  deaths  from  bronchitis  were  then  in  defect, 

those  from  pneumonia  and  pleuritis  were  still 

in  excess — a  fact   doubtless   owing   to  the 

^mixture  of  the  retuma  in  April  and  May 

with  those  in  June. 

Pericarditis  followed  precisely  the  order  of 
pneumonia,  and  had  its  maximum  at  the  period 
of  maximum  vital  action,  and  vice  vtrsd,  and 
the  defect  in  the  summer  season  was  so  much 
u  6|  per  cent. 
Brain  diseatet  prevail  in  the  cold  setuon. 
Apoplexy  and  epilepsy  exhibited  an  excess 
of  deaths  in  the  increasing  and  maximum 
periods  of  vitality,  and  convubions  were  in 
excess  at  the  latter  period  only,  whilst  in  all 
^esa  diseases  there  waa  the  least  mortality  at 
^  periods  of  decreasing  and  minimum  action. 
Srujitire  aiseates  for  the  most  part  prevail  at 
^  *ct29oi!»  of  change, 

Tik  ia  is  a  part  of  the  subject  worthy  of  the 
'*^'*t;     profound    study,    and   one   which    is 
icco««arily  most  complicated  in  its  details, 
'or  «,^  the  same  period  wo  find  the  confluence 
^  "*  ^o  seta  of  causes  which  are  antagonistic 
**  ^=*«h  other,  and  which  have  to  be  reconciled 
by  ^tae  system  exposed  to  their  influence.     In 
tutt    ^nd  of  the  struggle  the  conditions  of  the 
•«*''«a.xicing  season  gain  the  mastery,  but  in  the 
**^^i-«r  period  we  are  subjected  to  the  evils  of 
*"*^     soft,  sensitive,  perspiring  skin  of  the  end 
of    mximmer  being  exposed  to  the  rude  equi- 
'^I^^^^ial  blasts,  the  enfeebled  powers  of  assimila- 
***^*».  struggling  more  or  less  feebly  to  supply 
^^    increased  vital  transformation  which  the 
^^^^ler  weather  demands,  and  the  active  pulsa- 
tioti  of  the  heart  opposed  by  the  lessened 
^^lion  of  the  skin,  which,  being  accompanied 
"T  contraction  of  the  capillaries,  offers  an 
'^uiusual  obstacle  to  the  current  of  the  blood  at 
the  surface,  and  causes  it  to  accumulate  in  the 
internal  parts.    These  and  other  antagonistic 
influences  are  doubtless  the  cause  of  much 
autumnal  disease,  just  as  in  the  contrary  con- 
ditions of  spring  we  find  spring  diseases,  all 
of  which  are  due  to  the   antagonistic   in- 
fluence of  a  new  order  of  external  pheno- 
mena ui>on  a  system  which  may  not  be  able 
to  adapt  itadf  quickly  enough  to  those  novel 
influences. 

We  do  not  purpose  to  enter  at  length  into 
this  interesting  question,  but  will  only  point 
out  one  or  two  of  the  most  remarkable  agree- 


ments or  diversities  to  be  met  with  in  these 
seasonal  diseases. 

Scarlatina  and  typhus  show  a  remarkable 
correspondence  under  this  head,  since  both 
were  most  fatal  in  the  increasing  periods  of 
vitality,  and  the  least  so  in  the  next  quarter, 
when  the  vital  powers  were  the  highest. 
Measles  and  scarlatina  offer  as  remarkable  a 
contrast,  for  the  greatest  mortality  from  the 
former  occurred  at  the  period  of  decreasing 
and  the  latter  at  that  of  increasing  vital 
changes.  Smallpox  offered  less  diversity  than 
might  perhaps  have  been  expected  (the  cases 
of  death  are  happily  now  few),  but  the  least 
mortality  waa  found  with  low  vital  action. 

In  seeking  to  connect  epidemics  and  erup- 
tive diseases  with  certain  states  of  vitality  of 
the  system,  we  must  especially  bear  in  mind 
the  caution  already  given,  that  the  nature  of 
the  season  will  exert  a  great  effect  not  only 
upon  the  type  of  that  attack  of  the  disease, 
but  upon  the  month  in  which  the  maximum 
or  minimum  mortality  will  occur.  Hence  we 
are  prepared  to  find  that  there  was  a  retro- 
cession in  time  in  the  epidemic  of  scarlatina  in 
1844  and  1848,  and  it  is  probable  that  measles 
will  scarcely  be  more  fatal  in  the  second 
than  in  any  other  quarter  if  the  spring  and 
summer  be  cold.  But  these  do  not  materially 
affect  the  general  rule,  that  measles  will  be 
more  fatal  at  the  beginning  of  summer  and 
scarlatina  at  the  beginning  of  winter. 

The  type  of  a  disease  has  also  r^erence  to 
the  coriditions  of  the  system  tohich  preceded  its 
occurrence. 

This  consideration  ia  especially  applicable 
to  autumnal  diseases,  which  occur  with  an 
increasing,  but  immediately  follow  the  period 
of  minimum,  state  of  the  vital  powers.  It  has 
been  often  stated  in  the  preceding  pages  that 
there  is  a  progressive  decline  of  the  vital 
actions  during  two  or  three  months  at  the 
middle  and  end  of  summer ;  but  the  minimum 
period  is  not  an  extended  one  —  not  so  ex- 
tended as  the  maximum  period  in  the  spring — 
and  hence  the  upward  tendency,  which  occurs 
at  the  middle  of  September,  induce  a  some- 
what sudden  change  in  the  vital  actions,  and 
during  this  period  of  change  eruptive  diseases, 
as  scarlatina,  are  very  apt  to  occur.  It  is 
therefore  easy  to  understand  that  the  type  of 
a  disease,  commencing  immediately  on  the 
occurrence  of  this  change,  will  have  more 
reference  to  the  period  of  low  vital  power, 
which  has  just  passed  over,  than  that  of  the 
same  disease  appearing  when  the  upward 
tendency  has  become  well  developed.  The 
former  would  exhibit  adynamic  and  the  latter 
dynamic  conditions. 

Hence,  not  only  must  we  look  forward  to 
the  advancing  season  in  order  to  judge  of  th« 
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type  of  any  epidemic  which  may  be  existing, 
but  we  mast  have  regard  to  the  season  which 
is  just  passing — or  has  very  recently  passed — 
in  order  to  estimate  rightly  the  type  of  the 
existing  attack;  and  as  this  is  particularly 
applicable  to  the  seasons  which  we  have  called 
seasons  of  change,  we  may  very  well  take 
scarlatina  in  the  autumn  and  measles  in  the 
spring  as  illustrative  of  these  two  conditions. 
The  early  cases  of  scarlatina  will  be  marked 
especially  by  exhaustion,  and  the  latter  by 
inflammatory  complications,  whilst  the  early 
cases  of  measles  will  be  marked  by  inflamma- 
tion, and  the  latter  by  prostration.  The 
table  under  consideration  shows  that  there 
is  a  decided  difference  in  those  two  diseases 
as  to  the  condition  of  system  in  which  they 
commonly  arise ;  but,  as  has  already  been  in- 
timated, should  the  conditions  be  transposed 
to  other  months,  these  diseases  may  assume 
each  other's  special  characters. 

An  excess  of  seasonal  conditions,  whatever 
they  may  be,  wHl  induce  an  excess  of  seasonal 
disease;  whilst  any  marked  defect  of  the 
former  may  cause  the  importation  of  diseases 
which  are  commonly  restricted  to  other 
seasons. 

ViahUity  of  Infants, — There  is  reason  to 
believe  that  the  viability  of  children  is  in  a 
degree  dependent  upon  the  season  of  their 
birth.  I  worked  out  this  inquiry  in  the  office 
of  the  Registrar-General  with  the  following 
results  :— 

On  careful  analysis  and  the  exclusion  of 
doubtful  cases,  3050  cases  were  found  in  which 
the  children  had  died  within  one  year  of 
birth,  and  in  which  the  month  of  age  at  death 
was  recorded.  Of  these  it  was  found  that  the 
percentage  of  those  born  in  the  different 
months  varied  from  less  than  7  per  cent,  in 
February  and  7  per  cent,  in  September  to 
nearly  11  per  cent,  in  June,  with  a  great  pro- 
gressive increase  in  May  and  June,  and  then 
a  decrease  in  July,  August,  and  September. 
During  the  months  of  October,  November, 
and  December  the  proportion  was  tolerably 
stationary,  and  somewhat  under  a  uniform 
average  of  the  whole  year— viz.,  8  per  cent; 
whilst  in  January  it  had  risen  to  the  uniform 
average,  and  in  February  it  fell  1\  per  cent., 
and  rose  in  equal  amount  in  March,  in  which 
month  and  in  April  the  percentage  was  that 
found  in  January. 

The  greatest  viability  occurred  in  those  bom 
in  the  winter  months,  and  the  least  in  those 
bom  in  the  summer  months.  The  months  of 
May,  Juno,  July,  and  August  were  those  in 
which  the  greatest  percentage  of  those  born 
in  them  died  during  the  first  year  of  age. 
Hence  it  appears  that  this  lessened  viability 
is  rather  associated  with  the  lessening  powers 


of  the  human  system  at  the  season  of  birth 
than  with  the  period  of  conception,  and  it 
may  be  inferred  that  in  man,  in  common  with 
so  many  animals,  his  offspring  bom  in  the  cold 
season  has  a  higher  probability  of  life  than 
when  bom  in  the  hot  season. ** 


-See  Marshes. 

BCiorophsrtes— Balestra  attributes  msnh 
fever  to  the  presence  of  the  MierofkjfU 
granule^  found  in  marsh  air.    See  Mamhibl 


> — The  details  of  constmetioii 
of  a  microscope  or  its  theory  hardly  come 
within  the  scope  of  this  work.  The  beit  for 
the  medical  officer  of  health  or  analyst  to  pn>> 
cure  is  undisputably  a  Hartnack,  as  will  be 
evident  from  the  following  extract  :— 

'*The  microscope  which,  in  my  opinion,  ii 
by  far  the  best,  both  for  the  student  and  sny 
one  who  wants  really  to  work,  is  that  msde 
by  Hartnack.  It  is  so  easy  to  work  with  ii 
The  stage  is  just  high  enough  to  permit  of  the 
hand  moving  the  slide  without  the  arm  being 
raised  from  the  table.  That  expensive  ssd 
time-wasting  apparatus,  the  movable  stage,  ii 
absent.  The  coarse  adjustment  is  effected 
by  sliding  the  tube  up  or  down  without  the 
use  of  a  rack  or  pinion — another  expennre 
and  useless  addition.  Some  persons  lay  thai 
without  the  rack  and  pinion  the  student  will 
bring  the  lens  down  on  the  convex  glass  and 
break  the  preparation,  or  it  may  be  the  lens. 
After  having  given  twenty-six  coursei  of  hii* 
tology,  and  after  having  taught  some  five 
hundred  students,  I  am  glad  to  say  that  I  never 
had  a  lens  injured,  and  I  have  only  had  two 
covering  glasses  of  preparations  broken  in  this 
way.  The  student  only  requires  to  be  care- 
fully instructed  on  this  point  when  he  begins 
to  work  with  the  microscope.  Hartnack'i 
lenses,  too,  are  so  excellent  that  the  student 
can  see  things  clearly  and  not  in  a  mist,  as  is 
the  case  with  most  English  cheap  lenses,  and 
with  the  majority  of  Grundlach's  one-eighth, 
which  found  their  way  to  this  country."— 
(Rutherford's  Notes  on  Practical  Histology.) 

The  chief  use  of  the  microscope  to  analysts 
and  hygienists  is  in  the  examination  of  water, 
of  vegetable  tissues,  of  crystals,  and  sub- 
limates. 

The  examination  of  water  is  simple.  Some- 
times it  is  necessary  to  filter  a  large  qoantity 
through  a  small  pellet  of  cotton  wool,  which 
will  arrest  a  great  many  organisms  and  vege- 
table debris ;  the  wool  may  then  be  aoaked  in 
glycerine-and-water,  and  examined. 

The  analytical  microscopist  will  require 
needles  mounted  in  handles,  thin  coTering 
glass,  scissors,  forceps,  scalpels,  razor,  mount- 
ing clips,  and  about  twelve  1-oz.  bottles,  with 
wide  mouths  fitted  with  clean  corka,  inwhieh 
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S8  rods  filled  with  the  following 
)  Distilled  water  ;  (2)  solution  of 
)dium,  '75  per  cent. ;  (3)  absolute 
}il  of  cloves ;  (5)  oil  of  turpentine  ; 

;  (7)  acetic  acid ;  (8)  weak  solu- 
ae  ;  (9)  solution  of  chloride  of 
lution  of  dammar  {see  Dammar)  ; 
solution  of  dammar  resin  in  ben- 
eak  spirit— one  part  of  methy- 
three  parts  distilled  water, 
vegetable  tissues  require  different 
rhich  experience  will  teach— e.*;., 
^st  seen  when  the  fragments  are 
y  needles  in  glycerine-and-water ; 
I  best  in  Cansida  or  dammar  balsam, 
that  the  analyst  meets  with  can 
isfactorily  in  a  diy  state,  they 
3  considerable  preparation. 
I  and  crystals  of  alkaloids  are  ex.- 

by  a  binocular  microscope — they 
nted  in  the  mother  liquor.  For 
)r.  Guy  invented  a  short  test  tube 
3  of  glass  ;  another  slide  is  placed 
md  the  substance  being  heated, 
ablimes  at  all,  condense  on  the 

lay  be  distinguished  not  alone  by 
it  also  by  examination  by  polar- 
hich  is  also  useful  for  crystals, 
ihould  make  careful  sections  of  all 
jed  for  the  purpose  of  adultera- 
ise  should  bo  always  at  hand  for 


me^—See  Bacteria. 

me,  Test  for  l^ater— Germs 
n  water  which  cannot  be  detected 
est  microscopic  powers,  or  even 
test  of  the  electric  beam,  may  be 
1  by  the  following  method :  Take 
ly-prepared  Pasteur's  fluid — com- 
)  grammes  of  crystallised  sugar, 
»f  ammonium  tartrate,  *1  of  weU- 
ash,  and  100  cubic  centimetres  of 
er— boil  it,  and  into  a  test  tube 
eatcd  to  356"  F.,  put  1  or  2  cubic 
add  three  or  four  drops  of  the 
i  examined,  and  close  the  ori- 
ube  with  cotton  wool.  In  a  few 
lid  becomes  milky  if  microzymes 
ms  are  present.    See^  Bacteria, 


Fever—See  Fever,  Relapsing. 
Fever— See  Fever,  Ttpuu3. 
•  Service— .SVe  HygiLne,  Mili- 

ilk  containing,  as  it  does,  all  the 


elements  that  are  required  for  the  growth 
and  maintenance  of  the  body,  is  rightly  re- 
garded as  the  type  of  an  alimentary  substance. 
Wherever  it  can  be  easily  obtained  it  is  largely 
used.  It  is  the  chief  diet  of  the  peasantry  in 
Switzerland,  and  in  England  is  lued  by  76  per 
cent,  of  the  labouring  classes. 

In  Wales  the  average  consumption  is  4^ 
pints  per  adult  weekly,  in  Scotland  it  amounts 
to  6.3  pints  per  head  weekly,  and  in  Ireland  it 
reaches  6j  pints. 

It  is  the  poor  indoor  operatives  of  London 
who  use  the  least ;  the  weavers  of  Spitalfields 
taking  only  about  7*6  oz.  per  head  w^kly, 
while  those  of  Bethnal  Green  have  only  a 
fraction  above  1^  oz.  per  head. 

The  amount  of  milk  annually  consumed  in 
Paris  amounts  to  10376  litres  (litre  =  1763 
pint),  while  in  London  the  proportion  is  only 
38  litres  per  head.  This  calculation  is  based 
on  returns  published  ten  years  since,  but  there 
is  no  reason  to  believe  that  the  proportion 
has  since  altered. 

It  would  be  commonplace  here  to  enlarge 
on  the  value  of  milk  as  a  dietetic  agent.  When 
we  say  that  it  contains  all  the  necessary  ali- 
ments for  the  support  of  life,  and  that  they 
are  in  the  best  form  for  assimilation — viz., 
nitrogenous  matters,  fat,  sugar,  water,  and 
salts— we  sufficiently  indicate  the  high  place 
milk  occupies  amongst  foods. 

Cow's  milk  is  the  kind  usually  employed  in 
this  country  ;  but  in  Sweden  and  Denmark 
sheep's  milk,  in  Switzerland  goat's  milk,  in 
Lapland  reindeer's  milk,  and  in  Tartary 
mare's  milk  is  used.  Goat's  and  ass's  milk  is 
occasionally  used  here,  but  in  this  article, 
when  not  otherwise  stated,  it  will  be  under- 
stood  that  our  remarks  especially  apply  to 
cow's  milk. 

Composition  of  Milk.— Goodmilk  is  a  white 
homogeneous  fluid  secreted  by  the  mammary 
glands  of  animals.  It  is  an  aqueous  solution 
of  caseine,  milk  -  sugar,  and  saline  matters, 
and  holds  in  suspension  fat  in  a  finely -divided 
state.  The  specific  gravity  of  genuine  milk 
varies  within  the  limits  of  1026  and  1031. 

Caseine. —The  nitrogenous  matter  of  the 
milk  consists  principally  of  an  albuminous 
substance  called  caseine,  which  is  not  coag- 
ulable  by  heat,  but  is  by  acetic  acid,  by  the 
products  of  its  spontaneous  decomposition, 
and  by  a  neutral  organic  substance  obtainable 
from  the  stomach  (pepsine).  It  is  caseine 
which  constitutes  the  basis  of  cheese.  A 
little  albumen  is  present,  and  a  third  nitro- 
genous principle,  called  lacto-proteine. 

The  Fatty  MaUer.—T\i\%  exists  in  the  milk 
under  the  form  of  microscopic  globules  sus- 
pended in  the  fluid.  These  appear  to  be 
surrounded  by  an  envelope  of  caieine  or  alba- 
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minoid  matter,  which  daring  the  process  of 
churning  becomes  broken  np. 

LaetiTU, — This  is  a  variety  of  sugar,  and  is 
described  in  article  Lactose. 

Inorganic  Constituents  of  Ash  of  Milk.  — The 
ash  of  cow*s  milk  is  very  constant  in  quantity, 
its  weight  being  from  7  to  8  grammes  in  1000 
Cubic  centimetres  of  milk.  It  may  be  said 
to  mainly  consist  of  phosphate  of  lime  and 
chlorides  of  the  alkalies.  We  possess  very 
extensive  analyses  of  the  ash  of  different 
milks  by  Bunge  (Zeitschr.  f.  Biologie,  x.  29^ 
335).  The  method  he  employed  to  determine 
the  alkalies  was  by  evaporation  of  100  to  200 
cubic  centimetres  to  dryness,  gentle  ignition, 
exhaustion  with  water ;  then  a  second  igni- 
tion of  the  residue  ;  and  lastly,  making  a 
solution  of  the  ash  in  hydrochloric  acid,  and 
precipitating  with  barium  hydrate ;  then  the 
analysis  was  conducted  in  the  usual  manner. 
For  the  estimation  of  the  chlorine,  100  to 
200  cubic  centimetres  were  evaporated  down 
with  a  solution  of  a  little  pure  carbonate  of  soda, 
and  the  ignition  was  as  gentle  as  possible. 

The  results  are  contained  in  the  following 


tables,  and  show  some  very  curious  relationi 
in  regard  to  the  composition  of  the  ash,  the 
kind  of  food,  and  the  inorganic  components  of 
the  bodies  of  young  animals.     Thus  in  feeding 
the  herbivora  with  substances  rich  in  potash 
— c^.,  clover— the  ratio  of  the  equivalent  of 
potash  to  soda  may  be  raised  to  5  6  to  1 ;  and 
if  the  ash  of  milk  of  dogs  be  compared  with 
the  ash  of  the  whole  bodies  of  puppies  sod 
kittens,  the  constituents  sre  found  in  almott 
exactly  the  same  ratios.      The  quantities  of 
potash,  soda,  and  chlorine  in  milk  vary  with 
the  food  and  other  conditions.      In  woman't 
milk  the  ratio  of  the  equivalent  of  potash  to 
that  of  soda  varies  from  1*3  to  4*3  — equal 
KgO  to  1,  equal  Na^O. 

Another  result  brought  out  by  the  study  of 
these  tables  is  the  great  similarhy  of  the 
composition  of  the  ash  of  all  milks.  In  all,  the 
phosphate  of  lime  holds  the  first  place  ai  to 
quantity,  next  comes  potash  and  soda,  then 
magnesia  and  iron ;  and  in  all  is  found  a  large 
quantity  of  chlorine,  but  no  sulphuric  acid, 
ready  formed,  is  contained  in  the  milk  of 
woman,  the  cow,  or  the  mare. 
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TABLE  I.— Analyses  of  Milks  and  of  the  Ash  of  Toung  Animals. 


Milk. 


Whole  Bodies  of 
Backing  Anifn^la. 


Solid  matter 
Albuminoids 

KjO 

NajO 

CaO 

MgO 

FejOs 

PA 

a 

o=a 

Ash 


1. 
Dog's 
Milk. 


270-08 
95-88 
1-413 
0-806 
4-530 
0-19G 
0-019 
4-932 
1-62G 


2 

Dojir's 
Milk. 


13-522 
0-3G7 

13-155 


281-95 
99-24 
1-G83 
0-696 
4-281 
0-215 
0-013 
4*677 
1-803 


3. 
Cow's 
Milk. 


13  368 
0-407 


105-84 
40-38 
1-766 
1110 
1-599 
0-210 

c-ooa5 

1-974 
1-697 


4. 
Cow's 
Milk. 


8-3595 
0-383 


1-071 
0-636 
1-864 
0-299 
0-127 
2-102 
0-751 


5. 
Mare's 
Milk. 


6-850 
0176 


12-961      7-9765   6-674 


96-04 
18-41 
1-045 
0-139 
1-236 
0-125 
0015 
1-309 
0-308 


6. 

Woman's 

Milk. 


4177 
0069 


134-89 

15  62 
0-7799 
0-2315 
0  3281 
0-0636 
0  0039 
0  4726 
0-4377 


7. 
Woman's 
Milk 

8. 
Cat. 

132-58 

■  •• 

14-64 

«  ■  • 

0-7029 

279 

0-2570 

2-285 

0-34  27 

1 

9-412 

■%  i  — 


"'•-—' 


23173 
0  0987 


4-108     2-2186 


0-0654 

0-420 

0-0058 

0-067 

0-4685 

11-102 

0-4450 

1-965 

2-2873 

28-041 

0-1004 

0-443 

21869 

27-698 

31-517 


ToCuh,  Sadi.udCbIaiiiis 
talOOOPuU. 

OlXoq 

Bodftio 

N.,0. 

K,0. 

CI. 

Kq.  K,0. 

KqCL 

1-76 

tcb-imilk    . 

0-80C 

1413 

1-626 

1-15 

(1) 

0-677 

1-57 

1-203 

1-623 

1-654 

2 

o-ea 

1-92 

1-96 

3 

0-614 

196 

2-10 

H 

0-696 

1-683 

i-aiit 

1-69 

2-27 

Cmilk 

1-010 

1-22 

0-796 

wp'.  milk 

I-OIK) 
0-4201 

1-26 

177 

1-217 

0-766 
278 

0-976 

w-.milk 

0-636 

1-07 

1-11 

0'S934 

2-06 

l-i'90 

2-81 

1-763 

1230 

1713 

1-709 

091GS 

1214 

:;    S 

1-31 
0-968 

173 

0783 
1-18 

(^'f 

0-903 

1-84 

1-34 

(■t) 

1-M 

174 

1-U 

15) 

1-110 

0-678 
0-373 

1-766 
1748 

2137 

1-^ 

1-05 
1-696 
3-77 

■reVloUk    (1) 

0-I30 

1-046 

0-308 

4  961 

i-iiio 

(2) 

0-103 

0-872B 

0-24S3 

668 

2-11 

0-1464 

0-0590 

2-97 

DmiD-i  milk 

0-1077 
0-3838 

0-7076 
1-217 

0-4308 

4-32 

3-086 

3-60 

!!           (11 

0-3T1 

0-747 

0-024 

1-33 

1-47 

"      m 

0-207 

0-B28 

0450 

2-63 

1-90 

(■') 

0-220 

0785 

0'4:H> 

2-35 

1-73 

M) 

0-232 

O-71'O 

0-438 

2-22 

1-65 

15| 

0-290 

07;t2 

0-470 

1-66 

143 

IB) 

0-2S7 

0722 

0-479 

1-66 

1-46 

(7) 

0-257 

0-703 

0-445 

1-ao 

1-fll 

0-2183 

0-B69i 

1716 

mel';  milk 

1-235 

1-331 

374 

.!.«.  itliale  lH»ly 

170 

3-28 

1-49 

1-27 

0-7'7 

t.  1!>  <L.y«  old 
t,  1  ,l«v  Olll 

2-285 

2-72 
2-691 

1-965 

0-8034 
00643 

0-7319 

t,  29  ilaja  old 

2-292 

2-684 

0770fi 

■K.  4  iby>  fill 

3-689 

2-677 

2314 

0-6805 

O-TSIB 

bbit.  2  we,.ks  ol 

i-eso 

2-067 

1351 

1-197 

0-7245 

bhit.  embrroi 

2-183 

21i05 

2-082 

078G 

0-834 

[HB,  Poolinlmuaicn 

0-2403 

3-131 

0743 

11-25 

270 

p»,  Prsoem  liuoepliala 

0  0710 

6-513 

60-69 

poE.  rjrgoara  bQcephoI*,  dr] 

0-247 

19  03 

-AmIi.  musolB      . 

07698 

4-654 

0-6716 

3-776 

07627 

.aeib.  vitli  fat,  J:c 

0-81 

4-16 

071 

3-38 

!e.drr        .    ;. 

0-028 

1-044 

0-2C99 

24-27 

834 

Mcolui  Tulgiirii,  dri 

0-128 

21-41 

1098 

.»*r.  .Irj      . 

o-ior 

2-J-U4 

2-866 

6',i-2a 

15-02 

«d"«l»y,  diy    . 

0-327 

17-22 

4.'i2 

34-61 

1-2-07 

0-070 

10-04 

o-i.-e 

100-11 

1646 

^wlit'r^-.  dry    '■ 

0-201 

21-74 

1-4-22 

7114 

618 

L'troota,  freill       . 

1-28 

4-28 

3-20 

(0-32  1 

i    to      I 

20  to  28 

31  to  42 

1,  0'H8   J 

9.  ARtr  flftHD  iltfi-  mdlnf  iriUi  c1«T«r  irlUumt 

.t 

I,    Am1t>1>  of  (he  Dilinl  Mh  o(  SM  umplt* 

DD.  Chrm.   Phra..   |4,]  vlll.    32»)  caoUintd  In 

dLtlon  Sa  SO,.    Zil  CO„uid  -DOB  GiO^    ToUl 

n  =  JM. 

i.  (I.)UUkor>pHlflcinTltr,ID3t't%Ut*Bfinu 
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and  a  half  moDths  after  birth  of  foal.  Food,  clorer ; 
no  salt.  (2.)  Solid  matter  and  albuminoids  from 
milk;  specific  gravity,  1029*08.  From  another  mare; 
three  and  a  half  months'  lactation,  same  food. 

6.  Woman  at  twenty  •  eight ;  fifteen  days  after 
bearing,  and  after  four  days'  mixed  diet,  with  30 
grammes  of  salt  daily.     Vide  24. 

7.  Same  woman,  three  days  sabseqnently,  with 
same  diet  without  salt.     Vide  24. 

8.  Kitten,  nineteen  days  old;  removed  from  mother 
twenty-four  hours  before  killing  by  means  of  ether. 
This  plan  was  adopted  with  all  the  suckling  animals, 
■o  that  little  milk  was  left  undigested  in  them. 

9.  Puppy,  four  days  old. 

10.  Rabbit,  two  weeks  old. 

11.  Same  bitch  as  No.  2 ;  during  fourth  and  fifth 
weeks  of  lactation.  (1.)  On  the  fourth  and  fifth  days, 
feeding  on  a  mixed  diet,  poor  in  potash  and  rich  in 
soda.  (2  and  3. )  On  the  fourth  and  fifth  subsequent 
days,  the  food  during  the  five  days  being  rich  in 
potash  and  poor  in  soda.  (4.)  On  the  fourth  and  fifth 
days,  of  same  diet  as  (1). 

12.  From  two  cats  fed  on  ox-flesh  and  blood. 

13.  Specific  gravity,  10*24.  From  three  sheep  in 
pasture ;  no  salt. 

14.  Sheep  on  clover-hay ;  no  salt. 

15.  Marchand's  analysis.     Vide  4. 

16.  From  two  cows  in  a  herd  receiving  salt  equal 
to  19  grammes  daily  per  head. 

17.  Cow  from  same  herd,  after  three  months'  stall- 
feeding  and  fourteen  days  without  salt. 

18.  From  the  same  cow  (after  seventeen),  at  inter- 
vals of  three  days'  fed  on  clover- hay ;  no  salt  It  is 
noticeable  that  the  highest  contents  in  potash  corre- 
spond with  the  lowest  in  soda,  and  vice  versa. 
During  the  clover-feeding  the  yield  fell  from  7—8 
litres  to  5—6  litres  daily. 

Composition 


19  and  20  are  from  the  fourteen  days*  yield  of  tn 
cows,  giving  respectively  the  least  and  moat  milk  <rf 
nine  cows  of  approximatively  the  same  age,  weight, 
and  period  of  lactation,  and  receiving  the  same  food, 
including  12  grammes  of  salt  daily.     19  gave  63^ 
litres,*  and  20  gave  214*7  litres  in  the  same  tine. 
They  show  that  the  greater  the  secretion  of  milk,  the 
less  soda  and  the  more  potash  Is  contained  ia  it^ 
The  intermediate  numbers  are  only  approxiostelf 
in  this  order. 

21.  Specific  gravity,  1028*42.  Mare  fed  on  clora 
and  oats. 

22.  Specific  gravity,  1026*28 ;  solid  matter,  118*44; 
albuminoids,  12*027.  Woman  at  thirty-five,  after 
suckling  a  foster-child  eleven  months. 

23.  Specific  gravity,  1032  42;  ten  totwelredaji 
after  bearing. 

24.  Vide  6.    The  milk  collected  on  seven  eoiu 
secutive  days  from  the  eleventh  after  conflnemeAt. 
The  first  four  days  on  a  mixed  diet  with  30  gnnunes 
of  salt  daily,  the  last  three  days  on  same  diet  withoi&l 
salt.    Specific  gravity,  1029  79  to  1027-26,  decreasixxt 
gradually  during  the  last  four  days. 

25.  From  same  woman  eleven  months  after  hc^u- 
ing.  Specific  gravity,  1027*88 ;  solid  matter,  99'^'7; 
albuminoids,  9016. 

26.  Dragendorff  (Pharm.  Zeits.  f.  Ross.,  iv.  ITl  >  , 

27.  Kitten  removed  from  mother  one  hoar 
birth. 

The  general  composition  of  milk— that 
the  amount  of  water,  milk  -  solids, 
fat,  and  ash — has  received  of  late  muchatfc 
tion ;  on  this  account  we  reproduce  here 
old  analyses  made  in  France  by  MM.  Che^ 
lier  and    Henry,   Hailden,  Lecanu,   Sim^- 
Doydre,  and  Poggiale. 

in  100  Parts. 


Mean     .... 

Maximum 

Minimum 

Water. 

Milk- 
Solids. 

Milk- 

Solids 

not  Fat. 

Caseine. 

Fat. 

Milk- 
Sugar. 

Ash. 

86  67 
84-80 
87-60 

13-33 
14-30 
12-40 

9-88 
9D2 
9-65 

4-88 
7-20 
3-00 

3-45 
4-38 
276 

4*44 
9-95 
2-80 

0-66 
075 
0-60 

MM.    Bussy    and    Boudet    obtained    the 
following   from   an    examination    of    eight 


samples  of  milk  collected  in  the  enviroi 
Montes : — 


Composition  in  100  Parts. 


Mean        .... 

Maximum 

Minimum 

Water. 

Milk-Solids. 

Milk-Solids 
not  Fat. 

Fat                1 

86-93 
84-17 
88-50 

13-07 
15-83 
11-50 

9-30 

10-01 

8-65 

377           / 
5-82           / 
2-85          / 

Examination  of  Nine  Samples  of  I^Iilk  received  from  a  Paris  Dairy. 

Composition  in  100  Parts. 


Mean 

Maximum 
Minimum 

Water. 

Milk-Solids. 

Caseine 
and  Ash. 

Solids 
not  Fat. 

Fat. 

Milk- 
Sugar. 

87-22 
86  62 
880S 

12-78 
13-38 
1102 

3-47 
4-50 
2-22 

8-91 
886 
7-90 

3-87 
4-52 
312 

5-43 
5-84 
510 

WBMr. 

^X     1    ='o°t'St. 

CuCiD<      1         1,., 

niaA.t.  ]     "'■ 

sZV, 

«e*n       .        .       . 

86-42 
fa-88 
88'24 

13'58 
16-12 
11-76 

11-05 
9-10 

4H 
0-05 
1-14 

4-000 
Bfl68 
2-658 

6043 
6-010 
4-626 

tha  fallairiiig  itaUment  thon  the  general 
nlta  obtained  by  all  these  andyeei ; — 
Mean  o/lOO  Parlt  B/  JtOt. 


*« 

^fHuino 

nwiPa<-Uo/MM. 

1  ,^ 

^&i 

»|'--r 

».. 

St. 

U12 

lOM.  TDi 

403« 

i 

nri^ioa^ardiirjlfjt. 
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1^  the  time  they  were  mrido  the  ntethods  of 
yici  wiTO  faulty  in  the  eitremo.  In  par- 
-ar,  it  wni  the  castiiin  to  evapnrate  large 
ititiei  ot    milk-fnim  60    to    IDO  cnhiu 

•ill  drying  in  the  wittcr-bath,  and  inevi- 
o  decominjsitian  anil  lorn  ;  yet,  notwith- 
Uin;.  in  only  Ihrvo  cuci  do  the  ■olidi 
fat  f.ll  lielow  the  itand  inl  of  9  per  cent. ; 
a«  there  a  no  cviilonce  ot  the  method 
•loyed,  nor  of  the  genuiocneii  of  tlie 
|>lei»  iuch  a  reiult  only  confirma  the  more 
Icm  rc!icarciic9. 

lie  fulluwini;  it  the  mean  of  aeverol  an- 
•«  of  average-quality  country  milk,  after 


MOk  i>f  Aldaiia  Ctu.    nnuotififlt  ptr  100  Porto 

b)  WtHU.     (Ann  WUKLTK.) 

Waler «fU 


Mr.  F.  N.  Macnnman  of  Calcntta  pnbliilieil 
a  abort  time  siuce  an  intereiting  inalyaii  of 
the  milk  of  the  little  Bengali  cow. H Chemical 
Newa,  May  30,  1S73.)  Uii  reralti  ahow  haw 
eonatant  the  compoaition  of  milk  ii,  whether 
obtained  from  the  mui:h-pnEHl  and  well-fed 
Alderney,  or  the  poor,  ill-nonriahed  Bengali 
cow.  "The  following,"  aay a  Hr.  Masnamara, 
"  is  the  ordinary  food  of  a  Bengali  cow ;  but 
the  animal  in  the  Bengnti'a  hut  ptaya  Tery 
much  the  part  of  the  Iriahman'i  pig,  and, 
with  ita  maater,  haa  occanonally  to  manage  aa 
best  it  oan;  About  12  lbs,  of  lice-atnw,  2} 
lbs.  of  oilcake.  1  lb.  of  hu>ki  of  rice,  aome- 
timea  a  little  very  poor  grazing,  the  water  in 
which  the  family  rice  hu  been  boiled,  and 
about  35  Iba.  of  water." 


Hi 

f 

1' 

i 

^ 

.. 

Kit. 

«„. 

■J 

1' 

6 

i 

ll-M 

4-30 

*-*o 
4ja 

070 
DCS 

The  great  and  cardinal  |>oint  brought  out 
by  hundreda  of  annlyacs,  both  at  home  and 
abroad,  ii  that  the  tolidt  not  /at  vary  in 
milk  only  to  a  amall  amoont,  and  are  iudeoil  a 
fnirly  constant  quantity.  On  the  other  hand, 
the  cream  or  fat  ia  eitremuly  variable,  but 
aeldom  below  a  certain  atandanl. 

Uusaon  found  that  milk  from  eowi  suffering 
from  the  cattle  plague  contained  less  lactiiiij 
but  more  nitrogenoua  matter;  blood  and 
aggregated  granules  were  also  praicnt.  In 
tliefoot-and-moutbiliiease.pui-cella and  blood 
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are  often  seen,  and  the  specific  gravity  is 
altered.* 

Milk  from  diseased  animals  decomposes 
very  rapidly. 

The  following  statement  shows  the  com- 
position of  the  milk  of  woman  and  different 
animals: — 

Compoiition  in  100  Parti  (Patbn). 

Woinuui.t  Ooat  Blieep.  Am.  lUre. 

NitrogenooB  and 

insoluble  lalts  8  35  4*50  8^  1*70  182 

Butter  834  ilO  6  50  140  020 

Lactine  and  sol- 
uble salts  8-77  6  80  4  60  6-40  8  75 

Water  80  64  85  00  8100  00  60  89  38 

10000  10000  10000  100  00  100^ 

Mare*s  milk  in  Tartary  is  made  to  ferment, 
and  drunk,  under  the  name  of  Koumiss,  as  a 
sort  of  milk  wine.  For  some  recent  analyses 
of  this  substance  the  reader  is  referred  to  the 
article  Koumiss. 

From  a  considerable  number  of  experiments, 
Messrs.  Deyeux  and  Parmenter  class  the  six 
kinds  of  milk  which  they  have  examined  in 
the  following  order  as  regards  the  relative 
quantity  of  materials  they  contain : — 

OMtine.  Batt«r.  BofrarofMUk:  Bflroxn. 

Ooat.  Sheep.  Woman.  Ass. 

Sheep.  Cow.  Ass.  Woman. 

Cow.  Ooat.  Mare.  Blare. 

Ass.  Woman.  Cow.  Cow. 

Woman.  Ass.  Goat.  Goat. 

Mare.  Mare.  Sheep.  Sheep. 

Effects  of  had  MUk.— It  is  important  that 
cows  giving  milk  should  not  be  driven  or 
harassed,  for  strong  excitement  may  often 
have  an  unfavourable  influence  on  the  secre- 
tion of  the  mammary  gland.  Payen  quotes 
a  case  in  which  the  milk  of  a  woman,  the 
subject  of  nervous  attacks,  became  in  less 
than  two  hours  after  each  paroxysm  mucila- 
ginous like  the  white  of  egg.  Poisonous  herbs 
fed  on  by  the  cow  contaminate  its  milk  ;  and 
that  the  food  does  inflaenoe  its  flavour,  &o., 
is  apparent  from  the  fact  that  its  colour  may 
be  modified  by  mixing  saffron  or  madder  with 
the  food,  that  its  odour  is  affected  by  eating 
plants  of  the  cabbage  and  onion  tribes,  and 

*  The  author  has  recently  inrestigated  the  milk  of 
cnttle  suffering  from  foot-and-mouth  disease.— (Chem. 
News,  vol.  xxxii.  No.  834.)  Some  of  the  samples, 
when  taken  within  the  first  three  d&js  of  the  malady, 
exhibited  a  very  large  number  of  flattened,  highly 
renractive  bodies,  measuring  from  ,A„  to  T(^x>f  an 
inch  in  length.  Such  milk  was  /atal  to  kittens,  pro- 
ducing intestinal  Inflammation  and  .death. 

t  A  recent  analysis  of  woman's  milk,  by  Bruner 
(Jour,  de  Pharmaeie  et  d«  Ohimie,  Avril  1876),  glyes 
the  following  ftgiires  >— 

Water WOO 

Fat 178 

Caseins 0  08 

Sugar 8"?S 

Soluble  salts lU 

lUOOO 


that  its  taste  may  be  altered  by  the  cow  feed- 
ing  on  wormwood,  turnips,  or  the  decaying 
autumnal  leaves. 

iQuite  recently,  indeed,  very  decided  evidence 
that  milk  may  become  poisonous  under  certaia 
circumstances  has  been  furnished,  for  through- 
out the  month  of  June  1875  the  inhabitasti 
of  the  Rione  Borgo  in  Rome  suffered  from  aa 
ei)idemic  of  gastro-intestinal  irritation.    This 
epidemic  was  conclusively  proved  to  sriic 
from  the  use  of  goats'  milk,  the  goats  hsviog 
browsed  on  the  Colchicum  autumnalt.   Pro- 
fessor Ralti  succeeded  in  isolating  colchidne 
from  the  mUk. 

A  fungus,  either  the  Oidium  Lactitot  Paii- 
cillium,  first  noticed  by  Fuchs  (1861),  lome* 
times  appears  in  milk,  and  from  sudi  milk 
poisonous  symptoms  have,  according  to  Not 
ler,  occurred.  Other  moulds  in  milk  hsye  ap- 
parently caused  attacks  of  diarrhcea,  some  of 
which  were  of  a  serious  character. 

Whether  the  milk  obtained  from  saimali 
suffering  from  the  foot-and-mouth  diieiM 
gives  rise  in  man  to  any  disorders  ii  still  a 
disputed  point ;  it  would  appear,  howeyer, 
that  it  frequently  has  been  taken  without 
any  ill  effects  being  induced.  Milk  era* 
taminated  with  pus,  &c.,  has  caused  aphtbc 
on  the  mucous  membrane  of  the  lips  and  gnioi. 

It  has  been  recently  proved  that  milk  maybe 
the  means  of  conveying  the  poisons  of  enteric 
and  of  scarlet  fever.  An  outbreak  of  typhoid 
fever  which  occurred  in  London,  187U,  vai 
distinctly  traced  to  the  milk  consumed.  (Sa 
Medical  Times  and  Oasette,  November  1870.) 
It  appears  that  the  milk  acquired  its  noxioui 
properties  by  being  mixed  with  polluted  water 
before  distribution  to  the  consumer.  The 
scarlet-fever  poison  has  also  been  conveyed  into 
the  milk  from  the  throat  discharges  or  cuticlfl 
of  persons  affected  with  scarlet  fever,  who  were 
employed  in  the  dairy  when  ill  or  convalescent 
St€  Feveb,  Scarlet  ;  Fever,  Typhus,  &c 

Milk  should  not  be  kept  in  lead  or  nno 
vessels,  as  it  speedily  dissolves  a  portion  of 
these  metals,  and  becomes  poisonous. 

AdulUratuyM,—'T\iB  adulterations  unullj 
enumerated  are  water,  starch,  dextrine  orgooi, 
annatto,  chalk,  and  emulsion  of  seeds.  (K 
these  the  first  is  the  only  one  commonly  met 
with.  It  is,  practically  speaking,  a  thing  of 
extreme  rarity  to  find  milk  adulterated  with 
any  foreign  substance  except  water.  There 
are,  of  course,  other  frauds  practised,  which* 
though  not  strictly  speaking  adulteratiom,* 
can  be  dealt  with  under  the  Act,  luch  m 
skimming  the  milk,  or  first  skimming  sod 
then  watering. 

*  Borax  is  not  unfrequently  added  in  small qoas- 
titles  to  milk  for  the  purpose  of  preservlog  it. 
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ciion  of  the  adulterationa  in  milk 
Ij  easy  to  any  one  poMesnng  the 
lowledge  and  apparatui.  The  best 
to  make  a  complete  analysis  of 
Such  an  analysis  cannot  fail  to 
leyiation  from  the  normal  oomposi- 
tier  this  has  been  effected  by  the 
water,  the  removal  of  fat,  or  the 
the  rarer  adulterations, 
anklyn  belongs  the  credit  of  per- 
c-analysis,  of  rendering  it  a  simple, 
nd  speedy  process,  instead  of,  as 
a  tedious,  uncertain,  and  cumber- 
lardly  to  be  intrusted  to  the  hands 
not  well  versed  in  chemical  mani- 

;  estimation  can  be  now  made  of 
nueiTie,  milk-suyar^  faty  and  ath  of 
mber  of  milks  by  Mr.  Wanklyn's 
*  its  numerous  modifications,  in 
of  a  single  morning's  work, 
•analysis  the  apparatus  required  is 

Msurate  balance,  which  should  be 
ff-eighing  at  least  60  grammes,  and 
delicate  to  indicate  half  a  mill!- 

um,  glass,  or  porcelain  dishes, 
yn  uses  platinum  of  the  size  and 
'n  in  fig.   61.     The  advantage  of 


Fig.  61. 

8  that  it  cools  very  quickly,  and 
;here  is  no  loss  of  time  in  waiting 
h  to  cool  before  weighing.  The 
^es  are  the  expense  and  want  of 
J)  weight.  A  platinum  milk-dish 
t  be  re  weighed  after  every  half- 
itions. 

roo<l  employs  small  porcelain  dishes 
(42*53  grammes)  capacity.  The 
each  dish  is  carefully  marked  by 


means  of  a  writing  diamond  on  the  outer 
rim,  and  each  is  furnished  with  a  little  glass 
stirrer. 

Mr.  Rimmington  prefers  hemispherical  glass 
evaporating  dishes  of  3  oz.  (85*06  grammes) 
capacity. 

The  advantages  of  porcelain  dishes  are 
cheapness  and  constancy  in  weight.  The  dis- 
advantages of  glass  dishes  are  that  the  ash 
cannot  be  determined  in  them,  and  hence 
another  set  of  vessels,  either  platinum  or 
porcelain,  is  required. 

3.  A  water-baih  with  holes  of  a  proper  size 
to  carry  the  dishes.  Mr.  AVanklyn  uses  a 
square  one ;  Dr.  Redwood  prefers  an  enamelled 
cast-iron  bowl  of  a  diameter  of  9  inches  and 
depth  of  4  inches,  provided  with  a  copper 
cover  turned  over  at  the  rim,  but  not  other- 
wise fastened.  This  bath  is  supported  on  a 
cylinder  of  sheet  iron,  with  holes  round  the 
upper  and  lower  edges  of  it  for  the  admission 
of  air  and  escape  of  products  of  combustion. 
In  this  fumaoe  the  ring-burner  is  placed,  and 
the  heat  can  be  regulated  to  a  nicety. 

4.  A  pipette  discharging  5  cubic  centi- 
metres, or  if  grain  measures  be  preferred,  a 
pipette  discharging  100  to  300  grain  measures. 
If,  however,  the  milk  is  weighed,  which 
perhaps  after  all  is  best,  no  pipette  will  be 
sequired. 

5.  The  apparatus  described  under  Watbr- 
Ajyaltbis;  this  last  is  not  absolutely  neces- 
sary, but  only  convenient. 

The  actual  analysis*  consists  in  first  weigh- 
ing or  measuring  a  certain  quantity  of  milk 
into  one  of  the  little  dishes  (whether  porce- 
lain, glass,  or  platinum),  and  the  most  con- 
venient quantity  to  take  in  grammes  is  5 
grammes,  in  grains  is  100  grains.  The  di^ih  or 
dishes  are  placed  in  the  water-bath  and  eva- 
porated at  lOO''  C.  (212''  F.)  for  three  hours, 
at  the  end  of  which  time  they  are  weighed. 
The  weight  of  the  empty,  clean  dish,  minus 
the  weight  with  the  dried  milk,  gives  the  milk- 
solids,  and  a  simple  calculation  gives  the  per- 
centage. During  this  drying  it  is  well  to 
break  the  pellet  from  time  to  time  with  either 
a  glass  or  a  platinum  stirrer.  If  Mr  Wanklyirs 
process  is  now  accurately  copied,  the  little 
dish  is  put  upon  a  triangle  of  wire  covered 
over  with  tobacco-pipe,  and  ignited,  the  result- 
ing dish  containing  the  ath  weighed,  and  cal- 
culated out  as  before.  This  necessitates  a 
separate  evaporation  of  about  10  or  15  cubic 
centimetres  in  a  separate  dish  in  order  to 
extract  the  fat.  Many  analysts,  however, 
simply  take  the  fat,  water,  and  milk-solids, 

*  A  good  plan  adopted  hj  many  analysts  Is  to 
flrst  take  the  specific  gravity  of  the  milk ;  for  this 
purpose  a  Westphall's  balance  is  very  convenleat 
ikt  fipsoirio  OaATiTT. 
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and  neglect  the  determination  of  ash,  which 
is  mostly  unnecessary. 

In  order  to  determine  the  fat,  it  is  extracted 
with  ether.  Mr.  Wanklyn  evaporates  down 
for  about  an  hour  10  cubic  centimetres  of 
milk,  moistens  with  alcohol,  then  pours  upon 
this  milk  methylated  ether,  boils  it  very 
carofully  over  warm  water,  and  pours  it 
through  a  filter,  which  operation  is  repeated 
at  least  three  times,  and  the  little  rim  of  fat 
left  in  the  filter  is  dissolved  by  cutting  that 
IHjrtion  of  the  paper  off,  digesting  it  in  ether, 
and  adding  it  to  the  filtrate.  The  ethereal 
solution  of  fat  is  then  evaporated  to  dryness, 
aixl  the  fat  weighed.  The  majority  of  an- 
alysts operate  in  a  somewhat  different  way 
— viz.,  by  treating  the  dry  residue  with  suc- 
cesfiive  portions  of  ether,  which  is  carefully 
poured  from  the  dish  into  a  beaker,  and  then 
when  the  milk  is  exhausted,  they  weigh  the 
milk-solids  and  estimate  the  fat  by  the  loss. 
I$y  this  process  filtering  is  unnecessary,  and 
the  ether  may  be  recovered ;  for  after  each 
operation  the  impure  ether  may  be  put  in  a 
bottle,  and  then  when  sufficient  is  collected, 
may  be  purified  by  distillation.  It  is  not  easy 
to  thoroughly  exhaust  the  milk  of  its  fat,  and 
hence  some  employ  sand  and  powdered  glass 
so  as  to  break  the  caseous  envelopes  and  divide 
the  milk.  Others  extract  under  pressure,  by 
placing  the  milk  and  ether  in  a  tube,  and 
regulating  the  pressure  by  the  aid  of  the 
thumb,  partially  or  entirely  closing  the  orifice. 
Ether  may  thus  be  prevented  from  boiling  at 
its  usual  low  temperature.  In  such  a  case  as 
this,  it  is  not  necessary  to  feel  anxious  about 
obtaining  the  very  last  percentage  of  fat :  it 
is  better  to  employ  the  process  most  used, 
csp  icially  as,  should  an  analysis  be  disputed, 
the  milk  may  be  transmitted  elsewhere ;  and 
it  is  certain,  if  every  one  followed  to  the 
minutest  detail  a  given  i>roce8s,  there  would 
be  no  discrepancy  in  analyses. 

From  the  milk-solids  exhausted  by  ether, 
the  milk-sugar  may  be  extracted  by  first  treat- 
ing it  with  strong  alcohol,  and  then  adding  to 
it  a  little  boiling  water.  The  weak  alcoholic 
solution  is  to  be  eva]K>rted  to  dryness,  weighed, 
ignited  gently ,  and  the  residue  on  ignition  sub- 
tracted from  the  total  weight  before  ignition. 
The  difference  is  the  milk-sugar.  It  may  also 
be  estimated  in  the  ordinary  way  by  copper 
solution.    See  Sugar,  Estimatiox  op. 

The  caseine  may  be  washed  off  the  filter- 
paper,  dried  in  a  little  platinum  dish,  and 
weighed ;  then  burnt  up,  and  the  ash  weighed. 
The  ash,  minus  ash  and  caseine,  gives  the  case- 
ine ;  or  the  caseine  may  be  more  quickly  esti- 
mated by  putting  5  cubic  centimetres  of  milk 
into  a  half-litre  flask,  diluting  up  to  the 
mark  with  distilled  water,  and  submitting  5 


cubic  centimetres  of  this  to  di8tiIlatio&  liy 
the  ammonia  process,  as  described  unda 
Wateb-Analysis.  The  yield  of  albomincid 
ammonia  from  100  cubic  centimetres  ol 
genuine  milk  is  "26  grammes.  Every  one  psrt 
of  caseine  gives  '065  of  ammonia. 

CaJlcuIati<m  of  ResulU. — The    following  ii 
from  Mr  Wanklyn*s  treatise  on  **  MUk-Anslj* 


sis :  "— 


**  Problem   1.  — Given    the    percentage  of 

*  solids  not  fat '  (=  a)  in  a  specimen  of  sophii* 
ticated  milk  {i.e.,  milk  either  watered  or 
skimmed,  or  both) ;  required  the  number  of 
grammes  of  genuine  milk  which  was  employed 
to  form  100  grammes  of  it. 

^^Ansioer,  — Multiply    the    percentage  of 

*  solids  not  fat  *  by  100,  and  divide  by  93, or 

100 


9-3 


a. 


*^  Problem  2.  —  Given  the  percentage  of 
*  solids  not  fat '  (=  a),  also  the  percentage  of 
fat  (=  6),  in  a  si)ecimeu  of  sophisticated  milk ; 
required  the  number  of  grammes  of  fat  which 
have  been  removed  by  skimming  from  the 
genuine  milk  which  was  employed  to  from  100 
grammes  of  it. 

Answer, —  3^  ^_j 

*^  In  translating  fat  into  cream,  the  role  ii 
that  a  removal  of  '2  gramme  of  fat  eqtuls  i 
removal  of  1  gramme  of  cream.  This  rale 
is  directly  founded  on  experiment.  I  do  not, 
however,  claim  a  high  degree  of  aocaiacj  for 
the  measurement  of  the  cream. 

**  Finally,  a  slight  refinement  may  be  noticed. 
If  a  specimen  of  sophisticated  milk  has  been 
produced  by  both  skimming  and  watering,  it 
will  be  obvious,  on  consideration,  that  the  ex* 
traneous  water  employed  in  manufacturing 
100  grammes  of  it  is  equal  to  the  difference 
between  100  and  the  quantity  of  genuine  milk 
employed  to  make  100  grammes  of  sophisti- 
cated milk,  together  with  a  quantity  of  water 
equal  to  the  fat  removed  by  skimming. 

ExtraneoUBl  =  loo  -  4^  <,  +  .?^.-fc 


water       ) 


=  100 


9-3 

100    +    3-2 
9-3 


9-3 


a-6.' 


It  is  then  evident  that  a  definite  opinion  si 
to  the  genuineness  or  not  of  the  milk  can 
generally  be  given  without  estimation  of  cue* 
iue  or  milk-sugar.  For  practical  purpo8ee»  dry- 
ing the  milk  up,  extracting  the  fat,  and  esti* 
mation  of  the  ash,  will  be  suflicient ;  for  the 
analyst  will  then  have — total  solids^  tolidt  »vt 
fat,  fat,  and  cwA. 

An  extremely  useful  method  of  estimating 
the  fat  in  milk  is  one  originally  proposed  1>7 
M.  Marchand  and  subiequently  modified  by 
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nd  otliers.  The  process  is  neither 
enough  for  scientific  investigation 
e  purposes  of  a  prosecution,  but  it 
I  analyst  to  rapidly  come  to  a  con- 
lethor  a  more  elaborate  analysis  is 
or  not,  especially  if  he  has  taken 
c  gravity  of  the  milk, 
thod  essentially  consists  in  shaking 
71  weight  or  volume  of  the  milk  with 
cipitating  the  fat  from  the  ether  by 
>n  of  alcohol,  gently  warming,  allow- 
stand  a  little  time  in  a  graduated 
reading  off  the  number  of  divisions 
fat. 

hen  it  has  undergone  some  amount 
osition,  is  sometimes  transmitted  for 
The  first  and  ordinary  change  when 
pt  is  lactic  fermentation,  the  elemen- 
ituents  of  the  milk-sugar  rearrang- 
elves  to  form  lactic  acid.  The  lactic 
ives  the  caseine  of  its  alkali,  and 
renders  it  insoluble.  At  the  same 
aall  quantity  of  ethylic  alcohol  is 
bich  in  ordinary  analysis  would  be 
a  milk  in  which  there  is  much 
I  be  eva]>orated  down,  the  results 
r  from  accurate,  as  this  acid  chars 
olids,  and  hence  the  estimate  of  the 
generally  too  low.     In  taking  the 

is  also  found  to  be  loss  of  hydro- 
id.  All  these  difficulties  are  how- 
ated,    either    by    determining   the 

the  milk  by  titration,  and  then 
e  proper  amount  of  soda  to  neu- 
»  acid,  or  by  neutralising  the  milk 
eighed  portion  of  freshly-ignited 
onate ;  of  course  corrections  must 
for  the  loss  of  hydrogen  on  neu- 
he  acid  (CgHsOa+NaUO  =  CsH., 
O  ;  or,  2C3H603-f  Na^COa  =  2C3HB 
O-fCOa),  and  secondly,  for  the 
rbonate  introduced  into  the  milk- 
m  the  milk  has  undergone  further 
tion,  there  is  a  development  of 
«id,  butylic  alcohol,  and  other 
d  it  is  so  changed  that  it  in  imiios- 
)retend  to  state  by  analysis  its 
mposition. 

IJondenBed — Milk,  by  evaporation 

[e  manner,  and  hermetically  sealing 
Q  both  be  preserved  and  condensed, 
glish  Condensed  Milk  Company** 
especially  Ruccessful  in  preparing  a 
d  condensed  milk.  The  following 
'sis  of  one  of  their  tins :  — 

2610 

1173 

1517 

gar 1624 

gar 2946 

230 

100  00 


The  cane-sugai'  is  sin  addition,  and  is  said  to 
be  white  and  of  good  quality,  the  amount  in- 
troduced being  limited  to  the  minimum  com- 
patible with  the  preservation  of  the  product 
for  an  indefinite  time. 

Letheby  gives  the  following : — 

Composition  0/ various  Samples  of  Condensed  MUk 
per  100  ParU. 


Anglo- 

Vlri^ 
BwiM. 

iTUMl* 

K«nipt>n. 
BavaruL 

Caseine   . 
Butter     . 
Sugar 

Salts 

I8-IO 

12  ?6 

44^ 

241 

15-96 

12  03 

46-92 

2  67 

14-24 

12  63 

61-83 

2-48 

14-PO 

13  6) 

60-21 

2  43 

Total  solids     . 
Water      . 

72  02 
22-98 

77-68 
22  42 

8118 
1882 

81-19 
18-81 

100-00 

100  00 

100-00 

100^0 

The  following  is  Wanklyn's  analysis : — 

Composition  of  Condensed  Milk*  per  100  Parts  by 

WeiffkL 

Water 6112 

Fat 12  11 

Caseine 1364 

Milk-sugar 2u-36 

Ash 277 

100  00 

Analysis  of  Anglo-Swiss  Company's  milk, 
from  "  Food,  Air,  and  Water,'*  Oct.  187-'  :- 

Composition  per  100  Parts. 

Caseine 18-62 

Faitj  matter 10  80 

Sugar  of  milk  .  16  50 

Cane-sugar 2711 

Ash 2-12 

Phosphoric  acid      ....  0649 

Water  X 24-34) 

99^99 

Condensed  milk  may  be  analysed  by  the 
process  described  in  our  article  on  MiLK.  The 
estimation  of  the  fat  will,  however,  require 
great  care. 

Condensed  milk  has  been  largely  employed 
as  a  food  for  infants,  who  take  it  readily  on 
account  of  the  large  quantity  of  sugar  it  con- 
tains. 

BflQlk,  Preserving— Many  methods  are  at 
present  employed  for  the  purpose  of  preserv- 
ing milk,  but  it  will  not  be  necessary  for  us 
to  describe  them  here.  The  "concentrated 
milk  "  is  prepared  by  evaporating  the  water  of 
the  milk  in  open  pans,  and  the  **  condensed 
milk  "  by  evaporation  in  closed  vacuum  pans. 
Sec  Milk,  Condensed. 

Milk  may  be  preserved  in  stout  bottles,  well 
corked  and  wired  down,  by  heating  them  in 
this  state  to  the  boiling-point  in  a  water-bath, 
by  which  means  the  oxygen  of  the  small  quan- 

*  Of  the  English  Condensed  Milk  Company. 
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titj  of  enclosed  air  becomes  absorbed.  It 
must  be  afterwards  stored  in  a  cool  situation. 
Milk  thus  treated  will  retain  its  properties  for 
years.  Under  Bethel's  patent  the  milk  or 
cream  is  scalded,  and,  when  cold,  strongly 
charged  with  carbonic  acid  gas  by  means  of  a 
soda-water  machine,  and  the  corks  are  wired 
down  in  the  usual  manner.  The  bottle  should 
be  kept  inverted  in  a  cool  place.  An  addition 
to  every  pint  of  milk  of  10  or  12  grains  of  car- 
bonate or  bicarbonate  of  soda  will  preserve 
mUk  for  eight  or  ten  days  in  temperate  wea- 
ther. According  to  D'Arcot,  ^^  part  of  the 
bicarbonate  is  sufficient  for  the  process. 

BDllet  {Panicum  miliaceum) — A  native  of 
the  East  Indies,  but  extensively  cultivated  in 
other  parts  of  the  world.  There  are  many 
varieties  of  millet,  and  in  some  parts  they  con- 
stitute the  principal  food  of  the  inhabitants. 

The  nutritive  power  is  generally  considered 
to  be  about  equal  to  that  of  rice. 

The  following  table  shows  the  composition 
of  three  varieties  of  millet-meal  freed  from 
bran : — 


Water 

Nitrogenous  ) 
substaDces ) 

Dextrine 

Sugar 

Fat 

Starch 

SiUca 


PtnMOaria 
Pantmim    tpteata,  a  kind 
nUllactum,  lof  Mlll«t  miioh 


CrtmmoD 
MlUtt 


OMd  in  Indl* 
nnd«rth«nAiii0 

Uf  BAlilk 


12  22 

»-27 

918 
1-80 
7-43 
60  04 
Oil 


11-8 
10-18 


482 
71-76 


Sorgium  ptit- 

Mr«,Dbamof 

UM  Anbt,  Jotr 

oflndk 


1196 

8-64 

8  82 
148 

8  9 
70-23  ♦ 


The  leaves  of  the  plant  dried  at  100°, 
yield  10186  per  cent,  of  ash,  the  stem  2*510, 
and  the  grains  3*273.  The  stem  contains  3'38 
of  nitrogen,  and  the  grain  1'41. 

The  composition  of  the  ash  is  as  follows  (A. 
Pavesi  and  £.  Rotondi,  Gaz.  Ohim.  Italiana, 
iv.  192-196) :— 


1  sulk. 

Lbatm. 

Oz»in. 

Potash 

39-103 

8  844 

10  436 

Soda    .... 

1-803 

1-802 

1-066 

Lime    .... 

6  312 

10  079 

6-372 

Magnesia 

6-489 

3-2'JO 

8  471 

Phosphoric  acid  . 

6-238 

1616 

20-838 

Dr.  James  Watson  records  the  result  of  an 
experiment  made  with  millet  (which  is  so  ex- 
tensively used  by  the  Chinese  as  an  article  of 
diet),  to  show  its  effect  on  European  constitu- 
tions. A  sailor  who  had  been  guilty  of  several 
serious  offences  was  sentenced  to  solitary  con- 
finement for  forty-nine  days  in  the  consulate 

*  With  husks. 


jaiL  Permission  was  obtained  by  Dr.  Watiofl 
to  feed  him  solely  on  millet  and  water,  on  hii 
promising  to  change  the  food  at  once  if  the 
man  lost  weight,  or  seemed  in  any  way  to 
suffer  from  his  restricted  diet.  He  entered 
prison  on  the  3d  of  April,  when  he  weighed 
146  lb.  8  oz.,  and  he  left  it  on  the  22d  Maj, 
weighing  147  lb.  14  oz.  Throughout  the  coo* 
finement  he  never  weighed  so  little  as  on  tb« 
day  it  commenced,  and  this  in  spite  of  tlie 
depressing  effects  of  solitude  and  the  monotraj 
of  his  food.  He  ate  about  3|  lbs.  of  miBet 
daily,  and  when  he  left  priaon  he  looked,  ti 
he  said  he  felt,  perfectly  welL  The  experi- 
ment shows  that  the  grain  which  has  bees 
chosen  by  the  people  as  their  principal  food 
is  capable  of  maintaining  for  a  consideTsUe 
length  of  time  perfect  health  under  vety  de- 
pressing circumstances. — (Lancet,  November 
9,  1872.)    See  Dhus&a. 


BfflBeral  Watem— The  tables  on  pp.  391, 
392,  give  the  composition  of  the  principal 
mineral  waters. 

BOnes — The  condition  of  those  who  la- 
boured in  mines  was  until  recently  extremely 
unsatisfactory.  Very  young  children  were 
employed,  women  of  all  ages  worked  in  some 
of  them — often  in  a  state  of  nudity,  sod 
mixed  without  any  distinction  with  men- 
ventilation  was  faulty,  and  the  safety-linp 
had  not  been  invented.  Successive  commit* 
sions  and  inquiries  led  to  the  Mines  Begvk- 
tion  Act  in  1860,  and  another  Act  was  psmd 
— viz. ,  the  Metalliferous  Mines  Begulation  Act 
— in  1872.  These  Acts,  by  preventing  the  em* 
ployment  of  very  young  children,  and  by  other 
wise  measures,  have  done  much  to  amelionto 
the  condition  of  mines  and  those  who  work  in 
them. 

Mines  are,  without  doubt,  unhealthy.  The 
ehief  causes  of  this  unhealthiness  are  first  ind 
foremost  the  impure  air,  then  the  exoewTe 
toil,  the  danger  of  explosions  and  accidsBii, 
the  dampness  of  the  ground  and  atmosphere 
in  many  cases,  the  constrained  postures  thit 
the  men  are  obliged  to  work  in,  and  the 
poisonous  copper,  arsenical,  or  other  metsllic 
dust  in  certain  mines. 

It  is  pretty  certain  that  the  rate  of  mor- 
tality amongst  miners  is  closely  connected 
with  the  quality  of  the  ventUation.  Kr> 
Simon  states  that,  with  the  exception  of  the 
well-ventilated  mines  of  Durham  and  Nor- 
thumberland, the  300,000  miners  in  EogUnd 
break  down  prematurely  from  bronchitii  sQd 
pneumonia,  caused  by  the  atmosphere  in 
which  they  live.  This  atmosphere  ii  itot 
alone  deteriorated  by  the  emanations  of  the 
miners,  but  by  the  combustion  of  the  Ismpii 
dust,  and  by  blasting  operations. 
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Tbe  effect*  on  the  air  of  the  miDS  b;  bltntJDg 
may  be  judge*!  by  the  following  aitrui  i— 

"  If  ve  pat  together  all  the  tnbitincei 
tbrvwn  into  the  air  of  the  1200  cnbio  feet 
■pnce,  we  hare,  H  air  and  impuritiei   to- 


lijjtn 


Itjdngm 

Ealpbnreitrd  h;dngeD 

Canonat*  of  potash 
Il^pwnlphlU  or  pAlash 


Full.hur 


"All  tbeie  lubitaDcoa  Bctanlly  itre  breathed 
by  the  miuen;  all  except  carbonic  oiide, 
hj'drogeDi  aulphocyanidef  and  anenic  have 
been  actually  found  in  tbe  air.  Theie  four 
have  been  prored  to  enter  it,  anii  would  be 
found  if  sought.  We  know  auuredly  that 
they  eiut,  and  search  is  therefore  voluntary. 
Ercry  gas,  with  the  ciception  of  the  first  two, 
IS  injurioui,"'(AKai::i  SuiiH  "On  Air  and 
Bain.-) 

Tbe  same  obserrer  has  describe  J  nod  figured 
the  iianiclei  of  doit  fouad  in  mines.  It 
appean  to  consiit  of  various  minute  bit!  of 
coal  or  metal,  at  times  of  crystals  of  saltpetre, 
lulpliate  of  potash,  &r.  ka.  Tliis  dust  actually 
get!  down  into  tbe  lungs  and  iDduces  pulmon- 
ary affections,  in  many  of  which  the  lung  is 
found  after  death  thoroughly  infiltrated  with 
carbonaceous  or  metallic  dust. 

The  following  table  gives  tbe  average  anaual 
deaths  per  lOOU  from  pulmonary  diMaie  duriDg 
theycaT»18C0-C2:— 
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The  number  of  accidents  in  mines  does  not 
apicar  to  have  shown  any  increaie,  at  all 
events,  in  the  years  IS7I  and  1872. 

In  1H70,  out  of  12,3.39  violent  deaths  in  the 
-whole  of  England,  1108.  and  in  1871,  out  of 
12.GT8  violent  deaths,  1030,  were  connected 
vith  minei.    The  detaili  are  u  follows  :— 
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Nothing  in  the  rnblic  Health  Act  is  to  be 
construed  to  extend  to  mines,  so  as  to  interfen 
or  obitruct  their  efficient  working ;  nor  to  the 
smelting  of  ores  and  minerals,  nor  to  the  cal- 
cining, puddling,  and  rolling  of  iron  and  other 
metals,  nor  to  tbe  oonveriion  of  pig-iron  into 
wroQght  iron,  lo  sB  to  obstruct  or  interfere 
with  any  of  such  procenes  resiico  lively.— (P. 
U.,  B,  ;U4.} 

BBtea,  CheeM— 5cf  Acabis  Siso. 

Mal«aae>— A  dnrk-eoloured  viscid  liquid 
which  drains  off  during  the  preparation  of  raw 
(Ugar.  The  beetroot -sugar  molaisei  has  ft 
very  diBngreesUe  taste,  and  is  therefore  not 

Treacle,  ic. 
HonkBhood,    Wolfabtuie,    or    Bine 

Rocket  — The  roots,  seeds,  and  leaves  are 
highly  poiaoiiouB,  owing  to  the  presence  of  the 
(dkaloid  aconitina.     tkt  ACONITE,  kc 

MOrpbU,  Hoipliina  (C„H,;NO,)-An 
important  alknloid,  discovered  by  Sertiimer 
in  1804,  existing,  chiefly  in  combination  with 
mecontc  acid  and  partly  with  sulphaiis  acid, 
in  all  varictieB  of  opium. 

The  following  method  is  an  excellent  one  to  ' 
separate  the  alkaloid  in  a  crude  state  from 
opium,  for  tbe  purpose  of  estimation  or  other- 
wise ;  15  parts  of  opium  are  treated  with  25 
imrtiof  boiling  water  until  complete  disa£:gro- 
gation  has  t;iken  place;  GO  parts  of  boiling 
alcohol  are  then  added,  and  the  whole  digested 
for  a  little  time ;  the  liquid  is  then  filtered 
through  linen,  and  the  residue  treated  with 
10  parts  of  water  and  60  parts  of  alcohol, 
after  which  it  is  extracted  with  BO  part* 
of  boiling  absolute  alcohol.  The  nnital 
Lquidi    am    cooled,    filtered,   concentrateil 


MOR  <  39 

to  onfl-tbird,  and  ngaiii  flitend.  The  mor-  , 
phioe  U  DOW  preoipitited  by  10  put*  of 
unmonia,  uid  the  miiCure  anporated  over  I 
inlphuric  ociiL— (U.  Boubsile.) 

Slarphine,  when  pnre,  U  in  the  form'  of 
ihort,  rectangular,  priBuiBlic  orjrtal).  1  part 
of  marpbia  u  wluble  in  4166  parti  of  water, 
in  7725  of  ether,  in  6650  of  chloroform,  and  Ln 
133  of  amylio  alcohol.  Benzole  ii  the  beat 
■olvent  of  morphia — in  Ihit  nienstruiim  it  it 
freely  (oluble :  it  alio  diuolrei  in  the  Gieil 
alkalies  and  alkaline  eartba,  but  ii  iparingly 
BoluUe  in  ammonia.  An  alcoholic  lulution 
of  morphia  tunii  a  ray  of  polariied  light  to 
the  left.  'With  acid,  morphia  yisldi  salta, 
which  are  vell-de  fined  compounda,  and  of 
which  the  acetate  and  the  hydroehlorate  are 
largely  used  ia  medicine- 
Morphia  ia  tbe  chief  actire  ingredient  in 
Ojdoni,  and  the  lymptomB  referable  to  poiton- 
ing  by  opium  and  morphia  ore  not  clinicollj 
diatinguiabable.  The  beat  method  to  leparate 
it  from  the  eonteat*  of  the  atomach  or  the 
tiuuei  ia  a  modiScatian  of  Stai'a  proceta,  in 
which  benzole  ia  aubatitnted  for  ether. 

Tutt.— For  the  important  teats  of  lublima- 
tion,  amount  of  ammonia  evolied,  and  changea 
of  colour  with  nitric  acid,  we  article  ALKA- 
LOIDS. The  fuLowiDg  are  three  additional 
very  cbaracteriatio  and  concluaiie  teata  : — 

1.  A  smnll  portion  of  the  aolid  suhitance 
■tiikes  a  rich  indigo  blue  wheo  touched  with 
a  neutral  lolution  of  parmoriato  of  iron. 

2.  'When  morphia,  in  amall  qnantity,  ia 
added  to  a  solution  of  iodic  acid  in  cold  ataich, 
iodine  ia  immediately  est  free,  at  shown  by 
the  production  of  a  blae  colour. 

3.  If  a  oryatal  of  morphia  be  toaoh«d  with 
a  drop  of  aulphuric  acid,  there  is  no  change  i 
but  the  addition  of  a  drop  of  a  aolution  of 
bichromate  of  potash  produce!  fiiat  a  rich 
brown,  rapidly  passing  into  greeo.  &e  Alka- 
Loma,  Opium,  lia. 

MortgftiF*— All  local  sanitary  antborities 
have  power  to  mortgage  any  fund,  rate,  or 
ratea  applicable  to  the  purposes  of  the  Publio 
Health  Act,  1875,  in  order  to  raise  money  for 
sanitary  purposes.  They  have  also  similar 
powers  with  regard  to  the  mortgage  of  sewage 
Und  and  phmt.—lF.  H.,  s.  233,  235.) 

ETei7  mortgage  ander  the  Tublic  Health 
Act  is  to  be  by  deed,  sealed  with  the  teal  of 
tbe  authority,  lie.,  and  according  to  the  fol- 
lowing forms,  orone  to  the  like  effect. —(P,H., 
■.236.) 

Form  nf  Mortgagt  iff  Sola. 
Kj  Tirtue  ot  Ibe  Public  He^ib  Act,  l8Tt,  we,  tbe 
,  being  the  local  aoihorlty  nndtr  Ibat  Act 
for  th*  diilricl  of  ,  in  con^naUou  of  the 

snm  st  paid  to  the  trctturer  of  the  lald  dls-  |  a  mortgags 


jrt,  and  »«»Lpis,  sc 
a  maiffotred]  as  t 


ba  uma 

•ball  be  fullf  paid  and  utliflcd 

eclaicd,  that  the  said  principal  ■ 

«  repaid 

.D  the               Caj  of                St 

Bated  this                 day  of 

IgbtliaDdredsad 

fToU 

«lc<l  .it*  Ho  o»Hiu»  stal  <tr 

A  mortgagee  may  traiufer  his  mortgage, 
and  aaob  traDafers  are  to  be  made  •cea:diiig 
to  tbe  following  form,  or  to  the  like  aaeot  :-- 

form  a/Transfer  nfMarttati. 


certain  mort^ffe,  beoriBB  d> 


oaej  Iheiebj  iwnred, 

itc  •«  aj  hacd  and  is 
It  thoniund  cigbl  bund 


A    B. 


0  be  registered  at  tie 
office  of  the  local  authoritj  witbis  fonrtMS 
days  after  the  date  of  the  mortgage,  Tlu 
register  shall  oontajo  the  niunbsr  and  date  of 
tbe  mortgage,  and  the  names  and  deaciip&ia 
of  the  parties  thereta  This  register  ia  to  Ic 
open  to  public  inspection,  without  fee.  Tbi 
rofusal  to  allow  this  inspection  bj  ths  ctu- 
todian  entuli  liability  to  a  penalty  of  £i  <* 

The  transfer  of  mortgages  must  alio  1« 
tegietered  within  thirty  days  ot  such  tnnifir, 
if  eiecuted  within  the  United  Kingdotn,  or  i( 
executed  elsewhere,  within  thirty  daji  ti^ 
its  arrival  in  tbe  United  Kingdom,  Tbsr«i»- 
tration  fee  is  6s.,  payable  to  the  cterk.  lU 
local  authority  is  not  responaible  to  the  tnoi' 
ferea  until  tbe  regiitration  baa  taken  plsce. 
For  neglect  or  refusal  to  register  s  trsaafer 
the  clerk  is  liable  to  a  penalty  of  £20  or  leu. 
—IP.  H.,  B.  238.) 

In  cases  where  the  principal  or  intsKat  on 
months  oTOidiw,  and  slier 
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demand  in  writing,  an  application  may  be 
made  (providing  the  sums  due  to  the  applicant, 
or  to  two  or  more  persons  making  joint  appli« 
cation,  amount  at  least  to  £1000)  to  a  court  of 
summary  jurisdiction  for  the  appointment  of 
a  receiver ;  and  the  court  may  appoint  in  writ- 
ing a  receiver,  who  will  collect  and  receive 
the  whole  or  a  competent  part  of  the  rates 
liable  to  the  payment  of  principal  or  interest 
in  respect  of  which  the  application  is  made, 
until  the  sums  due,  with  the  costs  of  the  ap- 
]>lication  and  collection,  are  fully  paid. — (P. 
H.,  B.  239.)  S€e  Loans,  Kates,  Kent-Chabgu. 

Mortoaiy,  Publio— Every  town  should 
l>e  provided  with  a  building  of  this  descrip- 
tion,  for  the  reception  of  bodies  waiting  either 
identification  or  judicial  inquiry.    Every  facil- 
ity should  be  given  for  the  ingress  and  egress 
of  the  public,  and  in  cases  where  the  body 
is  unknown,  all  the  clothes  worn  by  the  de- 
ceased should  be  exposed.    So  many  difficul- 
ties are  at  present  put  in  the  way  should  any 
one  desire  to  view  the  body  of  a  person  whose 
name  and  condition  may  be  unknown,  that 
few  care  to  do  it ;  and  hence  it  is  we  yearly 
consign  to  the  grave  so  many  persons  whose 
family  we  are  ignorant  of,  and  whose  station 
in  life  we  can  only  guess.     Crime  goes  un- 
punished, and  mysterious  disappearances  take 
]ilaee  to  which  no  clue  can  be  discovered. 
These  remarks  will  not  appear  forced  when 
we  inform  the  reader  that  the  bodies  of  from 
350  to  400   murdered  persons  are   received 
annually  by  the  Morgue  in  Paris,  and  that 
half  the  identifications  are  due  to  chance;  and 
since  the  new  Morgue  has  been  opened— which 
is  provided  with  greater  conveniences  for  the 
public — the  identifications  have  increased  from 
scarcely  three  in  every  four  bodies  to  eight  in 
every  nine.     This  building  has  greatly  assisted 
the  police  in  the  detection  of  crime.     Many 
of  the  identifications  were  made  through  the 
olothes  of  the  deceased  being  contpicuoutly 
exposed,   and  the  importance  of   preserving 
any  articles  of  attire  worn  by  an  unrecognised 
IxnIj  cannot  be  too  strongly  insisted  upon. 
The  necessity  of  having  the  mortuary  in  the 
most  public  parts   of  the  town,  cannot  fail, 
from   the   foregoing   remarks,  to  strike    the 
reader ;  and  the  nearer  it  is  to  the   police 
station— for  obvious  reasons— the  better.    In 
erecting    mortuaries,     the   three    grand   re- 
<iuiaite8  are— space,  thorough  ventilation,  and 
m  good  supply  of  water. 

In  the  building  of  the  new  Morgue  in  Paris, 
Ihe  following  points  were  ordered  to  be  at- 
tended to  by  the  Council  of  Public  Health 
<1^7) :  The  exposing*  room  was  to  be  placed 
in  the  centre  of  the  building,  and  provided 
with  twelve  marble  tables ;  above  these  tables, 


taps,  with  constant  water-supply,  were  to  be 
arranged,  and  an  opening  at  the  lowest  part 
of  the  table  to  allow  the  water  to  run  off. 
The  room  itself  was  to  be  square,  and  the  roof 
to  be  either  sloping  or  to  consist  of  a  dome 
with  an  outlet  at  top  for  foul  air,  and  a  little 
gas  lighted  to  facilitate  its  expulsion.  The 
public  not  to  enter  the  room,  but  to  gase  upon 
the  bodies  through  a  sheet  of  glass  over  which 
a  movable  curtain  is  suspended. 

The  room  for  the  public  to  contain  two 
doors,  one  of  entrance  and  one  of  exit; 
the  doors  to  be  large  enough  to  admit  a 
vehicle.  On  each  side  of  the  exix)aing-room 
a  dead-room  was  to  be  built,  containing  ten 
tables  for  the  bodies  when  they  first  arrive 
and  for  those  recognised.  A  large  trough  for 
washing  clothes  was  to  be  fitted  up,  sufficient 
space  to  wash  bodies  on  the  ground  allowed. 
A  supply  of  hot  and  cold  water,  a  drying- 
chamber,  and  a  room  to  contain  the  clothes 
of  the  unrecognised  dead  for  from  six  to  eight 
months,  were  also  ordered.  And  behind  the 
exposure-room,  an  autopsy-room,  with  every 
convenience  for  performing  post-mortem  ex- 
aminations, was  to  be  erected.  These  were 
the  principal  points  contained  in  the  Coun- 
cil of  Htfdth's  plan  for  a  new  mortuary; 
many  matters  of  detail  we  have  necessarily 
omitted. 

It  is  satisfactory  to  notice  that  many  of  the 
more  energetic  of  the  London  vestries  are  on 
the  point  of  erecting  mortuaries,  which  are  to 
be  fitted  up  with  the  different  applianoet 
requisite  for  the  performance  of  a  post-mortem 
examination,  and  are  to  contain  air-tight 
coffins  having  glass  lids  for  the  convenience  of 
viewing  the  bodies. 

The  following  are  the  regulations  at  present 
existing  with  regard  to  mortuary -houses  :— 

Any  local  authority  may,  and  if  required 
by  the  Local  Government  Board  shall,  pro- 
vide and  fit  up  a  proper  place  for  the  recep- 
tion of  dead  bodies  before  interment  (in  the 
Act  called  a  mortuary),  and  may  make  bylaws 
with  respect  to  the  management  and  charges 
for  use  of  the  same ;  they  may  also  provide 
for  the  decent  and  economical  interment,  at 
charges  to  be  fixed  by  such  bylaws,  of  any 
dead  body  which  may  be  received  into  a  mor- 
tuary.—(P.  H.,  s.  141.) 

Any  local  authority  may  provide  and  main- 
tain a  proper  place  (otherwise  than  at  a  work- 
house or  at  a  mortuary)  for  the  reception  of 
dead  bodies  during  the  time  required  to  con- 
duct any  post-mortem  examination  ordered 
by  the  coroner  or  other  constituted  authority, 
and  may  make  regulations  with  respect  to  the 
management  of  such  place;  and  where  any 
such  place  has  been  provided,  any  coroner  or 
other  constitated  authority  may  order  the 
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removal  of  the  body  to  and  from  such  place 
for  carrying  out  such  post-mortem  examina- 
tion, such  costa  of  removal  to  be  paid  in  the 
same  manner  and  out  of  the  same  fund  as  the 
costs  and  fees  for  post-mortem  examinations 
when  ordered   by  the  coroner.— (P.  BL,    s. 

143.) 

With  regard  to  the  removal  of  dead  bodies 
to  mortuaries  under  the  order  of  a  justice  of 
the  peace,  sec  Infectious  Diseases. 

Moselle— iSee  Wines. 
Mom,  Iceland— S^e  Lichens. 
Musennui— 5e«  Libraries. 

Muahrooms— Edible  fungi.  The  foUow- 
ng  are  the  species  usually  eaten  in  England : 
The  Afjaricus  campcstris,  common  field  or 
garden  mushroom,  used  to  make  ketchup, 
and  eaten  either  raw,  stewed,  or  broiled  ;  the 
Morchella  cseiiUnta^  ormorelle,  used  to  flavour 
soups  or  gravies  ;  and  the  Tufjcr  ciharium,  or 
common  truf&e. 

The  Agaricus  campcstris  is  a  native  of  most 
of  the  temperate  regions  of  both  hemispheres, 
and  springs  up  spontaneously  in  our  pastures 
during  the  months  of  September  and  October, 
and  it  is  cultivated  in  beds,  from  which  it  can 
be  obtained  all  the  year  round.  Mushrooms 
are  somewhat  difficult  of  digestion,  and  con- 
sequently scarcely  suitable  for  the  invalid ; 
and  in  some  persons  the  harmless  varieties 
produce  all  the  i>oisouous  symptoms  which 
noxious  mushrooms  induce.  Dr.  Taylor  in- 
stances a  case  of  a  woman  dying  in  twenty- 
four  hours  from  eating  ordinary  mushrooms  ; 
but  usually  they  only  produce  in  those  who 
are  extremely  susceptible  to  their  action 
vomiting,  purging,  and  colic 

The  Morchclia  esculenta— common  morelle — 
78  kept,  as  a  rule,  in  a  dry  state  and  sold  at 
Italian  warehouses ;  it  is  imported  from  the 
Continent. 

The  Tuber  ciharium^  or  common  truffle,  is 
a  subterraneous  fungus  found  in  light  dry 
soils,  and  especially  in  the  downs  of  \V'^iltshire, 
Hampshire,  and  Kent.  The  larger  varieties 
come  from  France.  Since  they  do  not  appeal- 
above  the  surface,  there  is  nothing  to  indicate 
their  presence ;  but  their  odour  enables  them 
to  be  scented  out  by  dogs  trained  for  the 
purpose  in  England,  and  by  pigs  in  France. 
They  are  very  firm  and  tough,  and  more  indi- 
gestible than  the  ordinary  mushroom. 

From  the  ordinary  mushroom  ketchup  is 
l»rep:ired;  it  consists  of  the  juice  flavoured 
with  salt  and  aromatics. 

The  analyses  of  Payen  of  the  three  varieties 
mentioned  give  the  following  results  :— 


Comjiosuion  <*f  EdMe  Fungi  (Pates). 


Mnnh- 
Toomi. 


Nitropenous    ^ 
matt«r  and  ( 
traces  of  Bul-  C 
phur .    .     J 

Fatty  matter . 

Cellulose,  dex-^ 
trine,  sac- 
c  h  a  r  i  n  e 
inatter,man- 
nite,  and 
other  non- 
nitrogenous 
principles  .J 

Sulta  (phos-^ 
phatcB  and 
chlorides  of 
the  alkalies, 
lime  and 
magne&ia), 
silica.    .     . 

Water  .    .    . 


4-6S0 


0-396 


3  456 


Mondto. 


White         BI*ek 
TrofllMk  I  Trcllh*. 


.1- 


4-40 


0-56 


3-63 


0-458 


91-010 


100-000 


1-36 


90-00 


9-958 
0-442 


8775 
0^60 


15158   I  16  5F5 


2-102 


73-340 


100-00 


100^0 


iOTO 


72-060 


100  <K0 


Serious  consequences  frequently  arise  from 
people  eating  by  mistake  poisonous  mush- 
rooms.    The  effects  produced  by  these  are 
very  uncertain.     Sometimes  they  act  as  a 
narcotic,  at  other  times  as  an  irritant,  and 
the    symptoms   may  occur   immediately   or 
not   before   the  lapse  of  some   hours  after 
the  meaL    It  has  been  noticed  that  usually 
when    the    effect    produced    is    narcotic- 
drowsiness,  giddiness,  dimness  of  sight,  and 
debility— the  s>Tnptoms  appear  shortly  after 
eating  the  poisonous  fungi  ;  but  when  irrita- 
tion of  the  bowels  is  induced,  the  vomiting, 
purging,  &o.,  which  ensues  is   delayed   for 
some  time.    The  same  fungi  has  been  found 
to  act  upon  the  members  of  the  same  family 
in  one  case  as  a  narcotic  and  in  another  as  aiv 
irritant.      In  most  instances  recovery  takes 
place,  especially  if  there  be  early  vomiting,^ 
but  fatal  cases  are  not  unfrequent. 

Antidotes. — Vomiting  should    be   imm 
ately  induced  by  the  administration  of 
emetic,  and  tickling  the  fauces  with  the  fing 
or  a  feather,  after  which  a  strong  catha 
should  be  given,  with  i  to  1  fluid  drachm 
ether  in  a  glassful  of  water  or  weak  brandy.  -.« 

M.   Chansarl  strongly  recommends  as 
antidote  a  solution  of  ^  drachm  of  tannin  in 
pint  of  water,  or  a  decoction  of  ^  oz.  of  powde; 
galls  or  of  1  oz.  of  po^aderod  cinchona  bark 
a  like  quantity  of  water. 

The  following  general  characters  given 
Professor  Bentloy  may  enable  us  to  dis 
guish  the  edible  species : — 

Edible  Mushroomt. 

1.  Grow  in  dry.  airy  places. 

2.  Generally  white  or  brownish. 

3.  llave  a  compact,  brittle  flesh. 
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4.  Do  not  change  colour  bj  the  action  of  the  air 

when  cut. 

5.  Juice  watery. 

0.  Odour  agreeable. 

7.  Taste  neither  bitter,  acrid,  nor  astringent. 

Poisonous  Mushrooms. 

1.  Grow    in  clusters  in  woods  and   dark  damp 

places. 

2.  Usnallj  with  bright  colours. 

3.  Flesh  tough,  soft,  and  watery. 

4.  Acquire  a  brown,  green,  or  blue  tint  when  cut 

and  exposed  to  the  air. 

5.  Juice  often  mllkj. 

6.  0«iour  commonly  powerful  and  disagreeable. 

7.  Have  an  acrid,  astringent,  acid,  salt,  or  bitter 

taste. 

Writing  on  this  subject,  an  experienced 
mycologist  (the  Rev.  J.  Berkeley)  says  :  **  No 
general  rule  can  be  given  for  the  determina- 
tion of  the  question  whether  fungi  are  or  are 
not  poisonous.  Colour  is  quite  indecisive, 
and  some  of  the  most  dangerous  fungi,  and 
amongst  them  the  Agaricus  Phalloidetj  are 
vuid  of  any  unpleasant  smell  when  fresh, 
though  the  most  wholesome  may  be  extremely 
otfensive  when  old.  Experience  is  the  only 
safe  test,  and  no  one  should  try  species  in- 
cautiously with  whose  character  he  is  not 
tlioroughly  acquainted. " 

The  late  Professor  L.  C.  Richards,  the  emi- 
nent botanist,  although  no  one  was  better 
acquainted  with  the  distinctions  of  fungi  than 
himself,  would  never  eat  any  mushroom  that 
had  not  been  raised  in  gardens  or  beds. 

Mnaael  (Mytilus  ee2u^t«)— Many  fatal  cases 

of  poisoning  hare  occurred    through  eating 

mussels,  and  often  in  people  who  had  been 

accustomed  to  take  this  shellfish  habitually. 

Dr.    Christison  refers  to  an  instance  which 

occurred  at  Leith  in  1827,  in  which  no  fewer 

than  thirt  J  people  were  severely  affected  and 

two  died  after  partaking  of  a  dish  of  mussels. 

An  is  the  case  with  other  kinds  of  shellfish, 

Aome    people  api>ear  more  sensitive  to  the 

Uelcteriouit  action  of  this  fish  than  others,  and 

it  has  not  vet  been  ascertained  to  what  the 

l>oi»onous  effects  are  to  be  attributed. 

Composition  of  Mussd  (Patbn). 

I         Nitroppnoim  matter        .        .        .  1172 

Fatty  maiti;r 2  42 

tsiliuo  matter 2  73 

Non-nitrogenous  matter  and  loss  .  7m9 

Water 75  74 

Mnstard— The  flour  or  finely  -  powdered 
seeda  of  the  Sinapit  m'tjra^  or  black  mustard ; 
or  the  seeils  similarly  treated  of  the  Sinapis 
alffa^  or  white  mustard ;  or  the  flour  of  both 
these  varieties  mixed. 

White  mustard  seeds  are  of  a  yellow  colour, 
elliptical,  smooth,  a  little  Larger  than  those 
of  black  mustard,  and  of  a  sharp  biting  taste. 
The  seeds  of  black  mustard  are  dark  brown 
in  colour,  very  small,  inodorous,  and  some- 
times covered  with  %  whitish  coating. 


White  mustard  seeds  contain  a  fixed  oil 
from  about  36  per  cent.,  a  non- volatile  acrid 
substance,  and  sulphosinapisin,  which  is  an 
organic  sulphur  compound  capable  of  crystal- 
lisation, and  supposed  to  be  the  sulphocyan- 
ate  of  a  peculiar  alkaloid  called  sinapine 
(CieHsaNOg). 

Black  mustard  seeds  contain  myronate  of 
potash  (CioHisKKSgOio)  '2  per  cent.,  and  a 
substance,  called  myrosine,  of  an  albuminous 
nature.  Both  these  are  absent  in  white 
mustard  seeds. 

Black  mustard  yields  a  volatile  oil  on  being 
moistened  with  water.  It  does  not  contain  it 
ready  formed,  but  it  is  produced  by  the  action 
of  the  myrosine  on  the  myronate  of  potash, 
which  latter  substance  breaks  up  in  the  pre- 
sence of  water  into  the  oil  of  mustard,  glucose,* 
and  sulphuric  acid,  with  some  free  sulphur 
and  an  insoluble  organic  substance  derived 
from  the  myrosine.  The  volatile  oil  thus 
obtained  has  a  specific  gravity  of  1015 ;  it  has 
the  properties  and  composition  of  sulpho- 
cyanide  of  allyl  (C3H5CNS),  is  freely  soluble 
in  alcohol  and  ether,  8i)aringly  so  in  water, 
and  blisters  the  skin  when  applied  to  it. 

The  fixed  oil  contained  in  both  species  of 
mustard  contains  erucic  acid  (CsaH4sOs). 

Neither  block  nor  white  mustard  contains 
starch. 

Manufacture— The  seeds  are  first  crushed 
l)etween  rollers,  then  pounded  in  large  mortars. 
The  resulting  powder  is  then  passed  through 
sieves.  The  portion  in  the  first  sieve  is  called 
the  dressings,  that  which  passes  through  is 
the  impure Jlour  of  musta rd.  The  impure  flour, 
on  being  passed  through  a  second  sieve,  yields 
the  pure  flour  of  mustard  and  a  second  quantity 
of  dressings. 

The  dressings  are  submitted  to  pressure  for 
the  sake  of  the  fixed  oil  they  contain,  which  is 
utilised  with  rape  and  other  oils. 

Structure  of  the  Seed, — The  white  mustard 
seed  is  made  up  of  the  husb  and  the  seed 
pn)per. 

The  husk  consists  of  three  membranes  : — 

1.  The  outer  membrane  is  composed  of  two 
kinds  of  largo  transparent  cells,  which  Dr. 
liassall  thus  describes  :  *'  Tliose  of  the  first 
kind  are  of  an  hexagonal  figure,  and  united 
by  their  edges  so  as  to  form  a  distinct  mem- 
brane, the  centre  of  each  cell  being  perforated ; 
the  cells  of  the  second  kind  occupy  the  ai)er- 
tures  which  exist  in  the  previously-described 
cells,  and  they  are  themselves  traversed  by  % 
sumewhat  funnel-shaped  tube  which  appears 
to  terminate  on  the  surface  of  the  seed.  Im- 
mersed in  water,  these  cells  swell  up  to 
several  times  their  original  volume,  occasion 
the  rupture  of  the  hexagonal  cells,  and  become 
themselves  much  wrinkled  or  corrugated,  the 
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extremity  of  the  tubes  in  some  cases  being 
teen  protrading  from  the  proximate  termina- 
tion of  the  cells.  It  is  possible,  however,  that 
what  are  here  described  as  two  different  kinds 
of  eella  reallj  form  distinct  parts  of  the  same 
oellfl.'*  It  is  from  these  cells  the  thick  mncilage 
obtained  by  digesting  fanustard  seeds  in  water 
is  derived. 

2.  The  second  layer,  or  middU  tissue,  con- 
sists of  very  minute,  angular,  coloured  cells. 

3.  The  inner  or  thirtl  layer  of  the  husk  con- 
sists of  a  single  layer  of  angular  cells. 

The  seed  proper  consists  entirely  of  very 
minute  oil-bearing  cells. 

The  black  mustard  in  its  structural  com- 
position only  differs  from  the  white  in  not 
containing  the  large  perforated  cells  of  the 
husk,  the  outer  membranes  consisting  of  two 
or  three  layers  of  large,  transparent,  hexagonal 
cells,  the  other  structures  being  similar  to 
those  already  described. 

Adulterations.  —Mustard  is  largely  adulter- 
ated. The  following  substances  are  gene- 
rally enumerated  as  having  been  fraudulently 
mixed  with  mustard  :  Wheat-flour,  turmeric, 
SinapitArvensis,  Cayenne  pepper,  ginger,  gam- 
boge, potato-starch,  pea-flour,  radish  and  mpe 
seed,  linseed-meal,  yellow  ochre,  chromate  of 
lead,  plaster-of-Paris,  and  clay. 

Of  these,  certainly  the  most  common  are 
wheat-starch  and  turmeric. 

The  organic  adulterations  may  all  be  de- 
tected by  the  microscope,  but  valuable  infor- 
mation will  also  be  afforded  by  a  chemical 
examination. 

The  analyst  should  in  all  cases  estimate 
(1)  the  total  sulphur ;  (2)  the  amount  of  fat 
or  oil ;  (3)  the  ash ;  (4)  the  soluble  ash ;  (5) 
test  for  starch ;  (6)  for  turmeric ;  (7)  test  for 
gamboge. 

The  microscopical  examination  should  pre- 
cede all  other  methods.  The  mustard  must 
be  examined  both  by  onlinary  and  polarised 
light,  and  tested  whilst  under  the  field  of  the 
microscope  by  appropriate  reagents,  such  as 
iodine,  &o. 

1.  The  Total  Sulphur.  —  By  weighing  out 
about  a  gramme  of  the  dried  mustard,  and 
treating  for  some  time  with  fuming  nitric 
acid,  aided  at  first  by  a  gentle  heat,  the  organic 
sulphur  compoundR  are  oxidised.  The  result- 
ing liquid  filtei*s  with  ease,  especially  if  heated, 
and  the  sulphates  are  precipitated  in  the  usual 
manner  with  a  solution  of  chloride  of  barium, 
the  precipitate  thoroughly  washed,  dried,  and 
weighed.  Sulphate  of  baryta,  multiplied  by 
•13734,  =  sulphur.  Next,  a  sufficient  quan- 
tity of  the  seeds  must  be  burned  at  a  low  tem- 
perature, the  ash  dissolved  in  hydrochloric 
acid,  and  the  sulphates  of  the  ash  precipitated 
by  chloride  of  bariiun,  and  the  difference  be- 


tween the  sulphates  of  the  ash  and  the  total 
sulphates  estimated— a  necessary  precaution, 
since  very  frequently  mineral  sulphates  srs 
fraudulently  added  to  mustard. 

The  author  found  that  white  mustard  seeds, 
ground  by  himself,  gave  as  the  mean  of  sixteen 
experiments  1*8631  per  cent,  of  total  sulphur 
— the  lowest  determination  being  1  "2  per  cent., 
the  highest  2*5  per  cent.  The  mean  qiuio- 
tity  of  sulphur  in  the  ash  being  "^483  per 
cent. 

Black  mustard,  oxidised  in  a  similar  man- 
ner, gave  1  per  cent,  of  total  sulphur,  while 
the  ash  gave  *22  per  cent.  Thus  black  mus- 
tard contains  less  sulphur  than  white  mta- 
tard. 

Many  of  the  adulterants  of  mustard  contain 
little  or  no  sulphur— e.f7.,  rice — while,  on  t]i« 
other  hand,  the  seeds  of  most  of  the  Crucifera 
contain  it  in  considerable  quantity ;  in  other 
words,  a  deficiency  or  great  excess  of  sulphur 
is  indicative  of  adulteration,  but  a  normal 
quantity  is  no  certain  sign  of  purity. 

2.  The  Amount  of  Fat. —This  is  particularly 
useful  when  wheat-starch  is  the  adulteratii^g 
agent.      Mustard  exhausted  by  benzole    ot 
ether  gives  up  a  quantity  ranging  from  33'^ 
to  36*7  of  oil,  whilst  wheat-flour  does  d<:>^ 
contain  more  than  1*2  to  2*1  per  cent,  of  oY^t 
hence  a  large  admixture  of  wheat-flour  nec^s^^' 
sarily  produces  deficiency  of  ethereal  extras ''^ 

The  best  method  to  take  the  oil  is  to  pla^ 
a  small  quantity,  carefully  weighed — e.g.^ 
gramme— in  a  tube  dosed  at  one  end,  and  tre^ 
it  with  about  50  cubic  centimetres  of  eth 
corking  the  tube,  and  allowing  to  stand  or- 
night.     The  ether  in  the  morning  is  pou 
off  and  fresh  ether  added,  boiling  it  up  wi— 
successive  portions  several  times  by  imme: 
ing  the  tube  in  hot  water,  whilst  the  boilin 
point  is  raised  by  causing  a  certain  safe  amou~ 
of  pressure  with  the  thumb  adapted  to  tET 
open  part  of  the  tube.     In  this  way  the  wh 
of  the  oil  may  be  extracted  from  mustard,  tf 
ether  evaporated,  and  the  residue  dried 
weighed. 

Some  analysts  use  the  following  formula 
order  to  determine  the  amount  of  mustard 
an  admixture  which  the  microscope  has  she 
to  mainly  or  entirely  consist  of  wheat-flov' 
and  mustard  :— 

X  =  amount  of  mustard,  j/  =  of  oil  fotmd. 


,  •  -  - 


.    1 


_;*    L 


33-9  g 
100     ■*" 
36-7__ 

100    "*■ 


1*2  (100 -a:) 

100    -y* 

2a00-g) 

100      -*'• 


Such  calculations  are  rough    guides,  l^t^yui 
should  not  be  implicitly  relied  upon. 

3  and  4.  The  Ash. — The  ash  is  best  taS-^^/i 
by  weighing  1  or  2  grammes  into  a  platjn.  ^u/q 
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1  and  baming  at  a  low  temperature.  The 
il  ash  of  dried  mustard  arerages  5  per 
it. ;  the  highest  number  the  author  has 
Alned  is  6*3  per  cent,  the  lowest  6*088 
'  cent.  The  ash  of  mustard  in  its  natural 
te  is  from  4  to  4  5  per  cent.  Of  this  ash 
S  at  least  is  soluble  in  water;  in  other 
>rds,  the  ash  of  mustard  consists  of  30 
xta  per  ceot.  soluble,  70  parts  insoluble  in 
iter. 

The  Talue  of  taking  the  percentage  of  ash 
great ;  for  if  it  be  above  5*5  per  cent.,  mineral 
itter  is  certainly  present;  if  below  4  per 
at.,  it  indicates  some  organic  adulterant, 
:h  as  wheat- flour,  which  possesses  a  very 
all  amount  of  saline  matter.  The  great 
lacy  in  the  determination  of  ashes  is  insom- 
te  ignition.  A  true  ash  does  not  lose  weight 
en  reignited,  nor  does  it  contain  any  appre> 
ble  quantity  of  carbon. 
•.  Starch. — Mustard,  if  pure,  contains  no 
rch ;  hence  if  treated  with  iodine,  and  no 
e  coloration  is  produced,  this  negative 
alt  excludes  a  great  variety  of  adultera- 
au.  By  the  use  of  a  volumetric  solution 
starch  a  very  good  idea  of  the  amount 
admixture  may  be  formed.  The  method 
Im  employed  is  very  similar  to  nasleris- 
p.  Two  glass  cylinders  are  taken,  one  con- 
aing  a  known  quantity  of  the  mustard  to 
examined,  diffused  through  water ;  to  this 
kdded  a  little  iodine,  and  the  blue  colour 
ich  is  produced  exactly  imitated  by  the 
lition  of  the  same  quantity  of  iodine  to  an 
iaI  column  of  water  in  the  other  cylinder, 

I  running  in  the  standard  starch  solution 
m  a  burette  until  the  same  or  a  similar 
t,  is  produced. 

>.  Turmeric. — Turmeric  may  be  readily  re- 
rinsed  by  the  microscope,  but  there  are  also 
ne  very  good  special  chemical  tests.  One 
^ese  is  based  upon  the  fact  that  the  seeds 
^he  black  and  white  mustard  yield  a  yellow 
oaring  matter,  soluble  in  spirits  of  wine, 
w'oid  of  fluorescence  ;  while,  on  the  contrary, 
rmerio  is  strongly  fluorescent :  hence  an 
^oholic  solution  of  mustard,  if  fluorescent, 
certain  to  be  adulterated. 
tPbe  alcoholic  solution  may  be  placed  in  a 
It-tube  and  held  vertically  in  water  con- 
ined  in  a  glass  blackened  internally.  If  the 
server  now  slightly  inclines  the  top  from 
e  window  and  looks  from  above,  ouUide  the 
st-tube,  the  least  bit  of  green  fluorescence 

II  be  readily  observed. — (Stokes.) 

A  still  easier  method  is  that  of  passing  a 
tie  castor  oil  through  adulterated  mustard 
a  filter.  The  oil,  if  turmeric  be  present, 
ows  a  very  distinct  green  colour.  The  above 
it  will  detect  a  mere  trace  of  turmeric. 
Another  excellent  method  is  to  mix  a  little 


mustard  with  two  or  three  times  its  volume 
of  methylio  alcohol,  to  filter  the  liquid,  and 
evaporate  to  dryness  in  a  porcelain  capsule 
containing  a  small  piece  of  filtering  -  paper 
about  the  size  of  a  sixpence.  When  the  eva- 
poration is  completed,  the  paper  is  mois- 
tened with  a  strong  solution  of  boric  acid 
and  dried.  If  turmeric  be  present,  the  paper 
takes  a  reddish  colour ;  if  it  then  be  treated 
with  a  solution  of  potash  or  soda,  there  is  a 
play  of  colours,  among  which  green  and  purple 
predominate.  A  still  further  confirmation  may 
be  obtained  by  adding  a  drop  of  hydroohlorio 
acid,  which  produces  a  red  orange-green  colour, 
turned  by  excess  of  an  alkali  to  green  and 
blue.— (Allen.) 

7.  Oamboge, — The  same  process  as  the  last 
will  detect  gamboge.  The  little  bit  of  filter- 
paper  treated  with  caustic  soda  turns  a  bright 
red  ;  with  hydrochloric  acid,  a  yellow  colour  is 
produced. 

All  mineral  adulterations  will  be  found  in 
the  ash. 

The  oil  or  essence  of  mustard  is  not  unfre- 
quently  adulterated.  If  pure,  it  should  be  of 
the  specific  gravity  already  mentioned,  and  its 
boiling-point  be  298°  F.  (112*  0.)  One  part 
of  oil  of  mustard  mixed  with  four  parts  of 
water  and  sixteen  of  alcohol  gives  a  clear 
solution. 

The  pure  essence  takes  a  very  light  yellow 
when  mixed  with  fifteen  to  twenty  times  its 
volume  of  concentrated  sulphuric  acid ;  but  if 
the  essence  is  mixed  with  others,  a  red  colour 
is  formed,  more  or  less  strong,  according  to  the 
extent  of  adulteration. 

The  adulterations  which  have  been  actually 
discovered  in  the  essence  appear  to  be  alcohol, 
sulphide  of  carbon,  petroleum  oil,  castor  oil, 
and  essence  of  cloves. 

Mutton—See  Meat. 

aCtttual  Aid  Societies  (syn.  Friendly 
Societies) — The  largest  of  these  societies  are 
the  "  Manchester  Unity  of  Oddfellows  "  and 
the  *'  Ancient  Order  of  Foresters ;  **  but  there 
are  many  others  established  for  the  same 
purpose— viz.,  of  sup]>orting  their  members 
when  sick,  and  providing  medical  attendance. 
Of  late  years,  in  large  towns,  numerous  clubi 
have  amalgamated  together,  forming  large 
societies,  united  for  no  other  purpose  than 
that  of  employing  one  medical  man,  who  de- 
votes his  whole  time  to  the  care  of  the  mem- 
bers and  their  families. 

All  clubs,  amalgamated  societies,  &o.,  which 
keep  a  record  of  their  sick  may  be  utilised  by 
sanitary  authorities  in  giving  notice  of  epi- 
demic disease,  &&,  among  their  members ;  this 
they  would  do  the  more  readily,  as  it  is  the 
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interest  of  the  clubs  to  keep  their  members  BCyooaisZiidooardii— A  fungoid  disease 
healthy.  Friendly  societies  were  subjected  to  ,  of  the  Tslves  of  the  heart,  described  bj  Winge 
slight  control  in  1793,  and  other  Acts  were  of  Christiania,  1869.  See  Bacteria;  Bac- 
passed  in  1855, 1858,  and  18G0.  -  teroid,  Origin  of  Disease. 


N. 


Nessler  Test.—The  most  delicate  test 
for  ammonia  or  its  salts  known.  It  is 
an  aqueous  solution  of  iodide  of  potas« 
sium,  saturated  with  biniixlide  of  mercury, 
and  rendered  powerfully  alkaline  with  potash. 
It  is  prepared  as  follows  :  35  grammes  of 
iodide  of  potassium  are  dissolved  in  a  small 
quantity  of  distilled  water ;  a  saturated  solu- 
tion of  bichloride  of  mercury  is  now  added, 
little  by  little  ;  a  red  precipitnte  ap)>ear8, 
wliich  almost  immediately  is  dissolved.  In 
continuing  to  add,  a  point  is  at  last  reached, 
when  the  precipitate  commences  to  be  in- 
soluble. Sufficient  corrosive  sublimate  has 
then  been  added.  The  liquid  is  now  filtered, 
and  to  the  filtrate  120  grammes  of  caustic  soda 
(or  160  grammes  of  potash)  are  added  in  strong 
aqueous  solution.  The  liquid  is  then  diluted 
BO  as  to  measure  a  litre.  Lastly,  5  cubic  centi- 
metres of  a  saturated  solution  of  bichloride  of 
mercury  are  added.  This  makes  the  Nessler 
solution  clear  rapidly,  and  also  imparts  to  it 
sensitiveness  of  reaction.  The  liquid  now 
deposits  a  sediment  if  allowed  to  stand,  and 
the  clear  liquid  should  bo  decanted  off  into  a 
stock-bottle  well  corked  and  of  large  size. 
From  this  stock -bottle  a  little  can  be  put  in  a 
smaller  one  for  immediate  use,  as  frequent 
0})cning  s^ioils  it  by  rendering  it  turbid. 

If  the  Nessler  reagent  be  added  to  a  liquid 
containing  a  very  minute  quantity  of  am- 
monia, a  light  yellow,  a  dark  yellow,  or  a 
brown  coloration  is  produced,  according  to  the 
quantity  of  ammonia  present.  If  tliero  is  a 
larger  quantity  of  ammonia,  there  is  a  pre- 
cipitate formed.  This  precipitate  has  the 
composition  of  HgjNIH-O.  It  is  hydmrgo- 
ammouium  iodide,  or  ammonium  in  which  four 
atoms  of  hydrogen  are  displaced  by  two  of  mer- 
cury. By  multiplying  the  weight  of  the  pre- 
cipitate by  •03041--vi2.,  j^/p— the  weight  of  the 
ammonia  is  obtained.  It  is,  however,  by  the 
colorimctric  method  that  ammonia  is  usually 
measured  for  health  purposes.  (See  AVater.) 
By  this  method  **  the  Nessler  test  is  capable 
of  indicating  less  than  -ylj^  milligramme  of 
ammonia  dissolved  in  100  cubic  centimetres 


of  distilled  water — being  one  part  of  smmonis 
in  20,000,000  parts  of  water.  And  ammonis 
admits  of  concentration,  y^  milligramme  of 
ammonia  dissolved  in  two  litres  of  inter 
would  for  the  most  part  pass  into  the  fint 
100  cubic  centimetres  of  distillate,  if  the  tro 
litres  of  water  were  distilled. 

"  In  this  way,  therefore,  ammonia  maj  be 
detected  when  the  quantity  is  ^lis  milligninme 
in  two  litres  of  water,  or  1  part  of  ammonia 
in  200,000,000  parts  of  water.  And  even  this 
statement,  surprising  though  it  msy  seem,  ii 
an  under-statement  of  the  delicacy  of  the 
test."  —  (Water- Analysis,  by  Wanklyn  and 
Chapman.) 


Nlootine  (CiuHi4N.)  (ijn. 
Nicotia)  —  A  volatile  base  discovered  by 
Reiman  and  Posselt,  and  found  in  the  leaves, 
root,  and  seeds  of  the  tobacco  idaut.  It  is  a 
colourless,  volatile,  liquid  alkaloid,  with  an 
acrid  odour  and  an  acrid  burning  taste.  The 
vapour  has  the  odour  of  tobacco,  and  is  ex- 
tremely irritating.  It  restores  the  blue  colour 
of  reddened  litmus,  and  renders  turmeric 
brown.  It  boils  and  undergoes  decomposition 
at  482**  F.,  but  does  not  solidify  at  14'  F. 

The  peculiarity  of  this  alkaloid  is  that  it  is 
soluble  in  water  and  ether.  In  many  of  its 
reactions  it  resembles  ammonia.  It  is  an 
energetic  poison,  almost  equalling  in  activity 
hydrocyanic  acid,  for  a  single  drop  will  kill  a 
large-sized  dog.  Two  cases  of  poisoning  by 
nicotine  are  alone  on  record.  Count  Bocanne 
especially  prepared  it  for  the  purpose  of 
poisoning  his  wife^s  brother,  Gnstare 
Fougnies  ;  and  it  was  also  used  for  a  snicidal 
purpose  by  an  English  chemist,  and  proved 
fatal  in  less  than  five  minutes. 

Good  Virginia  and  Kentucky  tobacco  dried 
at  212"  F.  contains  from  G  to  7  per  cent  of 
nicotina,  Havana  tobacco  (cigars)  less  than 
2  per  cent.— (ScHLOESiSG.) 

**  Nicotine  is  present  in  some  cigars  in  the 
proportion  of  about  4  per  cent.,  but  the  smoke 
derived  from  them  contains  none.  Small 
quantities  of  sulphide  and  cyanide  of  am- 
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ere  found  in  the  smoke.  Snuff 
11  into  'OG per  cent,  of  nicotina." 
Hyg.,  1873,  i.  p.  436.    Quoted  by 

[  Heubcl  of  Sliew,  a  noted  univer- 
sian  Poland,  after  some  exhaustive 
into  this  subject,  arrives  at  the 
inclusions  (Centralblatt,  October  5, 

ne  is  certainly  contained  in  tobacco 

its  in  the  smoke,  for  the  most  part, 
the  alkaloid. 

i  working  of  tobacco  smoke,  both 
human  and  brute  organisms,  an 
lare  in  the  effect  is  taken  by  the 
^redient  of  the  smoke. 
L  solution  of  nicotina  in  hydrochloric 
B  with  chloride  of  gold  a  reddish- 
•dy  precipitate ;  with  chloride  of 
crystalline  yellow  precipitate ;  and 
1th  hydrochloric  acid^  a  violet  colour 
^  But  the  most  characteristic 
is  that  which  nicotine  produces 
live  sublimate.  Even  so  small  a 
^{'(rv  grains  of  nicotine  will  yield 
tals,  if  treated  with  an  aqueous 
'  corrosive  sublimate.  The  only 
oid  with  which  this  reagent  pro* 
f/italline  precipitate  is  strychnine, 
rms  of  the  crystals  are  entirely 
The  amount  of  ammonia  evolved, 
cribed  in  article  Alkaloids,  will 
uish  nicotine  from  other  substances 
appearance.    See  Alkaloids,  To- 

Yitrate  of  Potas8a)-'See  Potassa. 

Benzole  (Essence  of  Merhane) 
—This  substance  is  prepared  by 
?n2ole  with  strong  fuming  nitric 
heat.      After  the  violence  of  the 

over,  the  liquid  is  diluted  with 
the'heavy  oily  fluid  which  separates 
,  washed,  and  dried, 
yellowish  colour  ;  smells  of  bitter 
J  insoluble  in  water,  and  is  little 
'  reagents.  It  boils  at  415"  F. ; 
vity,  1-209. 

izole  has  some  antiseptic  proper- 
ce  of  lean  meat  suspended  in  its 

preserved  perfectly  fresh  for  over 

bstance  is  largely  employed  as  a 
for  the  essential  oil  of  bitter 
perfumery  and  confectionery,  and 

en  its  place  among  narcotic  poisons. 


1  and  Eulenberg  (Viertoljahrsschrift  fflr 
U.,  1871,  xiv.  p.  2^0)  have  arrived  at 
rlusioDs.  The  results  of  their  investiga* 
:n  in  article  on  Tobacco. 


See  Casper,  Vierteljahrsschrift,  b.  xvi.  p.  1 ; 
Guy's  Hospital  Keports,  October  18G4,  p. 
192;  and  Ann.  d'Hyg.,  1873,  i.  p.  444. 

According  to  Letheby,  its  poisonous  pro- 
perties depend  on  anilin^f  which  it  is  capable 
of  being  converted  into  by  the  animal 
organism.    For  tests,  &c.,  see  A&'iline. 

Nitrog^en  —  An  elementary  gaseous  sub- 
stance discovered  by  Butherford  in  1722,  and 
found  to  be  a  constituent  of  the  atmosphere 
by  Lavoisier,  1755.  Its  relative  weight  is  14, 
and  its  observed  specific  gravity  is  '9713. 
It  forms  four-fifths  of  the  bulk  of  the  atmo- 
sphere ;  is  an  essential  component  of  animal 
I  substances,  of  gluten,  of  the  alkaloids,  of 
ammonia,  and  of  various  vegetable  and  com- 
mercial products. 

Nitrogen  is  a  colourless,  tasteless,  inodor- 
ous gas,  which  as  yet  has  resisted  all  efforts  to 
liquefy  it.  It  is  neither  a  supporter  of  com- 
bustion nor  a  combustible  body  itself.  In 
fact,  alone  and  uncombined,  it  appears  a  very 
ineii  substance,  yet  in  combination  it  plays 
an  extremely  important  and  active  part  in  the 
universe. 

Nitrogen  in  food,  in  some  form  or  other, 
is  absolutely  necessary  to  life,  the  quantity 
required  by  man  being,  according  to  Dr. 
Parkes,  316  grains  daily.  The  functions  of 
nitrogenous  matters  are  to  construct  and 
repair  tissue,  but  it  is  probable  that  they 
have  other  duties  to  perform  of  an  assimila- 
tive, respiratory,  and  force-producing  quality. 

Nitrogen^  Estimation  of.  —The  estimation 
of  nitrogen  is  frequently  required  by  the 
hygicnist  or  analyst.  The  nitrogen  in  a  great 
variety  of  organic  liquids— such  as  tea,  milk, 
beer,  wine,  urine,  sewage,  &c.— may  be  readily 
estimated  by  the  processes  given  under  Am- 
monia, Water-Analysis,  &c. 

For  solids  the  best  process  is  most  decidedly 
that  of  Dumas.  A  combustion-tube  about  70 
centimetres  long,  and  sealed  at  one  end,  is 
taken.  First,  a  layer  of  bicarbonate  of  soda 
12'15  centimetres  long  is  introduced,  then  a 
layer  of  oxide  of  copper  4  centimetres  long; 
this  is  followed  by  an  intimate  mixture  of 
an  accurately  -  weighed  portion  of  the  sub- 
stance ('3  to  *6  grammes)  with  oxide  of 
copper,  then  a  layer  of  pure  oxide,  and  lastly 
a  layer  of  copper  turnings  about  15  centi- 
metres long.  A  delivery-tube  is  attached  to 
this,  and  the  end  is  inserted  in  an  inverted 
graduated  cylinder  filled  two -thirds  with 
mercury,  one^ird  with  ttrong  lolutkm  of 
potash.  The  operation  it  oondnoled  M  fol- 
lows: First,  all  air  is  eiq[»dltd 
the  posterior  end  of  the  tabe 
bicarbonate.  When  it  It 
are  absorbed  by  a  Mlnlte 
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cylinder  filled,  as  before  described,  is  placed 
over  the  delivery-tube,  and  the  actual  opera- 
tion commenced  by  heating  the  nnterior  end 
of  the  tube  first,  and  then  going  gradually  back- 
ward until  the  "whole  tube  is  red-hot.  The 
nitrogen  in  the  cylinder  after  the  operation  is 
finished  is  ultimately  measured  over  water, 
with  corrections  for  temperature,  pressure, 
and  tension  of  aqueous  vapour.  There  are 
many  other  processes ;  the  above  are  the  most 
convenient. 

mtrons  Oxide  {Protoxide  of  Nitroften, 
Laiujhin'i-Oas^  Nitrogenii  proUtxydum)  (S^O 
=44)— Theoretic  specific  gravity,  1-5238;  ob- 
served specific  gravity,  1*627. 

Nitrous  oxide  is  a  transparent  colourless  gas 
with  a  faint  sweetish  smell.  100  volumes  of 
water  at  32*  dissolve  130  of  the  gns ;  at  59% 
77  volumes  ;  and  at  76**  only  CO  volumes.  It 
boils  at  about  - 120°,  and  may  be  frozen  into 
a  transparent  solid  at  about  - 150°.  It  sup- 
ports the  combustion  of  many  bodies  with  a 
brilliancy  resembling  that  which  they  exhibit 
when  burning  in  oxygen,  and  may  be  dis- 
tinguished from  this  gas  by  its  considerable 
solubility  in  water.  Its  most  remarkable 
property  is  its  action  on  the  system  when 
inspired.  Soon  after  its  discovery,  Sir  Hum- 
phrey Davy  proved  that  when  mixed  with 
air  it  might  bo  breathed  without  danger  to 
life.  A  few  deep  inspirations  were  usually 
succeeded  by  a  pleasing  state  of  excitement, 
attended  often  with  an  irresistible  propensity 
to  uncontrollable  laughter,  which  soon  sub- 
sided, without  being  followed  by  depression 
or  languor. 

Sir  H.  Davy,  in  one  of  his  early  experiments, 
inhaled  with  safety  5  gallons ;  and  it  is  said 
that  from  4  to  12  gallons  might  be  breathed 
without  danger.  Like  chloroform  or  ether,  it 
produces  temporary  insensibility  to  pain,  and 
is  now  extensively  employed  as  an  anaesthetic  in 
dental  surgery.  When  affections  of  the  heart, 
lungs,  or  brain  are  present,  it  should  never 
be  employed.  For  such  o]>erAtions  as  the 
drawing  of  teeth,  &&,  nitrous  oxide  is  a  use- 
ful and  a  comparatively  safe  anaesthetic  ;  but 
experience  has  shown  that  the  keeping  of  an 
individual  under  its  influence  for  any  time  is 
attended  with  danger,  hence  it  is  seldom  em- 
I»loycd  for  producing  insensibility  during  the 
more  important  hospital  operations. 

Considering  how  extensively  it  is  used,  the 
deaths  resulting  from  its  employment  are  com- 
paratively few.  The  first  case  tliat  attracted 
any  particular  attention  was  that  of  a  lady 
at  Exeter,  who  inhaled  about  6  gallons  of 
nitrous  oxide  in  order  to  annul  jmin  during 
the  extraction  of  a  molar  tooth.  Shortly 
after,  insensibility  oame  on,  the  face  became 


livid,  the  features  began  to  awell,  the  tongue 
protruded,  and  in  spite  of  every  effort  to 
restore  her,  she  breathed  two  or  three  tiniei, 
and  then  the  pulse  stopped. 

Dr.  Johnson  has  pointed  out  that  the  con* 
^Tilsions  produced  by  this  gas  are  analogoBi, 
if  not  identical,  with  those  of  epilepsy ;  sad 
according  to  the  recent  experiments  of  lUC. 
Joylet  and  Blanch  (Archives  de  Physiologic, 
Juillet  1873),  this  gas  when  breathed  operstss 
fatally  by  producing  pure  asphyxia.    The  in- 
sensibility which  is  a  result  of  breathing  tW 
gas,  is,  in  their  view,  owing  to  the  non-oxy' 
genation  of  the  blood.    It  is  dissolved  in  the 
blood,  and  circulated  with  it,  the  blood  not 
having  the  power  to  separate  the  combined 
oxygen  from  it.    According  to  these  physiolo- 
gists, the  anaesthetic  state  produced  hj  tbii 
gas  is  owing  to  temporary  a8ph3rxia,  which,  in 
proportion  to  its  duration  and  the  time  for 
which  air  is  cut  off,  may  end  in  recovery  or 
death.    There  is  not  only  a  circalati<Hi  of  nn* 
aerated  blood,  but  this  liquid  containing  the 
nitrous  oxide  in  solution  may  produm  some 
direct  effect  on  the  nerve-centres. — (Tatlor.) 

In  the  second  report  of  the  joint  committee 
of  the  Odontological  Society  on  the  action  of 
nitrous  gas  (October  1872)  it  is  stated :  "^Aj 
to  the  mode  of  death,  it  is  certain  that  the 
respiration  stops  in  fatal  cases  in  dogs  lefore 
the  heart  ceases  to  beat.  Tlie  gas  acts  upon 
the  nervous  centres,  controlling  the  respirstory 
act ;  hsnce  the  value  of  artificial  respiration 
and  electricity,  should  death  be  impending." 

Notices— The  Public  Health  Act  contaim 
very  full  and  explicit  directions  as  to  the  serv- 
ing and  delivery  of  notices. 

Notices,  orders,  and  otiier  such  docaments 
under  the  Public  Health  Act  msy  be  in  writ- 
ing or  print,  or  partly  in  writing  and  partly  in 
print ;  and  if  the  same  require  authentication 
by  the  local  authority,  the  signature  thereof 
by  the  clerk  to  the  local  authority  or  their  iiv* 
vcyor  or  inspector  of  nuisances  shall  be  loffi* 
cient  authentication.— (P.  H.,  s.  2C6.) 

Notices,  orders,  and  any  other  doennenti 
required  or  authorised  to  be  served  under  the 
said  Act  may  be  served  by  delivering  the  nune 
to  or  at  the  residence  of  the  person  to  whom 
they  are  respectively  addressed,  or  where 
addressed  to  the  owner  or  occuiner  of  pt«* 
mises,  by  delivering  the  same  or  a  true  wpj 
tliereof  to  some  person  on  the  premises,  or  if 
there  is  no  iierson  on  the  premises  who  can  be 
$0  served,  by  fixing  the  same  on  some  con- 
spicuous part  of  the  premises ;  they  may  alio 
be  served  by  post  by  a  prepaid  letter,  and  if 
served  by  post,  shall  be  deemed  to  have  been 
served  at  the  time  when  the  letter  containing 
the  same  would  be  delivered  in  the  onUnsi? 
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K»t,  and  in  proving  sucli  service  it 
iifRcient  to  prove  that  the  notice, 
other  document  was  properly  ad- 
X  put  into  the  poet, 
tice  required  to  be  given  to  the 
occupier  of  any  premises  may  be 
by  the  description  of  the  "owner" 
er  *'  of  the  premises  (naming  them) 
of  which  the  notice  is  given,  with- 
r  name  or  description. — (P.  H.,  s. 

18  hitherto  been  some  practical  in- 
e  in  the  absence  of  precise  direc- 
whom  the  notice  should  be  served 
matter  of  ordinary  nuisancea.  The 
is  a  summary  of  the  action  which 
:en  by  the  local  authority  or  their 
ihis  matter : — 

g  the  Drainage  of  Homes, — Notice 
ren  to  the  owner  or  occupier,  but  in 
e  failure  of  either  to  comply,  and 
ity  having  to  do  the  work,  the  ex- 
on  the  owner. — (P.  H.,  s.  23.) 
mt  Privij  Accommodation,  —  The 
edure  as  under  the  23d  section. — 
«,37.) 

rising  and  Whitevashing  of  ff onset, 
>  the  owner  or  occupier.  The  person 
:he  notice  is  served  is  liable  to  a 
it  is  not  complied  with. — (P.  H., 

oval  of  Manure  or  FiUh,  <£'<^,  in  an 
firict. — Notice  to  be  served  on  the 
irhom  the  manure  belongs,  or  to  the 
'  the  premises  whereon  it  exists.  If 
authority  have  to  remove  it  them- 

expense  of  removal  falls  upon  the 
he  manure,  &c,  or  the  occupier  of 
les,  or  where  there  is  no  occupier, 
of  the  premises. — (P.  H.,  s.  49.) 
:ase  of  nuisances,  notice  is  to  be 
•n  the  i>erson  causing  or  permitting 
ce  to  remain,  or  if  he  cannot  be 
the  owner  or  occupier  of  the  pre- 
hich  the  nuisance  arises ;  but  if  the 
rises  from  the  want  or  defective 
m  of  any  structural  convenience, 
here  is  no  occupier,  notice  is  to  be 
;he  owner.—  (P.  H.,  s.  94.) 
se  of  houseSy  dtc,  requiring  disinfec- 
c  is  to  be  given  to  the  owner  or 
and  in  case  of  non-compliance,  the 
irhom  the  notice  is  served  is  liable 
s,  and  the  exi>enBes  of  the  authority 

necessary  works  fall  upon   that 
ith  certain  exceptions  in  case  of 

(P.  H.,  B.  120.)  See  Disinfection. 

IGO  of  the  Public  Health  Act 
i  alterations  under  the  69th,  70th, 
lections,  directions  under  the  73d 
d  orders  under  the  74th  section,  of 


the  Towns  Improvement  Clauses  Act,  may 
at  the  option  of  the  urban  authority  be  served 
on  owners  instead  of  occupiers,  or  on  owners 
as  well  as  occupiers. 

For  forms  of  notices  for  the  abatement  of 
nuisances  and  for  the  construction  of  sewers, 
8ee  Nuisances,  Sewers  ;  see  also  Obdebs. 

Noxiotts  Trades  —  See  Nuisances  ; 
Tbades,  Injurious  ;  Trades,  Offensive,  &c. 

Nniflaaoe  Xnapootor— iSS«  Inspector  of 

NuiSAirCES. 

Nnisaaoes— The  following  are  the  defini- 
tions of  nuisances  by  eminent  legal  authori- 
ties. Blackstone  says  :  "  Nuisance,  nocumen- 
tum,  or  annoyance,  signifies  anything  which 
worketh )  hurt,  inconvenience,  or  damage. 
And  nuisances  are  of  two  kinds— pu&^tc  or 
common  nuisances,  which  affect  the  public, 
and  are  an  annoyance  to  all  the  king's  sub- 
jects— for  which  reason  we  must  refer  them 
to  the  class  of  public  wrongs  or  crimes  and 
misdemeanours ;  and  private  nuisances,  which 
are  the  objects  of  our  present  consideration, 
and  may  be  defined,  anything  done  to  the 
hurt  or  annoyance  of  the  lands,  tenements, 
or  hereditaments  of  another."  *  *  Ck>mmon  nui- 
sances are  a  species  of  offences  a^nst  tlie 
public  order  and  economical  regimen  of  the 
State;  being  either  the  doing  of  a  thing  to 
the  annoyance  of  all  the  king's  subjects,  or 
the  neglecting  to  do  a  thing  which  the  common 
good  requires.  Common  nuisances  are  all 
those  kinds  of  nuisances  (such  as  offensive 
trades  and  manufactures)  which,  when  in- 
jurious to  a  private  man,  are  actionable,  and 
when  detrimental  to  the  public,  punishable 
by  public  prosecution,  and  subject  to  fine 
according  to  the  quantity  of  the  misdemean- 
our ;  and  particularly  the  keeping  of  hoga 
in  any  city  or  market-town  is  indictable  as  a 
public  nuisance" — (Blackstone.) 

According  to  Lord  Mansfield,  to  constitute 
a  nuisance  it  is  enough  that  the  matter  com- 
plained of  renders  the  enjoyment  of  life  and 
property  uncomfortable. 

There  is,  however,  a  difference  between  a 
nuisance  at  common  law  and  a  nuisance  under 
the  Sanitary  Acts,  for  a  nuisance  under  the 
Sanitary  Acts  must  be  one  which  is  injurious  to 
heaith.  See  Great  AVestem  Railway  Company 
V.  Bishop,  41  L.  J.  M.  C,  120;  L.  R.,  7. 

It  is,  of  course,  obvious  that  this  interpre- 
tation renders  action  extremely  diflScult  under 
the  Sanitary  Acts,  as  in  a  great  majority  of 
nuisances  what  is  or  is  not  injurious  to  health 
is  a  mere  matter  of  opinion. 

There  are,  however,  certain  things  distinctly 
specified  as  nuisances  in  the  Public  Health 
Act,  such  as  accumulations  of  filth,  foul 
ditches,  dirty  premises,  &e. 
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The  followiug  ai*e  the  chief  provisions  of  the 
Public  Heiilth  Act  relative  to  nuisances: — 

Dtjinition  of  Nuisances.— 1,  Any  premises 
in  such  a  state  as  to  be  a  nuisance  or  in- 
jurious to  health : 

2.  Any  pool,  ditch,  gutter,  watercourse, 
privy,  urinal,  cesspool,  drain,  or  ashpit  so 
foul  as  to  be  a  nuisance  or  injurious  to 
health : 

3.  Any  animal  so  kept  as  to  be  a  nuisance 
or  injurious  to  health : 

4.  Any  accumulation  or  deposit  which  is  a 
nuisance  or  injurious  to  health : 

5.  Any  house  or  part  of  a  house  so  over- 
crowded as  to  be  dangerous  or  injurious 
to  the  health  of  the  inmates,  whether  or 
not  members  of  the  same  family : 

C.  Any  factory,  workshop,  or  workplace 
(not  already  under  the  operation  of  any 
general  Act  for  the  regulation  of  factories 
or  bakehouses)  not  kept  in  a  cleanly 
state,  or  not  ventilated  in  such  a  manner 
as  to  render  harmless  as  far  as  practicable 
any  gases,  vapours,  dust,  or  other  impuri- 
ties generated  in  the  course  of  the  work 
carried  on  therein  that  are  a  nuisance  or 
injurious  to  health,  or  so  overcrowded 
while  work  is  carried  on  as  to  be  danger- 
ous or  injurious  to  the  health  of  those 
employed  therein : 

7.  Any  fireplace  or  furnace  which  does  not 
as  far  as  practicable  consume  the  smoke 
arising  from  the  combustible  used  in  such 
fireplace  or  furnace,  and  is  used  for  work- 
ing engines  by  steam,  or  in  any  mill,  fac- 
tory, dyehouse,  brewery,  bakehouse,  or 
gaswork,  or  in  any  manufacturing  or  trade 
process  whatsoever ;  and 

Any  chimney  (not  being  the  chimney  of  a 

private    dwelling-house)  sending   forth 

black  smoke  in  such  quantity  as  to  be  a 

nuisance, 

gliiiU  be  deemed  to  be  nuisances  liable  to  be 

dealt  with  summarily  under  the  Public  Health 

Act:  Provided — 

First.  That  a  penalty  shall  not  be  imposed 
on  any  person  in  respect  of  any  accumula- 
tion or  deposit  necessary  for  the  effectual 
carrying  on  any  business  or  manufacture 
if  it  be  proved  to  the  satisfaction  of  the 
court  that  the  accumulation  or  deposit 
has  not  been  kept  longer  than  is  necessary 
for  the  purposes  of  the  business  or  manu- 
facture, and  that  the  best  available  means 
have  been  taken  for  preventing  injury 
thereby  to  the  public  health : 

Secondly.  That  where  a  person  is  summoned 

before  any  court  in  respect  of  a  nuisance 

arising  from  a  fireplace  or  furnace  which 

does  not  consume  the  smoke  arising  from 

the  combustible  used  in  such  fireplace  o 


furnace,  the  court  may  hold  that  no  um- 
ance  is  created  within  the  meaning  of  tldi 
Act,  and  dismiss  the  complaint^  if  it  ii 
satisfied  that  such  fireplace  or  fumsee  ii 
constructed  in  such  manner  as  to  CMuoat 
as  far  as  practicable,  having  regard  to  tlw 
nature  of  the  manufacture  or  trade,  all 
smoke  arising  therefrom,  and  that  wtA. 
fireplace  or  furnace  has  been  csrefallj 
attended  to  by  the  person  having  tkt 
charge  thereof.— (P.  H.,  s.  91.) 
The  Duty  of  the  Local  Authority  to  intptd, 
<t<c. — It  shall  be  the  duty  of  every  local  author- 
ity to  cause  to  be  made  from  time  to  time 
inspection  of  their  district,  with  a  view  to 
ascertain  what  nuisances    exist   calling  for 
abatement  under  the  powers  of  the  PaUie 
Health  Act,  and  to  enforce  the  provisioiii  of 
the  said  Act  in  order  to  abate  the  same;  abo 
to  enforce  the  provisions  of  any  Act  in  foite 
within  their  district  requiring  fireplsca  and 
furnaces  to  consume  their  own  smoke.— (P.  E, 
s.  92.) 

Information  of  Nuisances. — Information  of 
any  nuisance  under  the  said  Act  in  the  dis^iet 
of  any  local  authority  may  be  given  to  rach 
local  authority  by  any  person  aggrieved  there- 
by,'or  by  any  two  inhabitant  householden 
of  such  district,  or  by  any  officer  of  such  m- 
thority,  or  by  the  relieving  officer,  or  by  any 
constable  or  officer  of  the  police  force  of  inch 
district.— (P.  H.,  s.  93.) 

On  the  receipt  of  any  information  retpectiog 
the  existence  of  a  nuisance,  the  local  aathor 
ity  shall,  if  satisfied  of  the  existence  of  a 
nuisance,  serve  a  notice  on  the  person  by  whoM 
act,  default,  or  sufferance  the  nuisance  aiiiei 
or  continues,  or,  if  such  person  cannot  be 
found,  on  the  owner  or  occupier  of  the  p^^ 
mises  on  which  the  nuisance  arises,  reqoirins 
him  to  abate  the  same  within  a  time  to  be 
s])ecified  in  the  notice,  and  to  execute  such 
works  and  do  such  things  as  may  be  heceuuj 
for  that  purpose :  Provided — 
First.  That  where  the  nuisance  arises  from 
the  want  or  defective  construction  of  mj 
structural  convenience,  or  where  there  is 
no  occupier  of  the  premises,  notice  noder 
this   section   shall   be    served   on  tbe 
owner : 
Secondly.  That  where  the  person  caoiiDg 
the  nuisance  cannot  be  found,  and  it  i< 
clear  that  the  nuisance  does  not  aiiie  or 
continue  by  the  act,  default,  or  sufferance 
of  the  owner  or  occupier  of  the  premiwi, 
the  local  authority  may  theroselTes  abate 
the  same  without  further  order.— (P.  H.f 
s.  94.) 
Procedure  on  Failure  to  comply  vUh  Niitict. 
— If  the  person  on  whom  a  notice  to  abate  a 
nuisance  has  been  served  makes  default  in 
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•mplying  with  anj  of  the  requisitions  thereof 
ithin  the  time  specified,  or  if  the  nuisance, 
though  abated  since  the  service  of  the  notice 
.  in  the  opinion  of  the  lo(^  authority,  likely 
'  recur  on  the  same  premises,  the  local  author- 
7  shall  cause  a  complaint  relating  to  such 
uaance  to  be  made  before  a  justice,  and  such 
Lstice  shall  thereupon  issue  a  summons  re- 
liring  the  person  on  whom  the  notice  was 
^rved  to  appear  before  a  court  of  summary 
iri»diction.-{P.  H.,  s.  95.) 

Pinctrof  the  Court  to  make  an  Order  dealing 
*ith  tfit  Nuitance, — If  the  court  is  satisfied 
tiat  the  alleged  nuisance  ez.ists,  or  that  al- 
tiough  abated  it  is  likely  to  recur  on  the  same 
remises,  the  court  shall  make  an  order  on 
nch  person  requiring  him  to  comply  with  all 
r  any  of  the  requisitions  of  the  notice,  or 
iherwise  to  abate  the  nuisance  within  a  time 
pecified  in  the  order,  and  to  do  any  works 
keceasary  for  that  purpose ;  or  an  order  pro- 
tibiting  the  recurrence  of  the  nuisance  and 
lirecting  the  execution  of  any  works  necessary 
o  prevent  the  recurrence. 

The  court  may  by  their  order  impose  a 
tenalty  of  £5  or  less  on  the  person  on  whom 
he  order  is  made,  and  shall  also  give  direc- 
iions  as  to  the  payment  of  all  costs  incurred 
ip  to  the  time  of  the  hearing  or  making  the 
irder  for  abatement  or  prohibition  of  the 
luisance.HP.  H.,  s.  96.) 

Penalty  for  not  obeying  Order, — Any  person 
lot  obeying  an  order  to  comply  with  the  re- 
loisitions  of  the  local  authority  or  otherwise 
4)  abate  the  nuisance,  shall,  if  he  fails  to 
ntisfy  the  court  that  he  has  used  all  due 
iiligence  to  carry  out  such  order,  be  liable  to 
i  penalty  not  exceeding  ten  shUlings  per  day 
luring  his  default ;  and  any  person  knowingly 
ind  wilfully  acting  contrary  to  an  order  of 
>rohibition  shall  be  liable  to  a  penalty  not 
zceeding  twenty  shillings  per  day  during  such 
ontrary  action ;  moreover,  the  local  authority 
aay  enter  the  premises  to  which  any  order 
elates,  and  abate  the  nuisance,  and  do  what- 
ver  may  be  necessary  in  execution  of  such 
rder,  and  recover  in  a  summary  manner  the 
xpenses  incurred  by  them  from  the  person 
•n  whom  the  order  is  made.— (P.  H.,  s.  98). 

Appeal  against  Orders. — Any  person  may 
ppeal  against  an  order.— (P.  U.,  s.  99.)    See 

kPPEAL.S. 

Order  may  be  addressed  to  the  Local  A  uthor- 
ty  in  certain  Cases, — Whenever  it  appears 
o  the  satisfaction  of  the  court  of  summary 
urisdiction  that  the  person  by  whose  act 
»r  default  the  nuisance  arises,  or  the  owner 
nr  occupier  of  the  premises  is  not  known  or 
aumot  be  found,  then  such  order  may  be  ad- 
iressed  to  and  executed  by  the  local  author- 
ity.—(P.  H.,  B.  100.) 


There  are  large  powers  with  regard  to  the 
entry  of  premises  in  which  nuisances  either 
exist  or  are  supposed  to  exist.  See  Ektbt, 
Powers  of. 

Power  of  Complaint  by  Private  Individuals. 
— Complaint  may  be  made  to  a  justice  of  the 
existence  of  a  nuisance  under  this  Act  on  any 
premises  within  the  district  of  any  local 
authority  by  any  person  aggrieved  thereby, 
or  by  any  inhabitant  of  such  district,  or  by 
any  owner  of  premises  within  such  district, 
and  thereupon  the  like  proceedings  shall  be 
had  with  the  like  incidents  and  consequences  as 
to  making  of  orders,  penalties  for  disobedience 
of  orders,  appeal,  and  otherwise,  as  in  the  case 
of  a  complaint  relating  to  a  nuisance  made  to 
a  justice  by  the  local  authority  : 

Provided  that  the  court  may,  if  it  thinks  fit, 
adjourn  the  hearing  or  further  hearing  of  the 
summons  for  an  examination  of  the  premises 
where  the  nuisance  is  alleged  to  exist,  and 
may  authorise  the  entry  into  such  premises  of 
any  constable  or  other  person  for  the  purposes 
of  such  examination : 

Provided  also,  that  the  court  may  authorise 
any  constable  or  other  person  to  do  all 
necessary  acts  for  executing  an  order  made 
under  this  section,  and  to  recover  the  ex- 
penses from  the  person  on  whom  the  order  is 
made  in  a  summary  manner. 

Any  constable  or  other  person  authorised 
under  this  section  shall  have  the  like  powers 
and  be  subject  to  the  like  restrictions  as  if  he 
were  an  officer  of  the  local  authority  authorised 
under  this  Act,  to  enter  any  premises  and  do 
any  acts  thereon.— (P.  H.,  s.  105.) 

Paicer  of  Police  to  proceed  in  certain  Cases, 
—Where  it  is  proved  to  the  satisfaction  of 
the  Local  Government  Board  that  a  local 
authority  have  made  default  in  doing  their 
duty  in  relation  to  the  abatement  of  nuisances 
under  this  Act,  the  Local  Government  Board 
may  authorise  any  officer  of  police  acting 
within  the  district  of  the  defaulting  authority 
to  institute  any  proceeding  which  the  default- 
ing authority  might  institute  with  respect  to 
the  abatement  of  nuisances,  and  such  officer 
may  recover  any  expenses  incurred  by  him, 
and  not  paid  by  the  person  proceeded  against, 
from  the  defaulting  authority : 

But  such  officer  of  police  shall  not  be  at 
liberty  to  enter  any  house  or  part  of  a  house 
used  as  the  dwelling  of  any  person  without 
such  person^s  consent,  or  without  the  warrant 
of  a  justice,  for  the  purpose  of  carrying  into 
effect  this  enactment.— (P.  H.,  s.  lOG.) 

Costs  and  £xjtenses  of  executing  the  Provi- 
sions relating  to  Nuisances, — All  reasonable 
costs  and  expenses  incurred  in  making  a  com- 
plaint, or  giving  notice,  or  in  obtaining  any 
order  of  the  court  or  any  justice  in  relation  to 
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a  nuisance  under  the  Public  Health  Act,  or  in 
carrying  the  same  into  effect,  shall  be  deemed 
to  be  money  paid  for  the  use  and  at  the  re- 
quest  of  the  person  on  whom  the  order  is 
made;  or  if  the  order  be  made  on  the  local 
authority,  or  if  no  order  is  made,  but  the 
nuisance  is  proved  to  have  existed  when  the 
complaint  was  made  or  the  notice  given,  then 
of  the  person  by  whose  act  or  default  the 
nuisance  was  caused ;  and  in  case  of  nuisances 
caused  by  the  act  or  default  of  the  owner  of 
premises,  such  costs  and  expenses  may  be  re- 
covered from  any  person  who  is  for  the  time 
being  owner  of  such  premises  :  Provided  that 
such  costs  and  expenses  shall  not  exceed  in  the 
whole  one  year's  rackrent  of  the  premises. 

Such  costs  and  expense,  and  any  penalties 
incurred  in  relation  to  any  such  nuisance,  may 
be  recovered  in  a  summary  manner  or  in  auy 
county  or  superior  court ;  and  the  court  shaU 
have  power  to  divide  costs,  expenses,  and 
penalties  between  the  persons  by  whose  act  or 
default  the  nuisance  arises  as  to  it  may  seem 
just. 

Any  costs  and  expenses  recoverable  under 
this  section  by  a  local  authority  from  an  owner 
of  premises  may  be  recovered  from  the  occu- 
pier for  the  time  being  of  such  premises ;  and 
the  owner  shall  allow  such  occupier  to  deduct 
any  moneys  which  he  pays  under  this  enact- 
ment out  of  the  rent  from  time  to  time  be- 
coming due  in  respect  of  the  said  premises,  as 
if  the  same  had  been  actually  paid  to  such 
owner  us  ]iart  of  such  rent : 

Provided,  that  no  such  occupier  shall  be 
required  to  pay  any  further  sum  than  the 
amount  of  rent  for  the  time  being  due  from 
him,  or  which,  after  demand  of  such  costs  or 
expenses  from  such  occupier,  and  after  notice 
not  to  pay  his  landlord  any  rent  without  first 
deducting  the  amount  of  such  costs  or  ex- 
penses, becomes  payable  by  such  occupier, 
unless  he  refuses,  on  application  to  him  by 
the  local  authority,  truly  to  disclose  the 
amount  of  his  rent  and  the  name  and  address 
of  the  person  to  whom  such  rent  is  payable, 
but  the  burden  of  proof  that  the  sum  de- 
manded from  any  such  occupier  is  greater 
than  the  rent  duo  by  him  at  the  time  of  such 
notice,  or  which  has  since  accrued,  shall  lie 
on  such  occupier  : 

Provided  also,  that  nothing  herein  con- 
tained shall  affect  any  contract  between  any 
owner  or  occupier  of  any  house,  building,  or 
other  property  whereby  it  is  or  may  be  agreed 
that  the  occupier  shall  pay  or  discharge  all 
rates,  dues,  and  sums  of  money  payable  in 
respect  of  such  house,  building,  or  other  pro- 
perty, or  to  affect  any  contract  whatsoever  be- 
tween landlord  and  tenant.— (P.  H.,  s.  104.) 

For  the  closing  of  houses  unfit  for  habita- 


tion on  account  of  a  nuisance,  9U  Habha- 

TI0N8. 

Power  of  Sale  of  Manure^  &c — ^Any  matter 
or  thing  removed  by  the  local  authority  in 
abating  a  nuisance  may  be  sold  by  public 
auction. — (P.  H.,  s.  101.) 

Nuitanct  caused  by  Drains^  Priviet,  ^— 
All  drains,  water-closets,  earth-elooets,  privio, 
ashpits,  and  cesspools  are  to  be  supervised  by 
the  local  authority,  whose  duty  it  is  to  pro- 
vide that  they  are  to  be  so  constructed  snd  kept 
as  not  to  be  a  nuisance  or  injurious  to  heaiik. 
— (P.  H.,  s.  40.)    On  the  written  applicatioB 
of  any  person  to  a  local  authority  stating 
that  any  one  of  the  structures  mentioned  ii  a 
nuisance  or  injurious  to  health  (but  not  other- 
wise), the  local  authority  may  by  writing  em- 
power their  surveyor  or  inspector  of  nnisaneei, 
after  twenty-four  hours'  written  notice  to  tbe 
occupier,  or  in   ccue   of  emergency  vitkotU 
notice,  to  enter  such  premises,  with  or  with- 
out assistants,  and  cause  the  ground  to  be 
opened,  and  examine  any  of  the  said  itrue- 
tures.    If  all  is  found  in  good  condition,  tbe 
ground  is  to  be  closed,  the  damage  made  u 
good  as  can  be,  and  the  expenses  of  the  worlu 
defrayed  by  the  local  authority.  But  if  any  of 
the  said  structures  appear  to  be  in  a  bad  con- 
dition, or  to  require  alteration  or  amendment, 
notice  must  be  given  by  the  local  authoiity 
to  the  owner  or  occupier  to  do  within  a  rea- 
sonable specified  time  the  necessary  woriu. 
Penalty  for  neglect,  10s.  a  day  during  default. 
The  local  authority  may  execute  the  worka, 
and  may  recover  the  exi>enseB  from  the  owner 
in  a  summary  manner,  or  declare  them  "]m- 
vate  improvement  expenses.'* — (P.  H.,  b.  4L) 

Nuisances  without  the  District. — ^AVhere  a 
nuisance  under  the  Public  Health  Act  within 
the  district  of  a  local  authority  appears  to  be 
wholly  or  partially  caused  by  some  act  or 
default  committed  or  taking  place  without 
their  district,  the  local  authority  may  take  or 
cause  to  be  taken  against  any  person  in  re- 
spect of  such  act  or  default  any  proceedings  by 
this  Act  authorised  as  if  such  act  or  default 
were  committed  or  took  place  wholly  within 
their  district,  so,  however,  that  sununaiy  pro- 
ceedings shall  in  no  case  be  taken  othowiie 
than  before  a  court  having  jurisdiction  in  tbe 
district  wliere  the  act  or  default  is  alibied  to 
be  committed  or  take  place.  This  section 
extends  to  the  metropolis.  — (P.  H.,  a  108.) 

Procecdinys  in  certain  Cases  againtt  Nui- 
sances.— Where  any  nuisance  under  the  Public 
HeiJth  Act  appears  to  be  wholly  or  partially 
caused  by  the  acts  or  defaults  of  two  cr 
more  persons,  it  shall  be  lawful  for  the  local 
authority  or  other  comiilainant  to  institute 
proceedings  against  any  one  of  such  perwnsi 
or  to  include  all  or  any  two  or  more  of  m^ 
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IS  in  one  proceeding;  and  any  one  or 
yf  snch  persons  may  be  ordered  to  abate 
laisanoe,  ao  f ar  as  the  same  appears  to 
art  having  cognisance  of  the  case  to  be 
I  by  his  or  their  acts  or  defaults,  or,may 
ohibited  from  continuing  any  acts  or 
Its  which,  in  the  opinion  of  such  court, 
but«s  to  such  nuisance,  or  may  be  fined 
tierwise  punished,  notwithstanding  that 
sts  or  defaults  of  any  one  of  such  persons 
I  not  separately  have  caused  a  nuisance, 
be  costs  may  be  distributed  as  to  such 
may  appear  fair  and  reasonable, 
ceedings  against  several  persons  included 
)  complaint  shall  not  abate  by  reason  of 
eath  of  any  among  the  x>crsons  so  in- 
ly but  all  such  proceedings  may  be  carried 

if  the  deceased  person  had  not  been 
ally  so  included. 

lenever  in  any  proceeding  under  the  pro- 
18  of  the  Public  Health  Act  relating  to 
Bces,  whether  written  or  otherwise,  it 
les  necessary  to  mention  or  refer  to  the 
r  or  occupier  of  any  premises,  it  shall  be 
ent  to  designate  him  as  the  *' owner*'  or 
ipier"  of  such  premises,  without  name 
rther  description. 

thing  in  this  section  shall  prevent  per- 
proceeded  against  from  recovering  contri- 
n  in  any  case  in  which  they  would  now 
titled  to  contribution  by  law. 
itanccs  in  Ships,  itc. — For  the  purpose 
,e  provisions  of  this  Act  relating  to  nui- 
s,  any  ship  or  vessel  lying  in  any  river, 
)iir,  or  other  water  within  the  district  of 
J  authority  shall  be  subject  to  the  juris- 
m  of  that  authority  in  the  same  manner 
it  were  a  house  within  such  district ;  and 
hip  or  vessel  lying  in  any  river,  harbour, 
her  water  not  within  the  district  of  a 
authority  shall  be  deemed  to  be  within 
Utrict  of  such  local  authority  as  may  be 
ribed  by  the  Local  Government  Ikrard, 
''here  no  local  authority  has  been  pre- 
(d,  then  of  the  local  authority  whose  dis- 
learest  adjoins  the  place  where  such  ship 
(sel  is  lying. 

)  master  or  other  officer  in  charge  of  any 
}hip  or  vessel  shall  be  deemed  for  the 
•se  of  the  said  provisions  to  be  the 
ier  of  such  ship  or  vesseL 
s  section  shall  not  apply  to  any  ship 
isel  belonging  to  her  Majesty  or  to  any 
n  government. — (P.  H.,  s.  116.) 
I  Proi'isioM  of  the  Public  Hfalth  Act  do 
feet  otJier  Remedies. — The  provisions  of 
ict  relating  to  nuisances  shall  be  deemed 

in  a<ldition  to  and  not  to  abridge  or 
i  any  right,  remedy,  or  proceeding  under 
ther  provisions  of  this  Act  or  under  any 

Act,  or  at  common  law : 


Provided  that  no  person  shall  be  punished 
for  the  same  o£fence  both  under  the  provisions 
of  this  Act  relating  to  nuisances,  and  under 
any  other  law  or  enactment.  —  (P.  H.,  s. 
111.) 

The  following  are  the  proper  forms  of 
notices,  orders,  &c.,  relative  to  the  abate- 
ment  or  prohibition  of  nuisances : — 

SCHEDULE  IV.; 
Forma. 

Form  of  Notice  requiring  Abatement  of  Nuisance. 

To  [person  oattsing  the  nuisance,  or  owner  or  occu- 
pier of  the  premises  tohereon  Uu  nuisance  exists,  as 
the  case  may  be]. 

Take  notice  that  under  the  provisions  of  the  Public 
Health  Act,  1875,  the  [describe  the  local  au<Aori(y], 
being  satisfied  of  the  existence  of  a  nuisance  at 
[describe  premises  or  place  where  the  nuisance  exists]^ 
arising  ftt}m  [describe  the  cause  of  nuisance,  for  in^ 
stance^  want  of  a  privy  or  drain ;  or  for  further 
instance,  a  ditch  or  drain  so  foul  as  to  be  a  nuisance 
or  injurious  to  health ;  or  for  further  instance,  swine 
kept  so  as  to  be  a  nuisance  or  injurious  to  health], 
do  h«rcby  require  jou  within  from 

the  service  of  this  notice  to  abate  the  same,  and  for 
that  purpose  to  [state  any  things  required  to  be  dons 
or  work  to  be  execiUed]. 

If  you  make  default  in  complying  with  the  requisi- 
tions of  this  notice,  or  if  the  said  nuisance,  though 
abated,  is  likely  to  recur,  a  summons  will  be  issued 
requiring  your  attendance  to  answer  a  complaint 
which  will  be  made  to  a  court  of  summary  Jurisdic- 
tion for  enforcing  the  abatement  of  the  nuisance,  and 
prohibiting  a  recurrence  thereof,  and  for  recovering 
the  costs  and  penalties  that  may  be  incurred  thereby. 
Dated  this  day  of  18    . 

Signature  of  officer  \ 
of  local  authority  j 

Form  B. 

Form  of  Summons, 

Summons, 

To  the  owner  or  occupier  of  [describe  premises], 
situated  at  [insert  such  a  description  as  may  be  sujjt- 
dent  to  identify  the  premises],  or  to  A.  B.  of 
County  <rf  »\      You  are  required  to  appear  bt- 

tc.,*^«ii5trict  of  ',  >fore  [describe  the  court  of  sum- 
'b^]Z  iit  ^^  "**'-'  *^'*y  J**risdiction],  at  the  petty 

sessions  [or  court]  holden  at 
on  the  day  of  next, 

at  the  hour  of  in  the  noon,  to  answer 

the  complaint  this  day  made  to  me  by 
that  in  or  on  the  premises  above  mentioned  [or  in 
or  on  certain  premises  situated  at  No.  in  the 

street  in  the  parish  of  ,  or  suek  other 

description  or  reference  at  may  be  sufficient  to  iden- 
tify the  premises],  in  the  district,  under  the  Public 
Health  Act,  1876,  of  [describe  the  local  authority],  the 
following  nuisance  exists  [describing  it,  as  the  case 
may  be],  and  that  the  said  nuisance  is  caused  by  the 
act  or  default  of  the  occupier  [or  owner]  of  the  said 
premises,  or  by  you,  A.  B.  [or  in  case  the  nuisance  be 
discontinued,  but  likely  to  be  repeated,  say,  there 
existed  recently,  to  wit,  on  or  about  the  day 

of  ,  on  the  premises,  the  following  nuisance 
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[daeribe  the  nuiManm],  and  that  the  said  nuisance 
was  caused  [<tc.\  and  although  the  same  has  since  the 
said  last-mentioned  daj  been  abated  or  discontinued, 
there  is  reasonable  ground  to  consider  that  the  same 
or  the  like  nuisance  is  likely  to  recur  on  the  said 
premises]. 

Given  under  my  hand  and  seal  this 
day  of  18    . 

J.S.         (L8.) 

FormC. 

Form  of  Order  for  Abatement  or  Prohibition  of 
Nuitance, 

To  the  owner  [or  occupier]  of  [deicribe  the  premiseil 
situated  [give  mch  description  at  may  be  sufficient  to 
identify  the  premites],  or  to  A.  B.  ot 

County  of  ^    ^      :\     Whibias  on  the  day 

lor  borough.  *<^.  erf  J  ^^  complaint  was  made 

TS^tkica^fnaiS^^^J^  ^,  _  Esquire  one 
b«.]  J  of  her  Mt^esty^s  justices  of  the 

peace  acting  in  and  for  the  county  [or  other  jurisdic- 
tion] stated  in  the  margin,  [or  as  the  case  may  be,] 
by  ,  th&t  in  or  on  certain  premises  situated 

at  ,  in  the  district  under  the  Public  Health 

Act,  1875,  of  [describe  the  local  authonty]  the  follow- 
ing nuisance  then  existed  [describing  it] ;  and  that 
the  said  nuisance  was  caused  by  the  act  or  default  of 
the  owner  [or  occupier]  of  the  said  premises  [or  was 
caused  hj  A.  B.]  [If  the  nuisance  have  been  removed^ 
say,  the  following  nuisance  existed  on  or  about  [thi 
day  the  nuisance  was  ascertained  to  exist],  and  that 
the  said  nuisance  was  caused,  [<£c.]  and  although  the 
same  is  now  removed,  the  same  or  the  like  nuisance 
is  likely  to  recur  on  the  same  premises.] 

And  whereas  ,  the  owner  [or  occupier] 

within  the  meaning  of  the  said  Public  Health  Act, 
1875,  [or  the  said  A.  B.,]  hath  this  day  appeared 
before  us  [(or  me)  detcrihing  the  court],  to  answer 
the  matter  of  the  said  complaint  [or  in  case  the  party 
charged  do  not  appear,  say,  and  whereas  it  hath  been 
this  day  proved  to  our  (or  my)  satisfaction  that  a 
true  copy  of  a  summons  requiring  the  owner  [or 
occupier]  of  the  said  premises  [or  the  said  A.  B.]  to 
appear  this  day  before  us  [or  me]  hath 

been  duly  served  according  to  the  said  Act.] 

Now  on  proof  here  had  before  us  [or  me]  that  the 
nuisance  so  complained  of  doth  exist  on  the  said 
premises,  and  that  the  same  is  caused  by  the  act  or 
default  of  the  owner  [or  occupier]  of  the  said  pre- 
mises [or  by  the  said  A.  B.],  we  [or  I],  in  pursuance 
of  the  said  Act,  do  order  the  said  owner  [or  occupier, 
or  A.  B.]  within  [specify  the  time]  from  the  service  of 
this  order  or  a  true  copy  thereof  according  to  the  said 
Act  [here  specify  the  voorks  to  be  done,  as,  for  in- 
stance,  to  cleanse,  whitewash,  purify,  and  disinfect 
the  said  dwelling-house ;  or,  for  further  instance,  to 
construct  a  privy  or  drain,  cfc;  or,  for  further 
instance,  to  cleanse  or  to  cover  or  to  fill  up  the  said 
cesspool,  (£c],  so  that  the  same  shall  no  longer  be  a 
nuisance  or  injurious  to  health  as  aforesaid. 

[And  if  it  appear  to  the  court  that  the  nuisance  is 
likely  to  recur  on  the  premises,  say,  [And  we]  [or  I] 
being  satisfied  that,  notwithstanding  the  said  cause 
or  causes  of  nuisances  may  be  removed  under  this 
order,  the  same  is  or  are  likely  to  recur,  do  therefore 
prohibit  the  said  owner  [or  occupier,  or  A.  B.]  from 
[here  insert  the  matter  of  the  prohibition,  as,  for 
instance,]  from  using  the  said  house  or  building  for 


human  habitation  until  the  same,  in  <mr  [or  aj] 
judgment,  is  rendered  fit  for  thatpurpMe.] 

In  case  the  nuisance  were  removed  before  oomp^aitt, 
say.  Now,  on  proof  here  had  before  us  that  at  or 
recently  before  the  time  of  making  the  said  compUiat, 
to  wit,  on  as  aforesaid,  the  caoiie  of 

nuisance  complained  of  did  exist  on  the  said  pn- 
mises,  but  that  the  same  hath  since  been  reoorrd, 
yet,  notwithstanding  such  removal,  we  [or  I]  beic; 
satisfied  that  it  is  likely  that  the  same  or  the  like 
nuisance  will  recur  on  the  same  premises,  do  hertbr 
prohibit  [order  of  prohibition];  and  if  this  order  of 
Prohibition  be  infHnged,  then  we  [or  I]  [orckr  on  Iceai 
authority  to  do  worA:t]. 

Given  under  the  hands  and  seals  of  us,  [or  tbe 
hand  and  seal  of  me,  describing  the  cowl]. 
This  day  of  IS   . 

Fouf  D. 

Form  of  Order  for  AbcUement  of  Nuisance  by  Local 

Authority. 

To  the  town  council,  <Cc.,  as  the  case  may  b<. 

County,  *c,  \    WnKKKAS  [recite  complairU  of  nuisMu 

to  wit     }  as  in  last  form]. 

And  whereas  it  hath  been  now  proved  to  oar  [or 
my]  satisfaction  that  such  nuisance  exists,  bat  that 
no  owner  or  occupier  of  the  premises,  or  perwn 
causing  the  nuisance,  is  known  or  can  be  foood  [<u 
the  case  may  be] ;  Now  we  [or  I],  in  pursuance  of  tiie 
said  Act,  do  order  the  said  [local  authority,  wuung 
it,]  forthwith  to  [here  specify  the  works  to  te  dint]. 
Given,  <£c 

See  alto  Legal  Proceedings. 

Nutmeg— The  kernel  of  the  seed  of  Myri- 
stica  officinaliSf  Linn.  Cultivated  extensively 
in  the  Banda  Islanda  of  the  IVIalay&n  ArcLi- 
pelago. 

It  is  roundish  or  elliptical,  like  the  Freocb 
olive.  The  colour  of  the  unlimed  or  brown 
nutmeg  is  ashy  brown ;  that  of  limed  oat- 
megs  is  brown  on  the  projecting  parts,  and 
white  (from  the  presence  of  lime)  in  the  de- 
pressions. It  is  marked  externally  with 
reticulated  furrows,  and  internally  it  ii 
greyish  red,  with  dark  brown  veins. 

There  are  three  varieties  known  in  the 
London  market — viz.,  Penang  nutmegs;  theae 
are  unlimod  or  brown  nutmegs,  and  fetch  the 
highest  price.  Dutch  or  BiUavian  nutmegt: 
these  are  limed  nutmegs.  Singapore  nut- 
megs ;  these  are  a  rougher,  unlimed,  narrow 
sort,  of  somewhat  less  value  than  the  Dutch 
kind.  Besides  these,  a  long  inferior  nutmeg— 
the  produce  of  Myristica  fatua — is  met  with 
in  commerce  under  three  conditions :  in  the 
shelled  or  clean  state  {long  or  wUd  nutmegt) ; 
contained  within  the  shell  {long  or  vHd  nut- 
megs in  the  shell) ;  and  with  the  mace  dried 
round  the  shell  (long  or  wild  nutmegs  cotend 
iiith  mace). 

The  following  is  BonaBtre*8  analysis  of  nut- 
megs :— 


loo-o 
I  are  often  attncked  by  the  nutmeE- 

•Luce  they  are  nei*r  gold  in  tbe 
itatc,  they  are  rarely  [ululterated. 

however,    ipeHking  of    nutmegi, 
I  workmen  of  UaneUlea  have  STen 

of  hnin.  elay,  »nd  the  refine  of 


Tfaeae  c 


09)  OAT 

Himost  inodoroui ;  ■ometimei  they  hare  a 
Bionldj  odour,"  They  ara  ooouionslly  mixeil 
witb  the  long  Yiriety  jmt  dewribed.  Stt 
SUci. 

Nna  Voini(»— The  aeed*  of  Stri/chiK* 
Kux  Tomica,  Linn.,  imported  from  the  Eait 
ladiei.  Tbe  seed)  are  eironlax,  ilightly  oon- 
rene  od  the  dorul,  aDdeanesTa  onthSTeatnl 
lurface.  Id  the  oeutre  of  the  voatral  aurfue 
e  the  rounded  hilum  or  umbilicua.  Tbe  aeeitB 
ire  uiu&lly  nitroanded  by  filiform  annular 
itrias.  Nui  vomica  hu  no  perceptible  odour ; 
iwder  bu  a  yelloirub-grey  oolour.     The 


ont]ict    eeeda  eontain  the  lUuloidi  Stbtchhu  and 


,  ■often  down  ia  that  liquid.    The    Bkdcia,  uhich  itt. 


o. 


-Tlie  ccmmon  oat  ia  de- 
itatica,  Aa  met  with  in 
it  of  the  aecda  oneloaed  in 
Oati  deprived  of  these 
0  name  of  groaU  or  gritt. 
Dm  24  to  2tl  per  coDt.  of 
lent,  of  grain.  M.  Tayen 
!■  being  tbe  compoiitioD 


Joboion  give*  the  aah  ae  being 
nt.,  and  coniiiting  of  i>otu>a  and 
;  lime,  Q'95 ;  magnesia,  9'9o  ;  oxide 
;  pbo<phnricacid,'ltl'&4;  lulphurie 
■ ;  chlorine,  -26  ;  ailica,  2-G7  ; 
eperc 
aya  that  tiie  busk  contains  G  to  7 


1  s 


The. 


ODTelope,  or  pales,  occupying  the  petition  of  a 
corolla,  within  which  ii  the  aeed  eoverad  with 
hairs.  The  envelopes  ooniiet  of  long-ahapeil 
cella  lying  parallel  with  eaeh  other,  and  tliu 
aidea  of  tbeae  ceUi  bnve  a  regular  aerrated 
apiiearanee.  Tbe  ataiob'Oelli  of  the  aeed  are 
amall.  many-sided,  and  cohere  into  composite 
round  bodies.  The  oat^tarch  does  not  polarits 
light  (snAg.  C2). 


le  oat  conaiata  chiefly  of  a  print 
Gucine,  eiiUcd  amiiite.  It  may  be 
led:  "Let  oatmeal  be  washed  on 
id  tbe  milky  li<inid  which  runs 
allowed  to  repose,  to  deposit  tho 
itarcb-graiiulen.  Tho  aupomatant 
eiog  heated  to  200"  F.,  throws  duffn 
nd  then  on  the  addition  of  acetie 
ite   precipitate  fulls,   which  con- 

■y  the  microscope,  the  oat  is  found 
two  or  three  envelopes— the  outer, 
corresponding  to  a  calyx ;  the  inner 


The  haiis  of  the  oat  are  tubular,  pointed  at 
the  end,  and  have  s  central  cavity.' 

Tbe  farina,  or  meal  of  tbe  oat,  ii  called  oat- 
meal ;  ita  oompoiition  ii  ai  toUoin :—  , 
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Compotition  0/ Oatmeal  in  100  Farts  (LfrrHEBY). 

Nftit^enous  matter .  12-6 

Carbo-hjdratea                                 .  63*8 

Patty  matter 6  6 

Baline  matter 80 

Water 160 

100-0 

Oatmeal  is  remarkably  rich  in  oily  or  fatty 
matter,  and  the  proportion  of  protein  com- 
pounds it  contains  is  very  great.  As  a  flesh-and- 
blood-forming  principle  it  holds  a  high  rank, 
but  its  use  is  not  always  unattended  with  incon- 
venience. Some  years  ago  the  frequency  of  in- 
testinal concretions  in  Scotland  was  remarked. 
These  concretions  were  principally  composed 
of  phosphate  of  lime  and  fibrous  matter. 
The  origin  of  the  latter  was  a  subject  of  great 
mystery,  until  Dr.  WoUaston  pointed  out 
that  the  fibrous  network  was  simply  the  hairs 
of  the  oat,  mixed  with  portions  of  the  husk, 
derived  from  the  oatmeal.  Of  late  years, 
however,  from  improved  processes  in  prepar- 
ing ohtmeal,  intestinal  concretions  have  not 
been  so  frequent. 

Oatmeal  has  been  found  to  be  adulterated 
with  different  starches,  such  as  barley-flour, 
rice,  and  maize,  all  of  which  may  be  detected 
by  the  aid  of  the  microscope,  whilst  mineral 
adulteration  may  be  detected  in  the  ash,  which 
should  not  exceed  2 '36  jter  cent. 

Obstmotion  of  Xiooal  Authority- 
There  are  various  penalties  provided  in  diffe- 
rent sections  of  the  Public  Health  Act  for  the 
offence  of  obstructing  officers,  &c.,  represent- 
ing the  local  authority,  in  carrying  out  the 
Act,  which  will  be  found  alluded  to  through- 
out this  work.  The  following  is  a  section 
which  deals  with  the  subject  generally  :— 

"  Any  person  who  wilfully  obstructs  any 
member  of  the  local  authority,  or  any  person 
duly  employed  in  the  execution  of  this  Act,  or 
who  destroys,  pulls  down,  injures,  or  defaces 
any  board  on  which  any  byla^,  notice,  or 
other  matter  is  inscribed,  shall,  if  the  same 
was  put  up  by  authority  of  the  Local  Gov- 
ernment Board  or  of  the  local  authority,  be 
liable  for  every  such  offence  to  a  penalty  not 
exceeding  fire  pounds. 

"WTiere  the  occupier  of  any  premises  pre- 
vents the  owner  thereof  from  obeying  or  car- 
rying into  effect  any  provisions  of  this  Act, 
any  justice  to  whom  application  is  made  in 
this  behalf  shall,  by  order  in  writing,  require 
such  occupier  to  permit  the  execution  of  any 
works  required  to  be  executed,  proWded  that 
the  same  appear  to  such  justice  to  bo  neces- 
sary for  the  purpose  of  obeying  or  carrying 
nto  effect  the  provisions  of  this  Act ;  and  if 
within  twenty-four  hours  after  the  making  of 
the  order  audi  occupier  foils  to  comply  there- 


with, he  shall  be  liable  to  a  penalty  not  ex- 
ceeding >{re  pounds  for  every  day  dnriag  Hk 
continuance  of  such  non-compliance. 

'*If  the  occupier  of  any  premises,  wba 
requested  by  or  on  behalf  of  the  local  author' 
ity  to  state  the  name  of  the  owner  of  tlM 
premises  occupied  by  him,  refuses  or  wilfvDj 
omits  to  disclose  or  ifilfully  misstates  tlM 
same,  he  shall  (unless  he  shows  cause  to  the 
satisfaction  of  the  court  for  his  refusal)  be 
liable  to  a  penalty  not  exceeding ^rf  pouM* 
—(P.  H.,  s.  300.) 

Oooupler— See  Notices,  Nuisasces,  Ob- 
struction, Owner,  &a 

0£EU~5ce  Trades,  Offensive. 

Officers,  Appointment  of,  and  Beg^ 
Illations  oonoeming— 1.  Appointmetu.- 
It  is  compulsory  for  every  urban  authority 
from  time  to  time  to  appoint  fit  and  pro> 
l)er  persons  to  be  medical  officer  of  healtii, 
sur\'eyor,  inspector  of  nuisances,  clerk,  and 
treasurer  :  Provided  that  if  any  such  authority 
is  required  by  any  other  Act  in  force  witidn 
their  district  to  api>oint  any  such  officer,  thii 
enactment  shall  be  deemed  to  be  satisfied  hj 
the  employment  under  this  Act  of  the  officer 
so  appointed,  with  such  additional  remunera- 
tion as  they  think  fit,  and  no  second  appobt* 
ment  shall  be  made  under  this  Act.  Ereiy 
urban  authority  shall  also  appoint  or  emploj 
such  assistants,  collectors,  and  other  ofl&cen 
and  servants  as  may  be  necessary  and  proper 
for  the  efficient  execution  of  this  Act,  and 
may  make  regulations  with  res^iect  to  the 
duties  and  conduct  of  the  officers  and  semoti 
so  api^ointed  or  employed. 

Subject,  in  the  case  of  officers  any  poriaoii 
of  whose  salary  is  paid  out  of  moneys  Toted 
by  Parliament,  to  the  powers  of  the  Ixnal 
Government  Board  under  the  Public  Health 
Act,  the  urban  authority  may  pay  to  the 
officers  and  servants  so  appointed  or  employed 
such  reasonable  salaries,  wages,  or  allowancei 
as  the  urban  authority  may  think  proi>er;  and, 
subject  as  aforesaid,  every  such  officer  and 
servant  appointed  under  this  Act  shall  he 
removable  by  the  urban  authority  at  their 
ideasure. — (P.  H.,  s.  189.) 

It  is  also  compulsorj*  for  every  rural  author- 
ity from  time  to  time  to  appoint  fit  and  pro- 
per persons  to  be  medical  officer  or  officen  of 
health,  and  inBx>ector  or  insi>ectors  of  nuiaancei; 
they  shall  also  appoint  such  assistants  and  other 
officers  and  servants  as  may  be  necessary  and 
proper  for  the  efficient  execution  of  this  Act 

The  rural  authority  may  award  the  ckrk 
and  treasurer  of  the  guardians  such  i** 
muneration  in  respect  of  additional  dutiee 
under  the  Public  Health  Act  as  they  ro» 
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consent  of  the  Local  GoTemment 
stermine.  If  the  clerk  is  unable  or 
;  to  undertake  the  duties,  the  assist* 

is  to  be  appointed.— (P.  H.,  s.  190.) 
tit  Officfs  are  compatible, — The  same 
lay  bo  both  surveyor  and  inspector  of 
2,  but  neither  the  person  holding  the 

treasurer,  nor  his  partner,  nor  any 
I  the  service  or  employ  of  them  or 

them,  shall  be  eligible  to  hold  or 
iny  manner  assist  or  officiate  in  the 
lerk ;  and  neither  the  person  holding 
)  of  clerk,  nor  his  partner,  nor  any 
i  the  service  or  employ  of  them  or 

them,  shall  be  eligible  to  hold  or 
iny  manner  assist  or  officiate  in  the 
rcasurer. 

y  for  offence  against  this  enactment, 
coverable  by  any  person,  with  full 
iit,byactionof  debt.— (P.  IL,8. 192). 
xrt  and  Servants  must  not  contract 
Axal  Authority. — Officers  or  servants 
I  or  employed  under  the  Public 
ct  by  the  local  authority  shall  not  in 
be  concerned  or  interested  in  any 
r  contract  made  with  such  authority 
f  the  puntoscs  of  the  said  Act. 
iuch  officer  or  servant  is  so  concerned 
>tcd,  or,  under  colour  of  his  office  or 
ent,  exacts  or  accei>t8  any  fee  or  re* 
tsoever,  other  than  his  proper  salary, 
id  allowances,  he  shall  be  incapable 
rards  holding  or  continuing  in  any 
jmployment  under  this  Act,  and  is 
e  to  a  penalty  of  £50,  recoverable  as 
tion  kst  quoted.- (P.  H.,  s.  19a ) 
ers  and  servants^  before  being  in- 
ith  the  cuntodtf  or  control  of  money^ 

proper  security  to  the  local  author- 
H.,  8.  194.) 

ers  have  to  account  for  all  Money,  <tc., 
io  their  Charge. — Every officerand  ser- 
tinted  or  employed  under  the  Public 
ct  by  a  local  authority  shall,  when 
ich  manner  as  may  bo  required  by 
lority,  make  out  and  deliver  to  them 
id  perfect  account  in  writing  of  all 
eceived  by  him  for  the  puq>08es  of 
Let,  stating  how,  and  to  whom,  and 
purpose  such  moneys  have  been  dis* 
uid  shall,  together  with  such  account, 
le  vouchers  or  receipts  for  all  pay- 
ade  by  him,  and  pay  over  to  the 

all  moneys  owing  by  him  on  the 
f  accounts. 

ery  such  officer  or  servant  employed 
lection  of  any  rate  made  under  the 
(haU,  within  seven  days  after  he  has 
my  moneys  on  account  of  any  such 
over  the  same  to  the  treasurer,  and 
and  when  the  local  authority  may 


direct,  deliver  a  list,  signed  by  him,  contain- 
ing the  names  of  all  persons  who  have  neglected 
or  refused  to  pay  any  such  rate,  and  the  sums 
respectively  due  from  them. — (P.  H.,  s.  195.) 
C.  The  Local  Authority  may  take  Summary 
Proceedings   against  defaulting  Officers.— If 
any  officer  or  servant  appointed  or  employed 
under  this  Act  by  a  local  authority — 
Fails  to  render  accounts,  or  to  produce  and 
deliver  up  vouchers  and  receipts,  or  to 
pay   over   any   moneys,    as   and    when 
required  by  this  Act,  or 
Fails  within  five  days  after  written  notice  in 
that  behalf  from  the  local  authority  to 
deliver  up  to  the  local  authority  all  books, 
papers,  writings,  property,  and  things  in 
his  possession  or  power,  relating  to  the 
execution  of  the  Public  Health  Act,  or 
belonging  to  such  authority, 
the  local  authority  may  complain  to  any  jus- 
tice, and  such  justice  shall  thereupon  summon 
the  party  charged  to  appear  before  a  court  of 
summary  jurisdiction. 

On  the  appearance  of  the  party  charged,  or 
on  proof  that  the  summons  was  personaUy 
served  on  him,  or  left  at  his  last  known  place 
of  abode  or  business,  if  it  appears  to  the  court 
that  he  has  failed  to  render  any  such  accounts, 
or  to  produce  and  deliver  up  any  such 
vouchers  or  receii>t8,  books,  papers,  writings, 
property,  or  things  as  aforesaid  in  accordance 
with  the  provisions  of  the  said  Act,  and  that 
he  still  fails  or  refuses  so  to  do,  the  court  may 
commit  the  offender  to  gaol,  there  to  remain, 
without  bail,  until  he  has  rendered  such 
accounts,  and  produced  and  delivered  up  all 
such  vouchers,  receipts,  books,  papers,  writ- 
ings, property,  and  things  in  respect  of  which 
the  charge  was  made :  provided  that  a  person 
shall  not  be  imprisoned  under  this  section 
for  a  period  exceeding  six  months. 

No  proceeding  under  this  section  shall  be 
construecl  to  relieve  or  discharge  any  surety 
of  the  offender  from  any  liability  whatever. — 
(P.  H.,  s.  196.) 

Compensation  is  provided  for  officers  under 
certain  circumstances,  thus :  If  any  officer  of 
any  trustees,  commissioners,  or  other  body 
of  persons  intrusted  with  the  execution  of 
any  Local  Act,  whether  acting  exclusively 
under  the  Local  Act  or  partly  under  the  Local 
Act  and  partly  under  the  Local  Government 
Acts,  or  any  officer  of  any  sanitary  authority 
under  the  Sanitary  Acts  by  the  Public  Health 
Act  repealed,  or  of  any  local  authority  under 
the  Public  Health  Act,  is,  by  or  in  pursuance 
of  the  PubUc  Health  Act,  1872,  or  of  the 
I'ublic  Health  Act,  1875,  or  any  provisional 
order  made  in  pursuance  of  either  of  those 
Acts,  removed  from  his  office,  or  deprived  of 
the  whole  or  part  of  the  emolomenta  of  his 
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office,  and  does  not  afterwards  receive  remu- 
neration to  an  eqoal  amount  in  respect  of  some 
office  or  employment  under  or  by  the  authority 
of  any  district  under  the  Public  Health  Act, 
the  Local  Government  Board  may  by  order 
award  to  such  officer  such  compensation  as  the 
said  board  may  think  just ;  and  such  compen- 
sation may  be  by  way  of  annuity  or  otherwise, 
and  shall  be  paid  by  the  local  authority  of  the 
district  in  which  such  officer  held  his  office 
out  of  any  rates  applicable  to  the  general  pur- 
poses of  the  said  Act  within  that  district. — 
Set  Inspector  op  Nuisances,  Medical  Offi- 
cer OF  Health,  &c. 

Oila — Oils  are  variously  divided  into  fixed, 
volatile,  animal,  vegetable,  and  others,  by 
chemists.  Only  a  few  oils  are  treated  of  in 
this  work,  and  therefore  for  a  full  description 
technical  works  of  a  different  character  must 
be  consulted. 

Oils  of  all  kinds  are  much  adulterated,  and 
it  is  a  matter  of  extreme  difficulty  in  most 
cases  to  detect  the  exact  adulterant,  although 
comparatively  easy  to  tell  when  a  sample  is 
pure. 

One  of  the  best  general  methods  of  testing 
oils  is  their  peculiar  reactions  in  the  **  cohesion 
figures."  A  drop  of  oil  placed  upon  water  has 
a  particular  pattern  which  is  peculiar  to  itself. 
Hardly  any  two  oils  give  the  same  pattern. 
A  pure  oil  mixed  with  another  will  not  give 
the  usual  pattern.  Tomlins  and  Moffatt  have 
recently  studied  this  test.  They  recommend 
two  perfectly  clean  soup-plates  to  be  filled 
with  cold  water ;  a  sample  of  the  pure  oil  is 
now  taken,  and  a  drop  of  it  from  a  pipette 
allowed  to  fall  on  the  surface  of  the  water  in 
oue  of  the  plates.  An  exactly  similar  quan- 
tity of  the  sample  suspected  to  be  adulterated 
is  dropped  upon  the  water  in  the  other  plate, 
and  the  patterns  compared.  This  test  is  easily 
done,  and  is  useful,  but  ever3rthing  employed 
must  be  scrupulously  clean.  The  plates 
should  be  first  rinsed  with  oil  of  vitriol,  and 
then  cleansed,  without  wiping,  by  a  stream  of 
water. 

In  dropping  the  oil,  the  surface  of  the  water 
must  be  perfectly  calm ;  the  slightest  vibra- 
tion may  disturb  the  results. 

There  are  special  tests  used  to  distinguish 
impurities  in  the  more  important  oils,  some 
of  which  are  of  value  ;  for  example,  sulphuric 
acid  added  to  cod-liver  oil  spread  in  a  thin 
layer  on  a  plate  gives  a  beautiful  lake  colour. 
This  reaction  is  peculiar  to  liver  oils.  If  cod 
oil  be  adulterated  with  whale,  seal,  olive,  or 
ot^her  oils  not  containing  bUiary  principles, 
either  the  lake  colour  is  not  produced,  or  else 
is  immediately  obscured  by  a  dark-brown  tint 
from  the  chaning  of  the  oiL 


The  adulteration  of  olive  oU  with  pofpy 
is  indicated  by  a  froth  when  it  it  imi- 
tated, and  H.  Pontel  has  given  the  foDov- 
ing  qucditaiive  test,  which  is  said  to  be 
reliable : — 

A  solution  of  mercury  is  made  by  duMhriaf 
6  parts  of  it  in  7^  parts  of  nitric  acid ;  spcdfie 
gravity,  1'36  in  the  cold.  When  1  part  of  thii 
freshly-prepared  solution  is  added  to  10  psrii 
of  pure  olive  oil,  the  mixture  becomes  loUd  in 
a  few  hours.  The  admixture  of  foreign  oik 
prevents  this. 

The  purity  of  oils  is  also  indicated  by  their 
smell,  and  by  their  specific  gravity. 

Mr.  J.  J.  Coleman  has  recently  investigited 
the  subject  with  the  special  object  of  dete^ 
mining  the  commercial  value  of  vegetable  ao<I 
animal  oils,  and  has  extended  the  observttiaDs 
of  Schubler  and  Ure  on  the  viscosity  of  the 
fatty  oils.  3Ir.  Coleman  uses  two  glass  cylin- 
ders, one  within  the  other.  The  inner  oDe  ii 
filled  with  the  oil  to  be  examined,  and  is  far- 
nished  with  a  stopcock,  the  aperture  of  which 
is  of  such  dimensions  that  German  refined 
rape  at  12(f  F.  will  run  through  it  in  thirty 
seconds ;  the  outer  cylinder  is  filled  with  steam 
(«<:€fig.  63). 

The  oil  being  placed  in  the  inner  cylinder, 
steam  is  generated  until  the  oil  shows  a  tem- 
perature of  120'  F.  ;  the  stopcock  i«  then 
opened,  and  the  time  that  the  oil  takes  in 
running  out  accurately  registered. 

The  results  obtained  by  Mr.  Coleman  were 
as  follows  (Chemical  News,  March  1S74)  :- 


French  refined  colza  rape 

German  refined  rape 

Neat's  foot  oil 

Olive 

East  Indian  grouDd-nnt 

Tallow  oil 

Southern  whale 

Lard  oil  . 

Cotton-seed  oil 

Seal  oil    . 

Lisbon  seed  oil 

Sperm  oil 


Fehling  distinguishes  between  the  diffflnot 
oils  by  mixing  1  part  of  sulphuric  add  with 
3  parts  of  oU,  and  noting  the  temperature. 
There  is  great  variation  in  the  amount  of  heat 
produced ;  for  example,  rape  oil  gains  a  100', 
and  olive  oil  68**. 

Mr.  Gellatly  has  proposed  as  a  test  the  rela- 
tive liability  of  fatty  oils  to  ignite  spontane- 
ously when  in  contact  with  cotton  or  other 
waste.  The  cotton  waste  is  dipped  in  the  oil 
to  be  examined,  taken  out,  and  placed  rather 
loosely  in  a  paper  box  enclosed  in  a  hot-air 
bath  kept  at  a  temperature  of  from  \3ff  to 
200**  F.  After  a  certain  length  of  time,  char- 
acteristic of  each  oil,  the  mass  enters  into 
active  combustion,  eg, — 


Min. 

8k. 

11 

0 

8 

SO 

8 

34 

15 

0 

3D 

40 

0 

0 

30 

36 

0 

The  Tolalile  or  eiMiitial  oili  are  freqnontlj 
mdultented  with  th«  fatty  oili,  resin,  ipcrmft- 
eeti,  klcohol,  or  with  other  eiuntinl  oili  at  k 
cbesper  kind  or  lover  grade.  If  adnltoisteil 
with  any  of  the  Gnt  tbree,  a  drop  of  the  oil 
on  paper,  when  ei|iiMeit  to  beat,  iortcaJ  of 
tT«|KmtiiiE  entirel;,  leiiTe«  ■  greuy  ■tain. 
And  on  inbmitting  tbe  oil  to  the  action  of  tbree 
timet  its  weight  of  rectified  spirit,  tha  euential 
til  ii  dissolved,  but  tbe  other  ingredienli  le- 
miin  nnactnl  npoo. 


0 MJ 

' '  The  presence  of  alcohol  m* j  be  detected 
by  agitating  the  oil  with  a  few  amall  piecet  of 
dried  chloride  of  calcium.  These  remain  tin- 
altered  in  a  pure  essential  oil,  but  disulTa  in 
one  containing  alcohol,  and  the  reiolting  aalO' 
tioD  sopaiatei,  foiming  a  diatioct  stntum  at 
the  bottom  of  the  TosseL  When  only  a  very 
little  alcohol  is  present,  tbo  pieces  merely 
change  their  form,  and  exhibit  the  action  of  tbe 
solvent  on  their  angles  or  edges,  which  become 
more  or  less  obtose  or  rounded. " 

M.  Beral's  test  for  alcohol  ii  very  delicate, 
and  is  at  follows  :  "  Twclrc  drops  of  the  oil  are 
placed  OD  a  perfectly  dry  watch  gloss,  and  a 
piece  of  potossi  um,aboDtLhe  size  of  a  pi  n'l  head, 
set  in  the  middle  of  it  If  the  small  fragment 
its  integrity  for  twelve  ot 


fifteen  minntes,  no  alcohol  ia  present;  bnt  if 
il  ilivappean  after  tlio  lapse  of  five  lainutes. 
the  oil  contains  at  Ipast  4  per  cent,  of 
tlcuhol ;  and  if  it  disappears  in  less  than  one 
niinute,  it  contains  not  leu  than  23pcroent, 
of  alcohol. " 

Tbe  niiitnreot  an  inferior  oil  with  one  more 
ently  mar  often  be  detected  by  (touring  a 
drop  or  two  on  a  piece  of  porous  pajtT  or 
doth,  and  sbaLing  it  in  tbe  nir ;  tha  difference 
of  odour  at  the  beginning  and  the  end  of  cra- 
innlian  will  often  show  the  adulteration. 

Tbe  inden  of  refraction  in  a  single  drop  of  oil 
il  alio  useful,  as  suggested  by  Dr.  Wollaston. 

A  mixture  ot  a  bcary  oil  with  a  light  wl 
may  be  detected  by  agitating  the  subjected  oil 


will  iopunteand 


OUt«  {Olto  Earop<ra)~JL  Dative  of  tbe 
sontb  of  Europe.    The  fruit  in  the  ripe  state 

is  block,  and  furnishes  the  oiL  Those  im- 
ported into  this  country  bare  licen  gathered 
green  and  soaked  6ist  in  strong  lye,  and  then 
in  fresh  water,  to  removo  their  rough  bitter 
taste  before  being  preserved  in  a  solution  uf 
salt  Tbo  oLto  is  remarkable  for  yielding  a 
fixed  oil  from  the  pericarp  instead  ot  from  the 
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Ilium  Ce^)— Though  differing  so 
he  asparagus,  tho  onion,  like  it, 
e  lily  tribe  of  plants.  It  contains 
tile  oil,  which  possesses  irritant 
properties.   The  onion  is  diuretic, 

rubefacient,  and  stimulant. 

says  onions  are  acrid  and  stimu- 
ossess  little  nutrient  power.  In 
itutions  they  generally  produce 
thirst,  headache,  and  febrile 
but  where  the  temperament  is 
they  are  of  infinite  service,  by 
he  system  and  promoting  the  ex- 
;icularly  expectoration  and  urine. 

aia,  Purulent  (syn.  Contaijioun, 
'gj/ptian,  &c.)  —  This  may  be 
cd  as  a  contagious  inflammation 
unctiv:e  of  the  eyes,  attended 
»nt  discharge,  and  extremely 
sight.  This  disease  of  the  f  yes 
scourge  of  soldiers  in  unhealthy 
rowded  barracks ;  of  children  in 
and  i)auper  schools ;  and  of 
in  dirty,  badly-lit,  and  impure 

ating  of  it  in  a  military  point  of 
The  disease,  as  we  now  see  it,  is 
;acies  which  Napoleon  left  to  the 
system  of  making  war  with  little 
rapid  movements,  abandonment 
old  custom  of  winter  quarters, 
ture  of  regiments  from  several 
s  to  have  given  a  great  spread  to 
tid  though  the  subsequent  years  of 
eatly  lessened  it,  it  has  prevailed 
ever  since  in  tho  French,  Prus- 
n,  Bavarian,  Hanoverian,  Italian, 
U'ian,  Swedish,  and  Russian 
^11  as  in  our  own.  It  has  also 
ly  propagated  among  the  civil 
y  tho  armies,  and  is  one  more 
which  glorious  war  has  cursed 

i  effects  of  ophthalmia  cannot  be 
lified  than  in  tlic  history  of  the 
slave-ship  Le  Roideur. 

1819  the  French  ship  Le  Roideur 
Tarffo  of  IGO  negroes  from  Bonny, 
of  Africa,  to  Guadaloui)e.  Her 
1  of  twenty-two  men,  so  that  the 
r  of  human  beings  on  board,  in- 
icers,  w^as  about  188.  No  epidemic 
;eived  among  the  natives,  and  at 
iiling  the  crew  enjoyed  perfect 
was  there  any  sign  of  disease 
etched  prisoners. 

were  crammed  down  into  the 

e  air  soon  became  very   foul. 

was    scarce ;    they    were    at 

8  oz.  a  day,  which  about  the 


thirteenth  or  fourteenth  day  was  reduced  to 
half  a  wine-glass.  The  ophthalmia  began  in 
the  eyes  of  the  poor  negroes.  The  lids  became 
red  and  inflamed,  and  therefore  the  surgeon 
advised  that  they  should  breathe  in  succession 
tho  purer  air  of  the  deck;  accordingly  they 
wore  brought  up  alternately,  but  were  soon 
confined  again  to  the  hold  on  account  of  many 
of  them  committing  suicide  by  jumping  into  the 
sea.  The  disease  was  of  a  most  virulent  kind. 
It  spread  rapidly  among  the  Africans,  and  from 
thence  to  the  crew.  A  notable  fact,  showing 
that  ophthalmia  is  propagated  by  material 
particles,  is  that  the  first  man  of  the  crew 
attacked  was  a  sailor  who  kept  near  the  hatch 
communicating  with  the  hold.  The  next  day 
a  landsman  was  taken  ill,  and  in  three  days 
more  tho  captain  and  almost  all  the  rest  of 
the  crew  were  infected.  The  number  of 
victims  daily  increased ;  and  at  last  only  one 
of  their  number  remained  free,  and  was  thus 
able  to  steer  the  ship,  so  that  they  were  in 
the  greatest  alarm  lest  he  too  should  be 
seized  with  blindness  and  that  they  should  be 
left  to  the  mercy  of  the  waves,  like  the 
Spanish  ship  Leon,  the  crew  of  which,  to  a 
man,  lost  their  eyesight  and  were  never  heaixl 
of.  They,  however,  reached  Guadaloupe  on 
the  21st  of  June.  Thirty-nine  of  the  negroes 
had  entirely  lost  their  sight  (thirty -six  of 
whom  had  been  thrown  into  the  sea  because 
they  were  unsaleable),  twelve  had  lost  an  eye, 
and  fourteen  were  blinded  to  a  greater  or  less 
degree.  Twelve  of  the  crew,  including  the 
surgeon,  were  totally  blind,  five  were  blind  of 
one  eye,  and  four  were  partially  injured.  The 
steerer  of  the  vessel  caught  ophthalmia  three 
days  after  the  vessel  arrived  in  i>ort. 

Of  late  years  considerable  attention  has  been 
directed  to  this  subjecrt  on  account  of  its  ex- 
tensive prevalence  in  certain  of  the  metroi>oli- 
tan  workhoxises  and  pauper  schools. 

One  of  the  most  important  facts  to  grasp  is 
that  purulent  ophthalmia  does  not  readily 
spread  among  a  community  of  healthy  persons, 
there  is  nearly  always  a  preliminary  condition 
of  the  lining  membrane  of  tho  lids. 

**This  antecedent  condition  is  not  one  of 
mere  ill-health  or  debility  either  inherited  or 
acquired,  but  it  is  something  definite,  mani- 
fested by  the  development  in  the  lining  mem- 
brane of  the  eyelids  of  certain  Lttle  bodies 
which  are  not  unlike  grains  of  boiled  sago,  and 
which  are  commonly  calle<l  after  this  resem- 
blance."—(Brudenell  Cabteb.) 

Tlie  existence  of  the  **  sago  grains  **  remained 
unknown  until  1848,  when  they  were  first  dis- 
covered by  Dr.  Lofflor,  a  Prussian  surgeon. 
In  Dr.  Loffler*s  regiment  many  men  were 
attacked  by  ophthalmia  and  disabled.  Dr. 
Loffler,  in  order  to  treat  the  disease  from  the 
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commencement,  caused  the  vliole  regiment  to 
be  paraded  daily  for  inspection,  and  lie  examined 
the  inside  of  the  eyelids  of  every  man.  In  a 
large  proportion  of  the  apparently  healthy  men 
he  found  these  sago  grains,  and  at  first  did  not 
know  what  they  signified  ;  he  soon,  however, 
recognised  their  importance,  in  finding  that 
the  men  with  granular  lids  were  sooner  or  later 
attacked  with  ophthalmia,  while  those  with 
Jiealthy  lids  remained  exempt. 

The  inquiry  thus  begun  was  taken  up  by 
other  surgeons,  especially  Drs.  Frank  Marston 
and  Wtlch,  who  confirmed  Dr.  Loffler*s  con- 
clusions, that  the  sago  grains  are  a  necessary 
antecedent  of  an  epidemic  of  contagious 
ophthalmia;  and  they  also  established  the  fact, 
that  when  a  large  number  of  persons  are 
crowded  together  and  breathe  impure  air,  and 
live,  generally  speaking,  amongst  insanitary 
conditions,  they  become  the  subjects  of  these 
sago  grains  ;  '*  so  that  the  presence  or  absence 
of  sago  grains  affords  a  delicate  test  of  the 
sanitary  state  of  a  school,  regiment,  or  any 
similar  community." 

Stromeyer  (Maximen  der  Kriegsheilkunst,  p. 
49)  has  also  met  with  this  condition  of  the  eye 
amongst  many  of  the  domestic  animals,  more 
esjiecially  pigs,  and  has  shown  that  they  exist  in 
proportion  to  the  dirty  condition  in  which  these 
animals  are  kept.  * '  In  a  regiment  the  proneness 
to  the  development  of  sago  grains  is  found  to 
decrease  as  life  advances— that  is,  to  be  much 
greater  in  young  soldiers  than  in  old  ones, 
and,  by  a  parity  of  reasoning,  it  is  assumed  to 
be  greater  in  a  community  of  children  than  in 
a  community  of  adults.  In  any  individual,  and 
therefore  in  any  community,  the  sago  grains 
may  disappear  without  producing  mischief. 
But,  as  a  matter  of  fact,  sources  of  irritation 
to  the  eyes  abound  in  the  world,  and  when 
these  sources  of  irritation  act  upon  eyelids  in 
which  sago  grains  are  already  i>resont,  they 
often  excite  the  contagious  form  of  ophthal- 
mia.''—(Brudenell  Carter.)  The  exact 
nature  of  these  vesicles  has  been  of  late  years 
carefully  investigated,  and  it  is  now  generally- 
considered  that  they  are  really  the  enlarged 
closed  follicles  of  Krause  ;  these  follicles  are 
situated  directly  beneath  the  epithelium,  and 
are  not  apparent  in  a  normal  state  of  the  con- 
junctiva, but  become  swollen  and  enlarged  when 
this  membrane  is  in  an  irritable  condition. 
They  are,  therefore,  analogous  to  the  enlarged 
glands  met  with  in  'scrofulous  and  feeble 
children. 

The  mode  of  propagation  of  this  disease  is 
without  doubt  through  the  discharge,  and  so 
completely  is  this  proved  that  ophthalmic  sur- 
geons, on  one  eye  of  the  patient  being  affected, 
hermetically  seal  up  the  other,  which,  if  pro- 
perly done,  will  then  escape  the  infection. 
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The  secretion  passes  along  the  tear-passaga 
into  the  nostrils,  and  is  driven  out  with  the 
expired  air  at  every  breath.  Besides  the 
chances  of  direct  contact  that  must  exist  when 
a  child  with  ophthalmia  is  perpetually  imd' 
ing  into  the  atmosphere  what  I  may  describe 
as  a  spray  of  contagious  particles.'*— (Bbudi- 

NELL  CaRTEB.) 

The  period  of  contagion  also  appears  ex- 
tremely protracted.  Until  the  eyes  of  a  child 
are  perfectly  well}  "  they  remain  in  a  state 
in  which  any  chance  irritation— the  entruice 
of  a  particle  of  dust,  or  of  an  insect,  or  eren 
some  temporary  disturbance  of  the  healUi— 
may  reproduce  a  secretion  of  the  most  active 
character."— (Brddekell  Carter.) 

Again,  according  to  Warlomont,  aman  onee 
affected  has  no  safety  ;  so  that  any  one  who 
has  once  had  the  disease  may  have  a  relapie 
from  the  most  trivial  causes,  and  is  therefore 
a  source  of  danger,  and  should  be  watched. 

Prevention  of  the  Disease,— The  disease  ii 
always  due  to  deficient  hygienic  aitange- 
ments. 

Whenever  it  appears,  whether  in  an  aruj, 
a  school,  or  any  place  where  control  is  posiihie, 
every  person's  eyes  should  be  inspected  daily; 
and  if  the  sago-grain  appearance  be  detected, 
the  individual  should  be  at  once  separated 
from  the  healthy.    An  insa£Scient  supply  of 
water  and  towels  is  often  the  cause  of  the 
disease  spreading  among  a  community;  hence 
in  all  cases  lavatories  should  be  large,  and  be 
supplied  with  plenty  of  basins  and  toweli 
In  an  epidemic  of  ophthalmia,  each  affected 
person,    and   indeed  every  healthy  perKn, 
should  be  furnished   with  a  separate  towel, 
and  any  towel  used  by  an  affected  person 
should  be  plunged  into  a  disinfectant  floid. 
In  certain  schools  visited  by  ophthalmia  the 
infected  towels  were  actually  hung  on  the  rail 
of  the  bed,  a  practice  to  be  condemned.    The 
eyes  will  require  frequent  bathing,  and  for 
this  purpose  a  supply  of  clean,  white,  wft 
rags  should  be  provided,  to  be  burnt  directly 
after  use.    In  pauper  schools  a  liberal  m^lj 
of  meat  has  been  often  found  to  dumnisb 
greatly  the  number  of  cases.   In  metropolitan 
schools,  or  in  large  towns,  while  propor  lani- 
tary  remedial  measures  are  taken  for  the 
healthy,  the  diseased  may  be  at  once  placed 
in  an  eye-hospital,  which  of  course  thoroa^J 
separates  them  from  the  ophthalmia  centre. 
In  some  cases  the  pillow-case  has  been  a 
medium  of  infection.     The  patients  should 
have  a  fresh  pillow-case  daily,  and  the  bed- 
clothes should  be  changed  frequently. 

The  attendants,    in  bathing    the  eyes  of 
patients,  should  be  provided  with  shades  to 
protect  their  own  eyes  from  contagion. 
Stromeyer  greatly  reduced  the  diMase  in 
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overian  army  simply  by  ventilation, 
tagious  particles,  instead  of  lodging 
iimiturc,  clothes,  eyelids,  beard,  &c., 
nen,  are  swept  away  and  diluted  by 
cnts  of  air. 

is  disease,  disinfection  of  the  air  by 
la  must  be  avoided,  as  by  irritiiting 
}  it  is  likely  to  do  more  harm  than 

fFects  of  the  diflferent  varieties  of  con- 
ophthalmia  are  thickening  and  dis- 
•f  the  eyelids,  impairment  of  efficiency 
!  disablement,  and  too  often  complete 
ight. 

in — The  juice  inspissated  by  sponta- 
vMIwnition,  obtained  by  incision  from 
ipo  ca]»sule8  of  the  poppy  {Papaver 
•m;/i,  Linn.),  grown  in  Asia  Minor. 

I  appears  in  the  form  of  irregular 
weighing  from  4  oz.  to  2  lbs.,  envel- 
:he  remains  of  poppy  seexls,  and  gener- 
ered  with  tlie  chaffy  fruits  of  a  species 
X.  When  fresh,  plastic ;  tearing  with 
.iilar,  slightly  moist,  chestnut-brown 
;  shining  when  rubbed  smooth  with 
>r ;  liaving  a  most  i>eculiar  odour  and 
»U8  bitter  taste. 

II  contains  a  peculiar  acid,  meconic 
•H4O:),  and  the  following  alkaloids: 
I  (Ci7H,j»N0a),  codeia  (Ci9ll5,NOj  + 
Htpavtritm  (Co„II«iN04),  thchaia  or 
'phia  (CipHoiNO;^),  narcotine  (Q^i 
I.  narci'm  (C23H.2j,NOs,),  mcconine  or 
(0j.jH,,O4),  opiiininc  and  porphi/rox- 
e  following  are  the  constituents  of  100 
ordinary  Smyrna  opium  (Mulder)  : — 

mp"sition  r/iOo  Parts  of  Weight. 

ilia 10-842 

:i 007s 

•tino 6808 

iii 0  662 

iii:i 0-804 

;iic  ariil          ....  6iri4 

.■..,.  o'<>o.< 

ny  m:iti«'r      ....  2<>  242 

ji 19  t>6 

m:itt  r          ....  2106 

chouo 6012 

• 9  840 

r  uudcttrrmiiicd,  und  luss    .  2*118 


100  000 


I  is  perhaps  more  extensively  u.sed 
other  «1  rug;  and  indeed  so  highly  is  it 
4  a  niodiciiie,  that  it  has  been  called 
■'t  of  God  to  man."  It  is,  however, 
.t  uncertain  in  its  action,  some  peo]>le 
It'  to  take  enonnoUH  quantities  with- 
rent  injury.  The  smallest  fatal  do.so 
ide  o]»iuin  on  record  is  that  related  by 
koy,  in  which  a  man  aged  thirty-two 
rtly  after  taking  4  grains  of  crude  j 
iid  as  small  a  quantity  a,s  2  drachms  of 
ure  has  been  kuowu  to  destroy  life. 


On  the  other  hand.  Dr.  Garrod  mentions  tlie 
case  of  a  young  man  who  took  CO  grains  of 
Smyrna  opium  night  and  morning,  and  fre- 
quently, in  addition  to  thi.s,  1  to  l.J  fluid 
ounces  of  laudanum  during  the  day.  In  18CG 
he  also  had  a  man  about  thirty-five  years  of 
age  under  his  care  who  positively  asserted 
that  he  had  taken  72  grains  of  acetate  of 
morphia  in  one  day,  and  also  that  he  had 
swallowed  as  much  as  a  pint  of  laudanum. 

Opium,  excessively  useful  as  a  medicinal 
agent  when  discreetly  used,  and  often  a  valu- 
able stimulant  to  the  mental  faculties,  be- 
comes most  dangerous  when  habitually  cm- 
ployed  ;  the  digestive  organs  become  impaired, 
the  energy  of  the  mind  is  lessened,  memory  in 
destroyed,  a  state  of  fatuity  and  abject  misery 
is  induced. 

Opium-eating,  unfortunately,  appears  to  be 
on  the  increase  in  all  parts  of  the  world,  more 
being  now  consumed  in  China  than  ever.  In 
many  of  tlie  Western  States  of  America  the 
practice  has  become  so  notoriously  common, 
that  in  1872  the  Legislature  of  Kentucky 
passed  a  bill  by  which  any  person  who 
through  the  excessive  use  of  opium  is  incapa- 
citated from  managing  himself  or  his  affairs, 
may  upon  the  affidavit  of  two  citizens  bo 
confined  in  an  a.sylum,  and  subjected  to  the 
same  restraint  as  lunatics  and  hubitu.al  drunk- 
ards. We  hear  on  all  sides  that  of  late  years 
opium-eating  and  laudanum-taking  have  been 
greatly  on  the  increase  in  this  country,  and 
the  employment  of  this  drug  as  a  soporific  for 
infants  and  young  children  has  become  so 
general  amongst  the  poor  and  dissipated  as  to 
call  for  the  interference  of  the  Legislature. 
I\ecent  customhouse  returns  show  that  250,000 
lbs.  in  weight  of  opium  are  annually  imported 
into  this  country,  and  it  is  computed  that  not 
more  than  one-third  at  most  of  the  drug  is  used 
for  medicinal  puq)oses. 

Dr.  Chevers  states  that  opium  eating  and 
smoking  are  very  prevalent  in  many  parts  of 
India,  and  that  it  is  extensively  employed  for 
the  destruction  of  female  chiltlren.  To  this 
end  it  is  either  introduced  into  the  infant's 
mouth,  or  the  mother*s  nipples  are  anointed 
with  it.  Drugging  older  children  to  keep 
them  quiet  is  also  common  enough. 

Adultfrations. —  Oi}i\un  is  mixed  with  many 
impurities,  such  as  leaves,  bullets,  stones, 
fruits,  kc.  These  can  generally  bo  detected 
by  making  a  dttooction  of  the  suspected  drug, 
and  then  stntining.  The  amount  of  water 
present  may  be  estimated  by  drying  at  212 ' 
F.,  and  observing  the  loss.  A  decoction  of 
opium,  when  cold,  should  not  give  a  blue 
precipitate  on  the  addition  of  tincture  of 
iodine. 
The  following  substances  are  occasionally 
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added  :  Extract  of  lettuce,  lactucaiium, 
mucilage  of  gum  tragacanth,  dried  leaves, 
Rturch,  water,  clay,  sand,  gravel,  and  other 
bodies,  in  order  to  increase  the  weight. 

The  quidity  of  opium  is  best  determined  by 
a  8imi)le  assay  of  the  amount  of  morphia  con- 
tained in  it ;  this  should  amount  to  at  least 
r>  or  8  parts  per  100.  The  assay  is  made  as 
follows:  Opium,  4  parts,  quicklime,  1  part, 
made  into  a  milk  with  water  7.11.,  are  boiled 
together,  and  the  solution  filtered  whilst  hot. 
Dilute  hydrochloric  acid  then  added,  to  satu* 
ration,  and  the  mori)hia  precipitated  by  the 
addition  of  ammonia,  any  excess  of  the  latter 
being  expelled  by  heat.  The  precipitate  is 
ti:cn  collected,  dried,  and  weighed.  If  100 
grains  have  been  operated  on,  the  given 
weight  will  represent  the  iierccntage  richness 
of  the  samidc  in  morphia. 

The  tests,  &c.,  for  discovering  opium  have 
been  fully  described  under  Mokphia. 

Antidotes. — Evacuants  sliould  at  once  be 
emplu}  ed,  and  strong  coffee  administered.  If 
the  patient  is  unable  to  swallow,  and  a 
stomach-pump  is  at  hand,  the  stomach  should 
be  emptied,  and  coffee  can  then  be  injected 
by  the  same  mstrunient.  Every  effort  should 
>;e  made  to  rouse  the  patient,  and  as  a  last 
resource  artificial  respiration  and  galvanism 
should  be  used.  See  Mukpuia,  Meconio 
Acid,  &c. 

Orangpe— The  common  sweet  orange  is  the 
fruit  of  the  Citnts  A  urant  ium.  The  Seville  or 
bitter  orange  is  produced  by  Citrus  vulgaris 
or  Bigaradia, 

The  orange  is  an  agreeable  and  refreshing 
fruit,  and  i>robably  one  of  the  most  useful  of 
all  the  sub-acid  fruits.  Orange-juice  differs 
from  that  of  lemons  chiefly  in  containing  less 
citric  acid  and  more  sugar.  In  their  general 
properties  the  two  are  nearly  identioaL  See 
Lemon-Juice,  &c. 

Orders— The  general  powers  of  the  Local 
Government  Bonrd  with  regard  to  local 
government  orders  have  been  condensed  in 
article  Local  Governmknt  Board.  In  this 
article  provisional  orders  will  be  alone  treated 
of.  Pnn'iaionai  orders  are  orders  of  the  Local 
Government  Board,  which  are  of  no  force 
until  confirmed  by  Parliament ;  so  tliat  they 
are  virtually  Acts  of  Parliament,  and  if  passed 
through  both  Houses,  a  i)rovisional  order  is 
part  and  portion  of  the  law  of  the  land.  The 
matters  dealt  with  by  provisional  orders  are 
changes  in  or  actual  rcpejil  of  Local  Improve- 
ment Acts,  alterations  of  area,  the  union  of 
districts  for  the  ajipointmeut  of  a  health 
officer  in  case  of  opposition  to  such  a  course, 
the  amalgamating  of  two  or  more  districts  for 
certain   purposes,  and    other   matters   con- 


sidered in  this  work  under  their  respectire 
headings. 

The  following  enactments  are  in  force  with 
regard  to  provisional  orders : — 

1.  The  Local  Government  Board  shall  Aot 
make  any  provisional  order  under  the 
Public  Health  Act  unless  public  notic«  (rf 
the  purport  of  the  proi>osed  order  hii 
been  i»reviously  given  by  advertiM'iuntt 
in  two  successive  weeks  in  some  locil 
newspaper  circulating  in  the  district  to 
which  such  provisional  order  relates. 

2.  Before  making  any  such  proviiiooil 
onlcr,  the  Local  Government  Board  «hall 
consider  any  objections  which  may  be 
made  thereto  by  any  jtcritons  affected 
thereby,  and  in  cases  where  the  subject- 
matter  is  one  to  which  a  local  inquiiy  it 
applicable,  shall  cause  to  be  made  a  locd 
in<iuiry,  of  which  public  notice  shall  be 
given  in  manner  aforesaid,  and  at  whidt 
all  persons  interested  shall  be  permitted 
to  attend  and  make  objections, 

3.  The  Local  Government  Board  may  nb- 
mit  to  Parliament  for  confirmatiou  ut 
provisional  order  made  by  it  in  pursuance 
of  the  Public  Health  Act,  but  any  sach 
order  shall  be  of  no  force  whatever  unleii 
and  until  it  is  confirmed  by  Parliament 

4.  If,  while  the  Bill  confirming  any  nich 
order  is  pending  in  either  House  of 
Parliament,  a  petition  is  presented 
against  any  order  comprised  therein,  the 
Bill,  so  far  as  it  relates  to  such  order, 
may  be  referred  to  a  select  committee, 
and  the  petitioner  shall  be  allowed  to 
appear  and  oppose  as  in  the  esse  of 
])rivate  bills. 

5.  Any  Act  confirming  any  provisional  order 
made  in  pursuance  of  any  of  the  Sanituy 
Acts,  or  of  the  Public  Health  Act,  and 
any  Order  in  Council  made  in  puiroance 
of  any  of  the  Sanitary  Acts,  may  be  r^ 
pealed,  altered,  or  amended  by  any  pro- 
visional order  made  by  the  Local  Gorent- 
ment  l^ard,  and  duly  confirmed  bj 
Parliament. 

C.  The  Local  Government  Board  may^^ 
voke,  either  wholly  or  partially,  any 
provisional  order  made  by  them  bef<»« 
the  same  is  confirmed  by  Parliament,  bat 
such  revocation  shall  not  be  made  whibt 
the  Bill  confirming  the  order  is  pending  . 
in  either  House  of  Parliament. 

7.  The  making  of  a  provisional  order  ihall 
be  primd  facie  evidence  that  all  the  r^ 
quirements  of  the  Public  H<^th  Act  in 
respect  of  proceedings  required  to  be 
taken  previously  to  the  making  of  loclt 
provisional  order  have  been  complied  with. 

8.  Every   Act  coufirming  moy  luch  jn- 
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l1  order  shall  bo  deemed  to  bo  a 
gencnU  Act.— (P.  H.,  b.  207.) 
enable  costs  of  any  local  authority 

of  provisional  orders  made  in 
of  the  Public  Health  Act,  and  of 
•y  prelinjinary    thereto,    as    sanc- 

tho  Local  Government  Board, 
I  promoting  or  opjwsing  the  R»ime, 
•umed  to  be  exi>eusc8  pro|)erly  iu- 
pur]>oses  of  tho  said  Act  by  the 
ority  interestetl  in  or  affected  by 
iional  orders,  and  such  costs  shall 
•cordingly ;  and  if  thought  exj^e- 
hc  Local  (.lovernnient  lioard,  the 
>rity  may  contnict  a  loan  for  the 

defraying  such  costs. — (P.  H.,  s, 

■ 

:unsidi;ration  of  orders  of  justicc.^i, 

forms  *'  referring  to  nui^uccs,  see 

\. 

form  of  the  justice's  order  for  the 

of  the  officers  of  tho  local  author- 

TRY,  Powers  of. 

form  of  justice's  order  for  tho 
jf  works,  see  Sewers. 

,  Provisional- ;S^e  Orders. 

mt,  Tellow— Native  sulphide  of 
^e  Arsenic. 

Orris- Root)— The  dried  rhizome  of 
Uina  pallida  and  Germanics.  It  is 
ipart  a  violet  otlour  to  oils,  tooth- 
luffs,  spirits,  kc.  It  has  also  been 
e  adulteration  of  jellies,  jams,  &o. 

ome  —  The  flavouring  matter  of 
may  be  obtained  in  the  following 
Miuco  and  digest  lean  meat  in 
h  occasional  pressure.  The  filtered 
s  generally  evaporated  nearly  to 
ind  then  treated  with  alcohol ;  the 
Lincturo  is  lastly  evaporated.  The 
as  a  brownish  -  yellow  colour,  is 
water,  and  its  aqueous  solution  is 
>d  by  infusion  of  galls  and  the 
itringent  salts.  Liebig*B  extract  is 
uazome. 

rowdingp  -  Overcrowding  is  at  least 
inds— tiM>  many  jieople  living  and 
n   one  habitation,  and  too    many 
in  a   given    area.      **Now,    over- 
may  present  itself  in  more  than  one 
too  many  houses,  huts,  or  tents, 
streets,  or  lanes,  or  courts,  on  a 
;  as  t«x>  many  persons  in  one  house ; 
ay  [leople  serving  ia  a  shop  or  ware- 
toiling  in  a  workroom   or  manu- 
I  too  many  sleepers  in  one  donnitory; 
ly  prisoners  thrust  in  one  place  of 
;  as  too  many  sick  i>ersons  in  one 
r  ward  of  a  hospital,— and  in  all  these 


cnscs  health  and  life  are  sacrificed.  These  cases 
of  overcrowding  may  be  aminged  in  three  dis- 
tinct categories.  First  of  all,  wo  may  group 
together,  as  forming  one  class,  tho  cases  of  tha 
sliop,  warehouse,  workroom,  factory,  or  dor- 
mitory, in  which  men  are  assembled  in  undue 
numbers,  but,  as  a  rule,  exposed  to  no  other  un- 
wholesome influences  than  those  that  emanate 
from  their  own  bodies  (the  case  of  the  dor- 
mitory), or  from  these  in  conjunction  with  the 
heat,  du.st  and  chemical  effluvia  which  are 
given  out  in  the  course  of  certiiin  processes  of 
manufacture.  Then  we  have  the  case  of  the 
overcrowded  dwelling,  of  which  the  inmates  are 
exposed  not  only^to  the  poisonous  products  of 
rcHpiration  in  sitting-rooms  and  bedrooms,  but 
also  to  such  noxious  effluvia  as  may  arise  out 
of  a  damp  soil  or  defective  drainage.  And 
lastly,  we  have  the  case  of  the  hospital,  in 
which  infectious  forms  of  disease  originate 
and  spread  among  the  subjects  of  accidentid 
injuries  or  of  operations."— (l)r  GUY,  Public 
Health,  Part  I.) 

All  forms  of  overcrowding  influence  the  rate 
of  mortality.  Overcrowding,  by  vitiating  tho 
air,  facilitating  the  spread  of  contagious 
diseases  and  the  transference  from  one  body 
to  another  of  germs  and  parasites,  is  in  the 
highest  degree  unfavourable  to  the  health  of 
man,  and  indeed  also  to  animals. 

The  death-rate  in  towns  is  directly  in 
relation  to  tho  .density  of  population.  For 
example.  Dr.  Gairdner  gives  the  following 
table  (Public  Health  in  Kclation  to  Food 
and  Water) : — 

PonaUUon  to  I  Hqaw 
II lie  In  nutricu 


Uiusu  in  EuglaxHl. 
M 

106 

144.     . 

149 

182 

20!J 

2*^ 

324 

4S5       . 
1216 
1262       . 
2864       . 


2900 


{ 


Dmtha  per  l^o 
licr  Auuuiu. 

l'» 
16 
17 
18 
19 
20 
if  I 
22 
23 
24 
26 
2rt 
27 
aud  upwards. 


Overcrowding  exists  more  or  less  in  all  dis- 
tricts, both  urban  and  rural.  It  is,  of  course, 
greatest  in  large  manufacturing  cities,  where 
not  alone  each  house  may  accommodate  six  or 
seven  times  the  number  of  people  its  construc- 
tion and  cubic  space  should  sllow,  but  the 
houses  themselves  are  also  built  closely  to- 
gether. The  extent  of  overcrowding  in  some 
imrts  of  the  metropolis  may  be  g:ithered  fi-oni 
the  following  table,  taken  from  **  the  Report 
of  the  Lancet  Sanitary  Commission  on  the 
Dwellings  of  the  Poor.  No.  XL  Soho.— Lancet, 
May  16,  1874 : ''— 
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1 

No.  of 

Nft.  flf 

'                   Name  of  Locality. 

Popalation 
m  1S71. 

No.  of 

Intiabil»;(l 

Ilouiits. 

Area  in 
Acres. 

Inhabitmnts 

per 

Acre 

InliabiUots. 

in  each 

Hoa<«r 

(rough  Ij). 

(nufhljf 

Tlic  entire  metn)|M>li8 

3,204,260 

411,707 

1 
75,302 

43 

8 

^Vestmin8ter  district 

51,181 

4,554 

210 

2:^ 

11 

St.  .Tamcs's  Square  sub-tlistrict 

10,472 

1,:«4 

84 

125        , 

8 

1  (.ioUlen  Square                  ,, 

12,800 

1,111 

54 

2;«      ' 

11 

St.  AnneX  Soho,            „ 

i7,m;2 

1,3:^ 

54 

325 

U 

Ikrwick  Street 

10,287 

722 

24 

428 

14 

St.  OilcH's,  South, 

19,109 

1,214 

04 

298 

15 

1  Si  )ital  fields                       ,, 

I 

15,848 

1,431 

5*> 

1           *'- 

304 

11 

In  rural  diHtrictB  it  is  generally  m<lividual 
hoiiBCii,  and  more  eHpecially  the  houses  of  the 
agricultural  and  mining  labourer,  which  are 
overcrowded.  The  writer  of  tliis  ai-ticle  in  his 
own  district  has  frequently  had  to  deal  with 
cases  in  which  the  solitary  bedroom  of  a  cot- 
tage was  shared  by  a  large  family,  with  the 
addition  of  l(>dgers.  Instances  of  a  family — 
husband,  wife,  grandmother,  and  ten  children 
from  nineteen  years  to  two  or  three  years 
of  age— having  only  one  sleeping-room  arc 
not  uncommon.  The  remedy  for  this  state  of 
thin:;s  is  often  worse  than  the  disease.  The 
otfeiiders  may  be  turned  out  into  the  road, 
and  find  nowhere  to  go  to  except  the  work- 
house, for,  as  a  fact,  in  many  ])laces  houses 
are  scarce  and  difficult  to  get.  The  only  real 
cure  would  appear  to  bo  increased  facilities 
for  the  building  of  cottages.  Mr.  LiddL*, 
medical  (•fficer  of  health  for  Whitechapel, 
expresses  his  opinion  that  the  best  plan  for 
remedying  overcrowding  in  densely-populated 
localities  is  for  the  Metropolitan  Board  of 
"Works  to  obtain  powers  for  the  compulsory 
l^unhaso  of  lands  and  houses  which  are  unfit 
for  habitation,  and  sell  the  ground  either  to 
private  individuals  or  ]>ublio  companies,  for 
the  puriK).se  of  erecting  suitable  houses  for  the 
use  of  the  working  cla-sses.  And  Dr.  Bond, 
medical  officer  of  health  to  the  county  of 
Gloucester,  ]>roposes  that  sanitary  authoritien 
should  bo  given  the  power  to  buUd  cottages 
for  the  poor. 

The  diseases  produced  from  overcrowding 
are  consumption,  continued  fevers,  general 
impairment  of  the  health,  a  putri<l  condition 
of  the  body  followed  by  death,  mania,  boils, 
erysipehis,  pywmia,  malii^nant  ulcer,  hospital 
gangrene,  an  augmented  liability  to  the  spread 
and  reception  of  infectious  diseases  —  f.«/., 
tyi  bus  and  ophthalmia— as  well  as  of  skin 
und  ])nra3itio  atfcction.s. 

Of  these,  consumption  is  the  disoaso  more 
particularly  produced  by  men  breathing  viti- 
s.tfil  air  for  a  long  period  of  time  in  their 
wi>ikMhops  and  houses. 


Dr.  Guy  questioned  320  men  working  ia 
rooms  of  different  sizes,  and  instituted  am- 
parisons  between  men  occupying  narrower 
and  wider  spaces,  or  working  on  different 
floors  more  or  less  freely  communicating  ^th 
one  another.  * '  All  the  comparisons  led  to  the 
same  result— the  establishment  of  the  ume 
vital  truth—  that  consumption  (inferred  from 
the  existence  of  the  leading  symptom,  kaemop* 
tysis)  and  colds  (doubtless  comprising  attacb 
of  consumption)  were  uniformly  rife  whenjver 
the  cubic  space  was  smallest,  or  the  air  most 
close,  hot,  and  foul.  I  will  content  injMlf 
with  two  instructive  comparisons.  Forty  men 
worked  in  five  rooms  with  303  cubic  feet  nf 
air  per  man  ;  other  forty  in  other  five  roomi 
with  789.  Of  the  forty  in  the  smaller  roomi, 
five  had  had  haemoptysis,  and  six  were  aabject 
to  severe  colds.  Of  the  forty  in  the  larger 
rooms,  not  one  had  spat  blood,  and  one  only 
was  subject  to  severe  colds. 

**  My  second  comparison  throws  the  l)l!Omea 
into  three  groups  of  nearly  equal  size,  all  com- 
prising more  than  a  hundred.  The  first  groop 
worked  in  rooms  afifording  to  each  man  less 
than  500  cubic  feet  of  air,  the  second  had  from 
500  to  000,  the  third  more  than  600.  Reduc- 
ing all  these  groups  to  the  standard  of  10,000, 
I  found  that  of  the  first  group  1250  would 
have  spat  blood';  of  the  second,  4^)5 ;  of  the 
third,  396  ;  while  1250  of  the  first  group,  34jJ 
of  the  second,  and  198  of  the  third  nt\iei- 
tivelv  would  have  been  subject  to  severe 
colds."  — (Dr.  W.  A.  Guy,  Public  Healih, 
Parti.) 

The  deficient  cubic  space  of  the  accommo- 
dation i)rovided  for  the  Foot  Guards,  in  com- 
parison with  that  of  the  Household  Cavalry, 
was  so  disastrous  to  the  health  of  the  men, 
that  in  the  interval  from  1830  to  18»>,  while 
the  rate  of  mortality  was  145  per  10,000  f^r 
the  HousehoM  Cavalr>',  it  was  216  per  10.000 
for  the  Foot  Guards,  and  of  this  lar;:e  mor- 
tality in  the  Foot  Guards  204  per  10,000  was 
due  to  consumption. 

The  same  writer,  Dr.  Guy,  eaya:  "I  hare 
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mcl  not€8  of  cubic  spacoR  rising  by  easy 
■&,  from  the  8  of  8t.  M.irtin'8  Kound 
ie  and  the  40  of  the  Dlack  Hole,  through 
iO  to  00  of  Marlborough  House,  Peckham, 
icrly  the  Union  WorkhouBO,  and  busy 
r-factory  of  the  city  of  London ;  the  52 
c  feet  of  the  most  crowded  rooms  in 
rch  Lane,  St.  Giles'u,  the  scene  of  a  great 
tality  from  fever  and  cholera;  the  84 
ic  feet  of  a  village  hovel  in  Dorsetshire, 
:re  a  very  fatal  fever  i>re vailed  ;  the  100 
ic  feet  of  the  rarivh  House,  near  Launces- 
,  a  haunt  of  cholera ;  the  130  cubic  feet  of 
Drouct  establLihment  for  i>aui>er  children 
looting,  where  in  the  epidemic  of  1S49 
cholera  slew  170  children  in  three  weeks  ; 
150  cubic  feet  of  the  AVootl  Street  Comp- 
snother  notorious  haunt  of  jail  fever  ;  the 
cuhic  feet  of  tlie  Cambridge  Town  Hride- 
1,  smitten  with  jail  fever  in  1774  ;  up  to 
1102  cubic  feet  of  a  L<mdon  printing-office, 
ere  I  found  the  deaths  from  consumption 
owing  tLA  fast  on  each  other  as  deaths  from 
le  contagious  fever  might  do ;  and  the  228 
certain  sick-wards  of  Christchurch  Work* 
ue,  where  in  1848  gangrene  of  the  mouth 
ivaileil" 

II  »11  overcrowded  localities  every  observer 
i.«t  be  Htruck  with  the  pallid  aniemic  look 
the  ]K)])ulation  generally,  showing  that, 
wpective  of  any  particular  disease,  it  i)ro- 
ces  A  general  want  of  vigour  and  tone, 
ft'ith  regard  to  acute  cases  of  overcrowding 
emigmnt-ships,  prisons,  camps,  kc,  in- 
nces  in  hi-tory  are  Kufficicntly  numerouH  — 
.,  the  Llack  Hole  of  Calcutta  and  the  state 
our  ]>risons  two  centuries  ago. 
n  1847,  at  the  time  of  the  Irit>h  famine 
or,  there  were  an  immense  number  of  emi- 
intt  fmrn  Ireland  to  the  United  States,  and 
tful  overcrowding  of  the  ships.  In  ten 
tsels  arriving  at  Mtmtreal,  July  1847,  there 
re  4427  Irisli  inisst-nyers,  of  whom  804  died 
the  passage  and  847  arrived  sick.  The 
lignitiun  Commissioners  now  require  15 
•erficial  feet  and  a  height  of  0  feet  for 
h  emigrant,  so  that  although  this  space  is 
y  inndequate,  yet  it  is  not  likt-ly  such  cases 
I  arise  now,  at  least  in  England.  Tlie  most 
?nt  case  of  a  fatally -overcrowded  ship  is 
t  of  tlie  Leibnitz,  which  left  Hamburg 
h  German  enugrants  for  New  York.  Tlio 
>  had  a  cargo  of  wool  and  hides,  and  car- 
i  544  i^assengefs.  They  exiKirienced  every 
rur  that  can  arise  from  insufficient  space 
light,  bad  food  and  ill  -  treatment,  and 
died  out  of  the  whole  number. 
1  the  vear  1782,  from  **An  Account  of  a 
niWr  T>isease  wliich  prevailed  among  some 
►r  Cliildren  maintained  by  the  ]*arish  of 
James's,  iu  Westminster,*'  it  would  ap|)ear 


that  intense  pollution  of  the  air  from  over- 
crowding produces  occasionally  a  kind  of 
mania,  HCCom])anied  with  colic,  convulsions, 
and  pains  in  the  limbs. 

The  Action  of  the  Afedicaf  Officer  of  IIcnHh 
in  Cate^  of  Ov€rcroiedin{f. — The  medicjd  officer 
of  health  will  usually  act  from  information 
either  from  the  inspector  of  nuisances  or  other 
])erson.  It  is  then  his  duty  to  go  down  and 
inspect  the  premises,  and  examine  the  rooms, 
cubic  space,  and  ventilation.  Ho  is  then  to 
take  such  steps  as  are  authorised  by  the 
statutes,  and  **as  the  circumstances  of  the  case 
may  justify  and  require."  So  it  is,  practicidly 
speaking,  left  to  him  to  use  his  judgment ;  and 
in  cases  where  there  is  only  one  family,  and  this 
consisting  of  little  children,  apparently  healthy, 
it  may  not  be  ailvisablc  to  move  in  the  matter 
— in  fact,  every  case  must  be  dealt  with  on  its 
merits. 

The  Olst  section  of  the  Public  Health  Act, 
1875,  defines  **any  house  or  part  of  a  house  so 
overcrowded  as  to  be  dangerous  or  injurious 
to  the  health  of  the  inmates,  whether  or  not 
memhin  of  th^  samt  faviHii,  to  be  a  nuisance." 

This  being  the  oise,  the  procedure  for  the 
abatement  of  overcrowding  is  exactly  tho 
same  as  in  ordinary  nuisances.    See  Nr  isan'CKk. 

Where  two  convictions  against  the  i)rovi- 
sions  of  any  Act  relating  to  the  overcrowding 
of  a  house  have  taken  ])lace  within  three  months 
(whether  tho  persons  convicted  were  or  were 
not  the  same),  a  court  of  summary  jurisdiction 
may,  on  the  ai)i)lication  of  the  local  authority 
of  the  district  in  which  the  house  is  situated, 
direct  the  closing  of  the  house  for  such  period 
as  the  court  may  deem  necessary.— (I*.  H., 
8.  109.) 

Owner—The  term  *' owner"  is  thus  defined 
for  the  pun^oses  of  tho  I*ublic  Health  Act, 
1875  :  **  *  Owner '  means  the  pers<in  for  tho 
time  being  receiving  the  rackrent  of  tho  lands 
or  premises  in  connecti(»n  with  which  the  word 
is  used,  whether  on  his  own  account  or  as 
agent  or  trustee  for  any  other  jjerson,  or  who 
would  so  receive  tho  siune  if  such  lands  or 
]iremise8  were  let  at  a  rackrent." 

The  projwr  j»erson  to  ser>*c  notice  on, 
whether  owner  or  occupier,  in  cjises  of  nui- 
sance, and  the  proi>er  ])enion  to  levy  a  rate  on, 
will  be  found  fully  considered  in  articles 
Notices,  Nuisancks,  Uatks. 

For  obstruction  of  owner  by  occupier,  in  the 
case  of  the  former  carrying  into  efifect  any  of 
the  provisions  of  the  Public  Health  Act,  ate 
Obstruction. 
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Oicyurifl  Vermioularis  —  5ee  Worms, 
Round. 

Oysters  [Ostrea  eduIU,  Linn.)— Oysters  are 
nutritious  and  easy  of  digestion,  especially 
■when  eaten  raw,  the  process  of  cooking  coagu- 
lating and  hardening  them.  The  following 
shows  their  composition  : — 

Compoiition  ofOytteri  (Payen). 

Two  Anaiywi. 
Nitrogenous  matter               .        .        14  010 
Fatty  matter          ....  1615 

Saline  matter        ....  2G95 

Nuu-uitrogcuous  matter  and  loss  l'39o 

Water 80  385 


100  009 


Osone  and  Antozone— Ozone  (from  ozo^ 
I  smell)  is  a  peculiar  variety  of  oxygen,  distin- 
guished from  ordinary  oxygen  by  its  greater 
weight,  its  peculiar  and  somewhat  chlorous 
smell,  its  intensely  active  oxidising  powers, 
and  the  esse  with  which  it  passes  into  com- 
mon oxygen.  It  is  indeed  a  condensed  form 
of  the  latter  gas,  containing  three  atoms  of  oxy- 
gen instead  of  two,  the  formula  for  ordinary 
oxygen  being  0-,  for  ozone  O3.  It  then  neces- 
sarily follows  that  ozone  is  half  as  heavy  again 
as  oxygen ;  its  atomic  weight  is  therefore  24, 
that  of  oxygen  being  16.  The  history  of  ozone 
is  as  follows  :  In  1785,  Van  Marum  observed 
the  production  of  a  peculiar  smell  when  elec- 
tric sparks  were  passed  through  oxygen,  and 
considering  electricity  a  material  substance, 
he  called  this  odour  '*  the  smell  of  electricity." 
In  1840,  Schonbein  of  Basle,  in  decomposing 
water  by  the  Voltaic  pile,  discovered  the  new 
agent,  which  he  called  '*  ozone."  He  pointed 
out  several  ways  of  producing  it,  invented  a 
test  for  its  presence,  and  investigated  its  pro- 
perties. He,  however,  up  to  the  time  of  his 
death  never  held  a  correct  theory  in  regard  to 
its  nature.  In  1856  the  first  book  wholly 
devoted  to  ozone  was  written  by  M.  Scoutet- 
ten  of  Metz ;  and  researches  by  Marignac, 
Dedalline,  Becquerel,  Freiny,  Andrews  and 
Tait,  Loret,  Brodie,  C.  Fox,  nud  others,  in 
still  more  recent  times,  have  elucidated  its 
true  nature. 

Dr.  Cornelius  Fox,  in  his  work  on  ozone 
and  antozone,  has  collected  very  completely 
all  that  is  known  respecting  these  two  bodies, 
and  has  himself  added  many  new  facts. 

Antozone  is  notliing  more  nor  less  than 
peroxide  of  hydrogen. 

The  sources  of  ozone,  according  to  Dr.  Fox, 
are—"  The  oxidation  of  mctids,  the  decom- 
])Osition  of  rocks,  the  germination  of  seeds, 
the  growth  of  plants ;  the  falling  of  dew,  rain, 
hail,  and  snow ;  the  collision  between  ur-cur- 


rents  of  different  degrees  of  humidity,  pro- 
ceeding from  opposite  qiiarters,  with  om 
another,  or  with  the  earth ;  the  evapontinQ 
which  is  continually  proceeding  from  nliw 
fluids,  such  as  oceans,  seas,  and  lakes;  tfa« 
dashing  and  splashing,  the  smashing  and 
crashing,' of  the  restless  waves  on  the  rocky 
coast, — are  all  concerned  in  the  simultiaeou 
development  of  electricity  and  ozone/' 

The  chemist  is  able  to  generate  it  in  muy 
ways — 

1.  By  mixing  very  gradually  3  parts  of  itrons 
sulphuric  acid  and  2  of  permanganate  of  pot- 
ash. (Instead  of  this.  Dr.  Lender  (Deut£ciie 
Klinik,  Nov.  19,  1873)  employs  a  mixture  of 
peroxide  of  manganese,  permanganate  of  pot- 
ash, and  oxalic  acid.  This  mixture  in  contact 
with  water  disengages  abundance  of  ozone. ) 

2.  By  the  induction-tube  of  Siemens.  This 
consists  of  two  tubes,  one  inside  the  other. 
The  inner  side  of  the  inner  and  the  outer  side 
of  the  outer  tube  are  coated  with  tinfoil,  and 
these  coatings  are  connected  with  the  termi- 
nals of  an  Induction-coiL  Dry  air  or  oxygea 
streams  between  the  tubes,  and  passes  out 
ozonised. 

3.  It  may  be  generated  by  half  immening  a    ' 
stick  of  phosphorus  in  tepid  water  in  a  wiJe- 
mouthed  bottle. 

4.  It  is  liberated  in  the  eleetrolyui  of 
water,  the  burning  of  hydrogea  at  a  jet,  &Dd 
in  other  analogous  reaction. 

5.  By  moistening  barium  dioxide  with  sol- 
phurio  acid,  ozone  is  disengaged,  and  the  evo- 
lution proceeds  for  a  considerable  time. 

Ozone  has  never  been  isolated.  By  the  use 
of  Siemens*  induction-tube,  oxygen  contain- 
ing 20  volumes  per  cent,  of  ozone  hss  been 
obtained  ;  but  though  such  a  mixture  can  be 
produced,  it  has  hitherto  been  found  inipi^- 
sible  to  separate  the  ozone  from  the  oxygen. 
Ozone  is  entirely  converted  into  oxygen  at 
276^  F.  It  is  one  of  the  most  powerful  oxi- 
dising agents  known,  oxidising  silver,  mercniy, 
iodine,  and  many  other  substances  immedi- 
ately. It  is  therefore  considered  with  reason 
to  be  a  powerful  disinfectant.  In  certain  cases 
ozone  acts  as  a  reducing  agent— e.j/.,  peroxide 
of  hydrogen  and  ozone  reduce  one  another, 
producing  water  and  oxygen.  It  is  also  a 
powerful  bleaching  agent. 

Ozone  is  frequently  present  in  the  atmo- 
sphere. It  varies  in  amount  according  tti 
height,  locality,  temperature,  electricity,  &c 
**  It  is  more  abundant  on  the  sea-coast  than 
inland,  in  the  west  than  in  the  east  of  Great 
Britain,  in  elevated  than  in  low  situations, 
with  south-west  than  with  north-esst  winds, 
in  the  country  than  in  towns,  and  on  the 
windward  than  on  the  leeward  sides  of  towns. 
From  the  observations  made  by  the  obierren 
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of  the  Scottish  Meteorological  Society,  ozone 
lA    most  abuudant  from  February  to  June, 
'•^licn  the  average  amount  is  G,  and  least  from 
•Tilly    to  January,  when  the  average  is  6*7. 
Tlie  maximum,  6*2,  is  reached  in  May,  and 
the  minimum,  5*3,  in  November.     Thus  the 
iimxinium  period  occurs  wlicn  evaporation  is 
{rreutest,  and  the  minimum  when  the  conden- 
sation of  aqueous  vapour  is  greatest — a  result 
in  acc-:>rdance  with  the  conclusions  arrived  at 
l>y  Dr.   Berigny  and  IVL  Honzeau.     It  thus 
ni»I>e.ini  it  is  most  abundant  where  electricity 
is  produced,  and  least  so,  or  entirely  wanting, 
wliere  electricity  is  in  least  quantity,   and 
where  there  is  much  decaying  veget:ible  and 
uiiiiiiul  matter."— (BuCHAN*a  Meteorology.^ 

SlKruking  generally,  an  ozonised  air  is  a 
healthy  and  stimulating  air,  likely  to  destroy 
mephitic  vapours,  bad  odours,  and  low  genns. 
**  As  the  most  powerful  known  disinfectant, 
it  ni«>st  readily  unites  with  the  gases  which 
arise  from  decajdng  vegetable  and  animal 
matter,  and  by  depriving  them  of  their 
noxious  qualities  is  a  great  purifier  of  the 
air. 

It  has  been  proposed  by  Dr.  Fox  to  use  it 
on  a  large  scale  for  this  purpose.  For  example, 
he  says — 

"  OztmQ  should  be  diffused  through  fever- 
wards,  sick-rooms,  the  crowded  localities  of 
the  i>oor,  or  wherever  the  active  power  of  the 
air  is  reducetl  and  poisons  are  generated.  Its 
employment  is  especially  demanded  in  our 
hospitalR,  situated  as  they  mostly  are  in 
densely-populated  districts,  where  the  atmo- 
sphere is  nearly  always  polluted  by  rebrcathed 
air,  decomposing  substances  and  their  pro- 
ducts, and  where  no  mere  ventilation  can  be 
fully  effective.  If  practicable,  it  would  bo 
hi^'hly  advantageous  to  direct  streams  of  sea- 
air,  or  air  artificially  ozonised,  into  the  fever 
and  cholera  nests  of  our  towns.  Ozone  may 
\te  easily  disseminated  through  public  build- 
ings, theatres,  and  other  confined  atmospheres, 
where  numbers  of  people  are  accustomed  to 
assemble,  in  order  to  maintain  the  purity  of 
the  air.*' 

Lender  also  (Goschen's  Deutsche  Klinik, 
1H72-73)  has  lately  come  forward  as  an  ardent 
champion  of  the  medicivl  application  and  effi- 
cacy of  ozone,  which  he  recommends  both  as 
ozonised  air  and  water  in  tuberculosis,  rheu- 
mutisni,  asthma,  &c. ;  but  it  is  argued  by  the 
opix>nent8  of  the  ozone  treatment,  that  it  is 
imi>o8sible  to  convey  into  the  blood  a  body  of 
such  unstable  composition,  and  that  inhaling 
ozone  would  result  in  breathing  oxygen  only. 
It  would,  however,  appear  from  the  observa- 
tions of  Lehonc  (IJerl.  Chem.  Ges.,  1873, 122G) 
and  Honzeau  (Ann.  Cliim.  Phys.,  [4,]  xxviL  16), 
that  it  is  more  stable  than  generally  believed, 


for  after  working  with  ozone,  its  peculiar  odour 
adhered  to  c«-heir  hands  and  garments  for  some 
time. 

Lender  ir  putting  his  belief  to  a  practical 
tost,  for  he  has  established  an  ozone  manufac- 
tory, and  he  sells  ozone  inlialations  at  7^d. 
per  cubic  foot,  or  £1  per  cubic  metro. 

Oxygen  coutaining  about  10  ]\er  cent,  of 
ozone  kills  small  animals  very  rapidly.  Small 
birds  will  die  in  such  a  mixture  in  less  than 
two  minutes,  liespiration  is  rendered  slower, 
the  pulse  gets  weaktr,  and  the  blood  is  ren- 
dered venous.  ThJH  latter  is  a  remarkable 
phenomenon,  the  very  reverse  of  what  theo- 
retically might  have  been  ex|)ectcd.  This  is 
considered  by  Dewar  and  M^Kendrick  to  be 
caused  by  the  high  specific  gi-avity  of  ozone, 
which  exceeds  that  of  carbonic  acid,  and  there- 
fore retards  the  diffusion  of  the  latter  out  of 
the  blood. 

Ozone  also  produces  a  very  powerful  irritant 
action  on  mucous  membranes.— (Dew ah  and 
M'Kendiuck,  R.  Soc.  Ed.  Proc,  Session  1873, 
1874.) 

The  exact  influence  ozone  exerts  on  health 
and  disease  is  still  unknown.  Some  observers 
are  inclined  to  ascribe  the  greatest  importance 
to  this  agent,  others  even  doubt  its  very  exist- 
ence. Schon1>ein  observed  at  Berlin,  during 
an  epidemic  of  influenza,  a  considerable  quan- 
tity of  ozone ;  and  Dr.  Pietra-Santa  has  also 
shown  that  when  influenza  prevails,  the  ozone- 
papers,  show  lively  reactions. 

Billard  Wolf,  Boeckel,  and  Strambis  agree 
that  the  cholera  in  Strasbourg,  Berlin,  and 
Milan  coincided  with  the  absence  of  ozone, 
and  that  it  reappeared  on  the  decline  of  the 
disease.  Others  have  attempted  to  trace  a 
connection  between  fevers,  chest  diseases,  and 
other  maladies,  and  the  presence  or  absence  of 
ozone. 

These  facts  have,  however,  been  disputed, 
and  the  whole  (question  requires  many  thou- 
Knn<l8  of  accurate  observations  before  it  can  be 
settled  definitely. 

The  observation  of  ozone  is  usually  made  by 
the  aid  of  iodised  litmus  and  pai)ers  coated 
over  with  a  composition  of  iodide  of  potassium 
and  starch. 

Schonbein's  proportions  are  1  part  of  fmre 
iodide  of  iwtassium,  10  parts  of  starch,  and 
200  of  water.  Lowe's  is  1  part  of  iodide  to 
5  of  starch.  Muffafs  is  1  to-  2.3.  The  best 
arrowroot  should  be  used  for  starch.  It  should 
be  dissolved  in  cold  water  and  filtered,  so  that 
a  clear  solution  is  obtained.  The  ioilide  ia 
dissolved  in  another  portion  of  water,  and 
gradually  added.  The  )>aper,  cut  in  slips  ui  d 
l)reviouBly  soaked  in  distilled  water,  is  placed 
in  Ihe  mixed  iodide  and  starch  for  several 
houra ;  and  lastly,  slowly  dried  in  a  cool  dark 
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]>l{ice,  the  Blips  being  hung  horizontally.  | 
8chotibein*8  pui)er8  require  moistening  with  ! 
water  after  exposure  before  the  trial  is  taken.  I 
The  following  sources  of  error  in  the  old  ex-  '■ 
periments  must  be  avoided  : — 

** Errors  cusociaUd  with  the  old  Ozonometric 

Method. 

-    ,         .,      c   y  1     r  Employed  in  the 

1    Impurity  of  chemicals,  J        manufacture 

2.  Impurity  of  paper,        \       ^^  ^,^^  ^^^^ 

3.  Formation  of  tlie  iwlate  of  potash. 

4.  Non-union  with  the  starch  of  the  whole 
of  the  liberated  iodine. 

5.  Cliangcs  in  the  force  of  the  wind. 

G.  Bleaching  and  fading  of  coloured  tests  , 
from— 

a.  Formation  of  the  iodatc  of  potash. 
/'.  ExccRs  of  moisture  in  the  air. 
r.  A  high  teiiiperjiture  of  the  air. 
d.  A  great  velocity  of  the  air. 
f .  A  long  exposure  to  the  air. 


/.  Sulphurous  acid  in  the  air. 
g,  Tnji4  antozonc  in  the  air. 

7.  Light. 

8.  Ozonometers  faulty  in  constmctioD. 

9.  Differences  of  aspect  and  elevation.'— 
(Fox,  Ozone  and  Antozone.) 

The  iodised  litmus  papers  are  to  be  um] 
wlien  ozone  is  to  be  estimated  to  the  cxclutrioo 
of  all  other  bodies.  A  great  variety  of  in- 
formation on  this  subject,  and  directions  of  a 
most  explicit  character  as  to  the  obserrioj:  of 
ozone,  are  given  in  Dr.  Fox's  work.    See  Ajb, 

OZONOMET£B,  &C. 

Ozonometer -Tliis  word  is  derived  frm 
the  Greek  oro,  I  smell,  and  meiro»,  a  meuure. 
The  papers  referred  to  in  ozove  (see  Ozo^H)  are 
ozonometers.  Tlie  word  is  more  geueraUy 
applied  to  a  box  the  bottom  of  which  is  out, 
and  in  which  are  hung  properly  -  prepaml 
papers.  There  are  various  modifications  of  tLi) 
apparatus— the  above  is  the  simplest. , 


P. 


PancreaSjor  Sweetbread— A  compound 
sacculated  gland  which  secretes  a  fluid  c<dlcd 
the  pancreatic  juice.  This  secrrtion  contains 
three  ferments  —  one  converts  starch  into 
sugar,  another  changes  albuminoids  into  albu- 
iiiinosd  or  ]>ei»tone8,  and  a  third  breaks  up 
thelar.;e  granules,  crystals,  and  globules  of  oil 
and  fat  into  myriads  of  minute  jiarticles  of 
from  3jj*g^  to  izljrs  of  an  inch  in  diameter; 
and  so  tlie  fat  is  emulsified  and  converted  into 
a  milky  liquid,  which  mixes  freely  with  water 
and  passes  through  the  tissues  of  the  intes- 
tines into  the  lacteals. 

The  secretion,  even  though  it  be  rendered 
acid,  still  acts  upon  fut.  During  twenty-four 
hours  about  1  lb.  is  secreted.— (Ruth euford.) 
The  secretion  commences  when  food  is  intro- 
duced into  tlie  stomach.  The  flow  is  at  first 
very  slow ;  it  gradually  becomes  faster,  and 
attains  its  maximum  in  about  four  hours  aft^r 
food  has  been  introduced  into  the  stomach ; 
by  about  the  seventh  hour  it  has  entirely  dis- 
api)eared.  The  following,  according  to  IJi«lder 
and  Schmidt,  is  the  composition  of  the  pan- 
creatic fluid : — 

Water       .... 

OrKunic  nuitter  (pancreatine) 

Chloride  budium 

Free  soda 

rho.<!phatc  of  .'ioda    . 

Sulphate  of  soda 

!:^ulI)hate  of  potassa  . 

Combinations    ( iV"'*^   «:* 


^Uxide  of  iron 


9  0  76 
00-38 
7o6 
0-32 
0  45 
0  10 
0-02 
DM 
0*0  *» 
002 


1000  00 


Pancreatine  is  a  nitrogenous  organic  sub- 
stance of  the  nature  of  ptyalin  or  diastase. 
It  is  coagulable  by  heat  and  nitric  acid,  and  by 
sulphate  of  magnesia  in  excess.  Unlike  albu- 
men, it  can  l>e  redissolved.  For  consi deration 
of  this  organ  as  an  article  of  diet,  we  Sweet- 
dread. 


Paper-Hangings,  "Wall-Papen,  ke. 

—The  more  common  colours  used  for  wall- 
papers are  as  follows ; — 

JSlacks. — Frankfort  ivory  and  blue  black. 

Jiliics. — Prussian  blue,   verditer,  and  fac- 
titious ultramarine. 

Browns. — Umber  (raw  and  burnt)  and  mil- 
turcs. 

Gretfs. — Prussian  blue  and  blue  black,  with 
Spanish  white. 

Greens. — Brunswick  green,  Schecle's  green, 
Schwcinfurt  green,  and  green  verditer;  ftlw 
mixtures  of  blues  and  yellows. 

Ileds. — Decoctions  of  Brazil  wood  (cbiefl!)i 
brightened  with  alum  or  solution  of  tin,  *^^ 
red  ochres,  and  sometimes  red  lake. 

Violets. — Decoction  of  logwood  and  aJ^^ 
also  blues  temi>ered  with  bright  red. 

Yellows.  —  Chrome  -  yellow  decoction  ^^ 
French  berries  or  of  weld,  terra  di  Si*?'**' 
and  the  ochres. 

Whites.— Vrhiielcad,  sulphate  of  barT^ 
plaster-of -Paris,  and  whiting,  and  mixtur*?^  ^ 
them. 

Of  all  the  above,  the  greens  are  the  o""*'? 
colours  liable  to  injure  liealtli.    <*<  Absk^  ^^' 
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"Wilkinson  &  Son  of  London  Lave 
introduced  some  patent  washable 
ijciiig-*,  which  may  be  cleansed  when 
wjusliinir,  and  which  liave  the  advan- 
?c(>niing  as  hard  as  stouo  when  hung. 
:,  these  papers  are  of  interest,  inius- 
they  arc  said  ni»t  to  absorb  the  cou- 

infrctious  disorders  ;  so  that  a  sick- 
be  thoroughly  cleansed  by  the  simple 
Ml  of  soap  -  and  -  water,  without  the 
of  strijjping  the  jjaper  olf  the  walls. 
t,  vol.  ii.  l»7l*.) 

ise,  Orains  of— Ste  Cardamom. 

ine  —  A  substance  discovered  by 
ach  in  coal  tar.  It  is  obtained  from 
coal,  Ilungoon  petroleum,  and  peat, 
ito,  haul,  translucent  l>ody,  melting 
110"  F.  Chlorine,  sulphuric  acid, 
acid  Ik'Iow  "^V^^  F.  ,  exert  no  influence 

* 

lice  its  name,  par  affin^j  from  its  want 
.     It  is  used  for  making  candles,  and 

to  the  microscopist  in  embedding 
1  onler  to  cut  line  sections. 
ir  oil  is  a  niincnd  oil  obtained  from 
ation  (»f  cannel  coal,  }>oghead  coal, 
teniiK-raturc  considenibly  lower  than 
i)yed  in  the  manufacture  of  gas.  It  is 
aml>er  C(dour  ;  specifij^  gnivity,  •82i». 
temiK>niry  ignition,  loO""  F.  ;  odour 
his  oil  and  otliers  Bimilar  arc  now 
nployed  for  illuminating  puriK)8e8. 
objection  to  their  use  is  the  frequent 

resuliiu;^  from  the  fracture  of  the 
any  laihvay  carriages  are  lit  by  par- 
lu  the  event  of  a  collision,  the  reser- 
5  may  be  fractured,  and  the  liglited 
.»wn  on  the  passengers.  Water  will 
i^uish  it,  and  the  only  way  to  pro- 
ise  of  accident,  is  to  throw  over  the 
1  a  mat  or  garment  to  exclude  the 

lies  — Human  parasites  are  both 
nl  vegetable :  the  former  include 
animals  living  in  the  interior  of  the 
dy  ;  and  EctnZ'tn — those  which  infest 
i>r.  Tlie  veg<'table  parasites  are  the 
I  and  J\j>i^>li>/ta— the  former  existing 
'rior,  and  the  latter  on  the  exterior, 
tody.  The  following  arningement 
principal  panu^ites.  It  is  slightly 
>ni  a  table  given  in  Aitkcn's  *' Science 
ice  of  Medicine."  The  more  imjior- 
;itCM  which  infest  food  are  described 
ir  re>j»ective  headings. 

Tadi.e  of  Human  l»AttA>iiKs. 

I.  Entozoa. 

stis  fnd«»jr'.'na,  ItVfr. 
niultifuia,  brain. 
mum  scu  i^clcro^loIna  duodcnale,  ititc^- 


•  I 


l» 


»« 


»» 


f» 


I 


Anthomyia  cauicularis,  intestines 
A.Hcaris  alata, 

lumbricoldes, 
my^ntax. 
Dilharzia  seu  Distoma  hiematobia,  portal  and  venntu 

ijf.  t^n. 
Dothrioccphalus  cordatos,  intestines. 

,,  lalus,  „ 

Cystictrrcus  ccIlalo.»a>  seu  tclte  cellulose  (C.  of  Twnia 
Boliuin),  musdes. 
,,  of  Taenia  margiuata  (C.  teDnicoUis),  «V 

testincs. 
Ductylius  acuU>atu8,  urinary  bladder. 
Diplosuma  crenatus,  ,, 

Distoma  seu  Diytomura  cra.«.4Uin.  thtodrnum. 

„      Lepaticum  seu  Fa>ciola  h'.*patica.(;ii//-6/afZ(f''r. 
hcterojihyea,  intestines. 
lanccolatum,  hepatic  duct. 
,,      oculi  huiuani  seu  ophthalmobium,  capsulf  »' 
crystallint. 
Ditnichyceras  mdus,  intestines. 
EcbiDOcoccus  hominis  (liydatid  of  Ticnia  Echinococ- 

cus),  liver,  spleen,  and  omrntum. 
FilariabroDchialis  seu  truchealis,  fironchial  glinds. 
,,       seu  drucunculus  .Mcdiuvusis,  skiU  andarenlar 

tissue. 
,,       sanguiDis  homiuiff,  blood. 
„       oculI  seu  Loutis,  eye. 
Ilcxatbrydium  piuguicula,  ovary. 

,,  yviianim,  venous  system. 

Monostoma  Leutis,  crystalline. 
iKstrus  bominis,  intestines. 
Oxyuris  venuicularis,  ,, 
Peutastoma  coustrictuni,  intestines  and  liver. 

,,  douticulatum.  intestines. 

roly^toma  piupuicula,  ovary. 

„         suitKuicula  slu  veuarum.  venous  systim. 
Spiroi>tera  hominis,  urinary  bladdrr. 
:Strongylus  seu   Eustrongylus  broucliialis,  bronchial 
tubes. 
„  sou  Eu^tronfrylus  gigas  (A^caris  renali^^ 

kidney  and  intestine.*. 
Tieuia  acantbutrias,  inle^tin'S. 
,,      clliptica, 
,,      ilavopUDCta, 
,,      lopbusoma, 
,,      mediocunellata     ,. 
,,      nana*  intestines  and  livtr. 
,,      Kolium,  intestines. 
Tetmstuma  reualc,  kidney. 
Tricliina  spiralis,  muscles. 
TriclioCfpbalus  d»si»ar,  in.'estincs. 

II.  Ectozoa. 

Dcmodex  i»cu  Acarus  foUiculurum,   sdnxceous   sub- 
stance of  cutanetms  fiAlicUs. 
Pcdiculu:)  capilts  (bead  lou.se). 

,,         corporis  sou  vestimenti  (body  louse). 

,,         palpebrarum  brow  louuv). 

,,         pubis,  IMitbirius  ingiiiDalis  ^crab  louse). 

,,         tabcsccntium,  jththeiriasis  {lousy  disease). 
Puk'X  penetrauH  (eliiK«>tJ).  skin,  cellular  tiuue. 
Surcoptes  seu  Acarus  scabici  (itch  ioMrct),  scabies. 

III.  Entuphyta  and  Epijihyta. 

.\oborion  U'bcrtii   (Tricopbyton    tODSurans;,   Tinea 
tonsurans. 
,,       Scbuuleiuii,  Tinca/avosa, 


»» 


»» 
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Cifinj'ositiun  v/ 2 \ aches  (Frrsemi'S). 


Dnioh. 


.Sohil»te  Matter— 

Sujrttr       .... 

>'re«.'  Hcid  (rcilup'"*!  to  #*qui. 
valent  In  lualio  nriii)    . 

Albumlnou:«  hiil»tuncc8  . 

Pi'CtOUS  subaUiuct'it . 

Ash 

Jn^otuhle  Hotter — 

.^f*«'«ia        .... 

Skills        .        .        .        .  ) 

p«Ttos<»  .     .  .  r 

[Ask  from  infniuhlr.  itinttrr 

included  in  wcightsgiven]    [0045] 
Water      ....      bi'MO 


1-580 


oni2 

I)  A'H  ) 

6  ai.T  i 

0  422 

4  021) 
OO'Jl 


lUOOOO 


1505 

11058 
0  1U3 

6  704 
2  420 

[0  1  r>r.] 
;ti.'i40 

100  000 


{Pf/rus  cotnintinin)— Tills  fruit,  like 
tlie  ai»j)lo,  is  indigerumH  to  thi.s  country,  but 
the  wild  peur  is  u  very  iiisijjuiticiiiit  fruit.    Its  . 
cuni|Hi8itiou  is  na  fullowH  :  — 


Cornjiosition  of  J'car  (Fu  tj* k  m  i ■  s). 

N.I.  1. 
»S,/,./,Je  JU alter— 
Stiv'Jir       ....  7  000 

Free  acid  ('reduced  to  cqni- 

valunt  in  malic  nri>.)    .  0*^74 

Alhuniiiious  MiWstancch   .  o'2')) 

INictous  Hub.staiiccs.  &c.    .  ">  2s  1 

Ash U  285 

ImolnHe  Matter— 
Seeds         ....  o;j{»0-» 

Skin.s         ....  3-420 ; 

Poctoso     ....  1340 

lAfh  fi'Oin  inf'tlublr  mnttrr 

iudxuied  iw  icc'ufkis  given]  [0  050] 

Water       .        .  .  83  050 


No.  2. 

7  04U 

trace 

4  40  I 
0-284 

3  518 
0  005 

[0-040] 
8;0  .<7 


100  000  l.UCOO 

I— The  gardcn-pca  is  derived  from  the 
Pisum  mtirum^  n  native  of  the  south  of 
KuroiKJ,  but  long  known  in  England.  The 
fiold-j)ea  grown  by  the  farmer  to  feed  cattle 
with  is  from  the  Pisum  arrnific.  Peas  require 
a  good  deal  of  iKjiling  to  render  them  digest- 
ible ;  but  when  old,  no  amount  of  boiling  will 
soften  them— indecMl,  they  only  become  hardor. 

Tliere  is  a  kind  (»f  jKia  called  the  suffar-jKU^ 
the  pods  of  which  are  gathered  young,  and 
c«)oked  and  eaten  with  the  seeds  iu  them  m 
the  same  way  as  French  beans. 

The  following  is,  according  to  Parkes,  the 

composition  of  peas  (I'ia  ini  ttativum):^ 

Water  14  500 

Leffuinlnc,  nihumeu,  and  gluten 
like  sub.'<tances 

r<'lluIose 

iStna^h,  dextrine,  and  bu^'ur 

Fnt 

('liloro|diyll 

falls 

]*oi;istt 

.Soda 

Lime 

Mu^ncsia 

Iron 

Phosphoric  acid    .... 
(Sulphuric  J  cid        .... 
Chloride  of  iKiUi!>>ium    . 
('bloride  of  fcudium 
Chlorine         .... 


22  300 
4-0(»0 

62  00  J 
2  090 
1-2)0 
2-400 
0  8^.) 
0-103 
0-lnO 
0180 
0  023 
0-850 
0  077 
0  007 
0-044 

'OOtJO 


Compotition  of  Uried  I'esu  (Paye-'i 

Nitro;;enou8  matter 

Starch        

Ollulo^e 

Futty  Hint  tor 

Minimal  matter          .... 
Water 


i^i  7 

2  1 
a  I 
8  J 


Pea-flour  resembles  very  closely  bean-flonr; 
the  chief  difference  consists  in  the  size  of  tlm 
Htarch  cori^UHcles,  which  are  much  smaller  iu 
l»ea  than  in  bean  flour  (mc  fig.  04). 


PEA    FLOUR,  DRY. 


I 


Fig.  64. 

Pea-flour  is  employed  as  an  adulterant  with 
a  variety  of  substances,  notably  i>epiier,  flour. 
&c. 

The  fidlowing  shows  the  com})osition  of 
some  of  the  Indian  i>ea."»: — 


I'iMvm  CoJmuiM,- 

I        Iiid.-A. 


Water 

Nitrojreuousi  i>ub>-tano';K... 
Fat 

Mineral  matters 


11-70 
27  HO 

147 
SO.".*? 

2  4$ 


1II-63 
221'> 

1-W 
C2i:5 

311 


101261 


Penalties  —  All  i>enaltie8,  forfeiturw. 
costs,  and  expen.'*es  directed  to  be  recovore«l 
in  a  summary  manner,  or  not  otherwise  pru- 
vided  for,  may  ]»o  prosecuted  and  recovere*! 
under  the  "Summary  Jurisdiction  Act**' 
before  a  court  of  summary  junsdiction  {V. 
H.,  8.  251) ;  Imt  proceedings  for  the  recovery  of 
penalties  are  only  to  bo  taken  by  the  perst'U 
aggrieved,  or  by  tho  local  authority  of  the 
district,  except  the  consent  in  writing  of  the 
Attorney-CJeneral  be  obtained.  But  this  re- 
striction does  not  apply  to  the  proceedings  of 
a  local  authority  with  regard  to  nuiMOice*. 
offensive  trades,  houses,  kc,  without  their 
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Utiict,  in  cases  in  which  the  local  authority 
re  authorised  to  take  proceedings  with  re- 
port to  any  act  or  default.— (P.  H.,  s.  253.) 

Unless  otherwise  provided  for,  the  {)6ualty 
» thus  npplietl :  One-half  goes  to  the  informer, 
nd  tlie  rem.iinder  to  the  local  authority  of 
he  district  in  which  the  offence  was  cora- 
iiirted  :  hut  if  the  local  authority  bo  the 
tiforiner,  thoy  are  entitled  to  the  whole  of  the 
tenuity  recovered.  All  penalties  and  sums 
ccovered  by  a  local  authority  arc  paid  to  the 
ri.-:i5urer,  and  carried  to  the  account  of  the 
ami  apjilicablo  to  the  genend  purposes  of  the 
:'u]»lic  Health  Act. 

(The  justices  «»r  court  have  power  to  reduce 
►entities  imposed  by  C  (Jeo.  IV.  c.  78. — P. 
H.,  Part  III.) 

llie  fnlldwing  is  a  list  of  various  penalties 
which  may  bo  imposed  uudcr  the  Public 
Elealth  Act,  187."i  :— 

Bui/'iin;/  or  re-erecting  a  house  in  an  urban 
liittrict  without  proper  drains,  &c.,  Jt'oO  or 
less.  -  (P.  H.,  s.  25.)  For  building  or  re-erect- 
ing a  house  in  any  district  without  proper 
uinitarv  conveniences  (privies,  &c.),  £20  or 
!e*8.  — (P.  H.,  s.  ;i5.) 

Unauthorised  building  over  sewers  and 
nder  streets  in  an  urban  district,  1*5  penalty, 
nd  -lOs.  per  day  duiing  continuance  of  of- 
?nce.— (P.  H.,  s.  20.) 

Bur'otl. — For  obstructing  a  justice's  order 
ith  regard  to  the  burial  of  a  i>erson  who  has 
cd  from  an  infectious  disease,  &c.,  £5  or  less. 
iP.  IL,  s.  142.) 

Bufatrs.  —Penalties  may   be  imposed    by 
cil  authorities  for  the  contravention  of  by- 
ws  -such  penalties  are  not  to  exceed  1*5;  I 
id  for  continuing  offences  further  penalties 

sums  m>t  exceeding  Aih.  a  day. — (P.  H.,  s.  \ 
1^5.)     Penalty   for  injury  or  defacement  of 
ly  ImvihI,  kc.y  on  which  a  notice  or  bylaw  of 
Kical  authority  is  insciihed  by  the  authority 

the  Local  (Jovernnunt  IJnard,  or  of  the 
cal  authority,  £T»  or  less.— (P.  H.,  s.  300.) 
Ctllara. — Unauthorised  occupation  of,  20s. 
T  day.  — (P.  H.,  s.  lA.) 
CUnnj*i/iff  and  WhitfWfuthiitf/^  d'c.  — Failure  to 
»nii»ly  with  notice  to  cleanse  and  whitewash 
ln>u8f,  10s.  pertlay. — (P.  II.,  s.  40.) 

Confr<irts.—x\\\  contnicts  are  to  specify 
me  jKCuniary  penalty.  — (P.  H.,  s.  174.) 
Ificers  or  servants  bein^  concerned  or  inter- 
tird  in  Contracts,  accepting  fees,  are  liable  t«» 
pmalty  of  £50,  recoverable  with  full  costs 
'  Hiiit. 

Dijtiiifrrfion. — Failure  to  comply  with  notice 
»  disiiifrct  and  cleanse  articles  and  premises, 
>t  less  than  Is.,  and  not  more  than  10s.  per 
ay.  K.xpenses  of  local  authority  doing  th«' 
ork  may  also  be  recoveroil.-  (I*.  II. ,  s.'  120.) 
ailure  to  disinfect  i  ublio  conveyances  after 


conveying,  infected  persons,  £5  or  less. — (P. 
H.,  8. 127.)  For  letting  infected  houses  with- 
out proper  disinfection,  £"20  or  less.— (P.  H., 
8.  128.) 

Drains^  dtr.  —  Unauthorise<l  connection  of 
a  drain  with  a  sewer,  £20  or  less.— (P.  H.,  s. 
21.)  For  neglecting  to  comply  with  notice 
for  the  construction  *  of  jjrivies,  &c.,  for 
factories,  £20  or  less,  and  408.  jHjr  day. — (P. 
II.,  s.  lis.)  For  non-compliance  with  notice 
for  the  constructitm  of  drains,  privies,  &c., 
10s.  iKjr  day.— (P.  II.,  s.  41.) 

Epidemic  Di:icasig.—¥or  violation  or  ob- 
struction of  the  regulations  of  the  Local 
Government  Board  with  regard  to  epidemic 
diseases,  £5  or  less.- (P.  H.,  s.  140.) 

ExiXtsureot  infected  peraons  or  things,  £5  or 
less.— (P.  IL,  s.  12*).) 

Houses  or  Jivoms.-  iHIaking  false  statements 
with  regard  to  infectious  diseases  for  the  pur- 
l>oses  of  letting,  1*20  or  less,  or  imprisonment 
for  one  month,  with  or  without  hard  labour. — 
(P.  U.,  8.  129.)  ' 

Lodo in ff- Houses. — Receiving  lodgers  in  un- 
registered houses  ;  failure  to  make  a  report ; 
failure  to  give  notice  of  infectious  disease,  £5 
or  less,  and  40s.  i>er  day  during  continuance  of 
offence.  Kefusal  or  neglect  to  affix  or  renew 
notice  of  regulation  in  common  lodging-house, 
£5  or  le.ss,  and  10s.  a  day  during  continuance  of 
offence  after  conviction. — (P.  H.,  s.  70.)  For 
neglecting  the  limewashing  and  cleansing  of 
lodging-houses  according  to  the  Act,  40s.  or 
less.- (P.  II.,  s.  82.) 

A/aMMre.— Failure  to  comply  with  a  notice 
of  urban  authority  to  i»eriodically  remove 
manure,  &c.,  20s.  a  day.— (P.  II.,  8.  50.) 

Meat. — For  exi>osing  for  sale  or  having  in 
possession  unsound  meat  and  other  articles  of 
food  specified  in  the  Act,  jL20  or  less  for  each 
carcase,  or  piece  of  meat,  or  fish,  &c.,  or  three 
months'  imprisonment,  with  or  without  the 
option  of  a  fine.  —  (P.  II. ,  s.  117. )  For  obstruc- 
tion of  ofHcer  inspecting  the  food,  £5  or  less. 
-(P.  IL,  8.  118.) 

Mtn'tfftKje  of  Rate, — Refusal  of  custodian  of 
register  to  permit  ins|>ection,  £5  or  less.  Ne- 
glect or  refusiil  of  clerk  to  register  transfer  of 
mortgage,  £*20  or  less. 

Nuisance.— 'Yha  court  may  impose  a  penalty 
of  £5  or  less  witli  regard  to  nuisances  generally. 
—(P.  II. ,  H.  1>8.)  For  want  of  diligence  in 
carrying  out  the  order  to  abate  nuisances.  Ids. 
lK*r  day  ;  for  contravention  of  onler,  if  wilful, 
20s.  per  day  duiing  such  contrary  action, 
b<-si(les  the  expenses  of  the  local  authority  in 
abating  the  nuisance.— (P.  II.,  s.  98.) 

For  nuisiinces  from  pigs,  pigsties,  and  the 
contents  of  cesspools,  \c.,  overflowing,  40s.  <»r 
less,  and  5s.  per  day  during  continuance  of 
offence.— U'.  H.,8.  47) 
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Obatruciion,  —  For  wilful  obstruction  of 
member  of,  or  jierson  authorised  by,  local 
authority,  £5  or  less. — (P.  H.,  s.  300.) 

Obstruction  of  owner  by  occupier  in  carrying 
out  any  of  the  provisions  of  the  Act,  i'5  per 
day,  commencing  twenty-four  hours  after  non- 
compliance with  the  justice's  order. — (P.  H., 
8.  30C.) 

(tj^cat, — Certain  i>flices  are  not  to  be  held  by 
the  same  person.  Penalty  for  olfence,  £'100,  re- 
coverable with  full  costs  uf  suit. — (P.  11.,  s.  11)2.) 

Order  of  Jugticts. — Kefusid  to  obey  order  for 
admission  of  local  authority,  £5  or  less— 
(P.  H.,  8.  103.) 

JttiUg. — U'ff  usal  of  ofBcor  in  custody  of  rate- 
books, valuation  lisits  for  the  relief  of  the 
lM)or,  &c.,  to  permit  inspection,  £5  or  less.  — 
(P.II.,  s.  212.) 

Refusal  of  person  to  i>erniit  insjK'ction  of 
rate,  £5  or  less.— (P.  H.,  s.  211).) 

ScavaKjint/. — Obstructing  the  contractor  or 
local  authority  in  scavenging  the  streets,  or  in 
the  removal  of  refuse,  £5  or  less. — (P.  H., 
B.  42.) 

Neglect  of  local  authority  to  scavenge  after 
umlertaking  to  do  so,  as.  j)er  day.— (P.  H., 
B.  43.) 

Streets.  —Wilful  unauthorised  displacement 
or  injury  of  paivemcnt  stones,  injury  to  fences, 
&c.,  of  streets  veste<liii  urban  authority,  £5  or 
less,  and  a  further  penalty  of  5s.  or  less  for 
every  square  foot  of  pavement  iujureil,  &c. 
Compensation  may  also  be  awarded  by  the 
court  for  injury  to  trees.— (P.  H.,  s.  141).) 

For  building  or  bringing  forward  buildings 
beyond  the  general  line  of  the  houses  in  the 
street  in  an  urban  district,  408.  per  day  after 
written  notice.— (P.  H.,  s.  150.) 

Trade^  Offensive, — Unauthoiised  establish- 
ment of,  in  an  urban  district,  £50,  and  40s. 
per  day  during  continuance  of  offence. — (P.  H., 
8.  112.)  Nuisance  arising  from  offensive  trade 
is  punishable  by  a  penalty — for  first  offence, 
not  less  than  408.,  and  not  exceeding  £5  ;  for 
second  or  any  subsequent  offence,  double  the 
amount  of  the  last  penalty  which  has  been 
imposed,  but  in  no  case  to  exceed  4*200  (P.  H., 
s.  114.) 

Waler. — Pollution  of  by  gas,  £200;  and  when 
offence  is  continued  at  the  end  of  twenty-four 
hours*  notice,  £'20  per  day. — (P.  II.,  s.  (»8.) 

For  injuring  water-meters,  408.  or  less,  an<l 
the  damage  sustiiined  may  also  be  recovered. 
—(P.  H.,  B.  CO.) 

Works. — For  wilful  damnge  of  works  or 
property  belonging  to  a  local  authority,  in 
oases  where  no  other  penalty  is  provided,  £5 
or  less.  — (P.  H.,  s.  307.) 

Pentagraph— This  is  an  instrument  for 
taking  exact  oo2>ies  of  plans,  maps,  designs, 


j  &c.,  which   it  will  reduce,  enlarge,  or  cojij 
same  size,  no  matter  how  crooked  or  complex 
the  outlines  may  be.     Pentagraphs  range  in 
price  from  £3, 38.  to  £10,  lOs.,  and  the  impor- 
tance of  getting  a  really  good  instrument  cau- 
not  be  too  strongly  iusisted  upon.    To  medical 
officers  of  health,  inspectors  of  nuisances,  ic., 
a  pentsigraph  is  invaluable ;  for  by  its  aid  the 
phiu  of  a  parish  or  village  may  be  readily  cojiied 
from  the  Ordnance  maps. 

Pentastomata— Pentastomata  are  pan- 
sites  winch  have  been  found  in  the 
1  iver  of  man.  The  Penteutoma  den- 
t  ten  fa  turn  has  l>eou  shown  by 
I^uckairt  to  be  the  lamo  of  the 
Peniastoma  tfcnoldes,  and  has  been 
found  in  the  liver  and  small  intes- 
tines. The  Pentastoma  constrictum, 
has  been  found  in  one  or  two  in- 
stances. The  accompanying  dia- 
grams (from  Ait  ken)  iUustrate  the  appearanre 
of  the  parasite. 

a  and  b  (fig.  05)  are  of  tho  natural  vii^- 
Fig.  00  represents  the  same  specimens  BOibc* 
what  magnified. 
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Flpr.  06. 

Fig.  07  represents  the  anterior  aajiect  of 
flattened  head-end  of   the  |iarasite.       *' 
dotted  lines  from  a  and  h  point  to  two  u 
of  hooks  or  claws,  one  pair  on  each  side 
pit   or  mouth  c.     The   points  of  the  c! 
indicated  by  a   are  seen    nearly  in  pro 
those    at   b  are   directed   more  towards 
observer.    These  claws  appear  to  be  impla^c  ited 

in    socket- like    hollows  or   depressions,  ^^^' 

rounded  by  much  loose  integument.  T-^cJwe 
socket-like  hollows  appear  to  be  elevate«c:3  on 
the  summit  of  the  mass  of  tissues  whiclk-  ^cs 
underneath  tho  folds  of  integuments  <Qr- 
rounding  the  base  of  the  hooks.  These  x~»  *rt« 
are  regarded  as  the  feet  of  the  j>ar».  «iit«» 
and  tho  hooks  are  the  foot-claws.     Tht^    pi^ 
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loutli  (in.lic.itrd  hy  tbe  dotted  line  to  f) 
an  iivul  b1ihi>p,  tlio  long  axii  of  tlie  oval 
;  in  the  din-ctjun  of  tbe  length  of  tbe 
.1.  Tlio  leiiii  or  outer  margin  of  tho  pit  ii 
iLcil  lif  a  well-dctincd  tliin  line.      Tiivrc 


no  apincK  nor  liooko  on  the  integument  0! 

cli.iiKiited  body."— (AlTKEN.) 
'be  Priil-iHoma  enntlriclam  It  unknown  in 
■  country.     In  the  reconleil  ctuea  it  ngipcnrs 
liave  catuerl  death  by  inducing  iieritonitia. 

?«pper— r.lnck  |.cp|>er  in  the  dried  imma- 
I  Iruit  of  J'iper  nigram,  one  of  the  Pi/nr- 
",  or  repperworti. 

iVliite  i>c]ipec  ii  tLe  ■.ime  berry  decorti- 
(d,  or  ili-ptivcd  of  it>  outer  and  blnck  buak  : 

The  lVii|i.Ti>-ort»  lire  n  well-iiffiueil  nntural 
!tr,  isjnline.i  fi  the  hcitteit  parts  of  tho 
rhl,  >nd  dtUghtini'  in  loir  plwei,  valleya, 
I  the  l.anki  of  river*.  Although  ncitl^cr 
nnmlier  of  its  genera  nor  uf  iia  ajiecic^a  ia 
it,  yet  thi.  whole  onlet  ia  rernaikiilile  for  s 
iaty  of  activH  and  naeful  phuta — (.g.,  iLe 
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aromatic  black  anil  lon^  pepperi,  the  oatrin- 
gent  mutieo,  tbe  intoiicatins  Afoproptprr  mf^ 
thi/alKum,  the  different  varictjea  of  culiebi 
uaeful  in  the  treatment  of  ioflamed  mucoua 
membranea,  and  aevernl  other  plants  poasesa- 
ing  Diediciiiul  propertica.*  l>e1ong  to  the  n&tu- 
I  ral  order  of  PiiKniftir, 

Black  pefij^er  itaelf  ia  a  climhing  |ilunt, 
I  attunine  tho  height  of  from  8  to  12  feet ;  the 
I  l)eiries— or,  botauically  apeaking,  "dnipca" 
I  —are  at  firat  green,  then  red,  and,  if  left  atill 
^  longer ungatLcred,  turn  to  black;  but  before 
thia  latter  change  tukea  place  tbe  l>erriea  are 
'  gHther«<I  by  hand  and  dried  in  the  aun— Uie 
I  ivault  being  an  entire  ch.ingB  of  aippearsnco  ; 
■■  instead  of  a  red,  amooth  berry— a  bliick  or 
leddiah -black  iic|i|>eTC«m,  with  the  cortex 
crmtiacted  and  ahrivclled  in  such  a  manner  »■ 
to  fonn  a  veined  network,  ia  abtuineiL  The 
plant  ia  DultivHtcd  in  vuriou*  portiona  of  tho 
equatorial  regiona  of  tho  earth,  tho  nine  of 
cultivation  bring  confined  to  tbe  iaothemia  ut 
K.".  It  would  not,  however,  bo  atrictly  cor- 
rect to  aay  that  thia  high  mean  annual  tcm- 
pemturo  ia  oacntial,  or  even  neeeaaary;  tor 
the  fact  ia  that  it  ia  produced  prlndpnlty  in 
the  cooler  valleya,  where  the  mean  ntinnal 
temperatnre  doea  not  ]icrha|ia  exceed  70°  F. 

The  black  pepi"!rimpurteilintotlii»  country 
principally  con iLi  from  the  islands  of  BIhIuccu, 
Java,  Borneo,  and  Sumatra.  The  commercial 
1'nrietioa  are  at  leaat  five— tie.,  Malabar.  Pen- 
ang,  Sumatra,  Tning,  and  Tellicheny,  namea 
indicating  the  localities  from  whence  tliey 
aro  dcriveil.  The  differences  which  theso 
varietiea  of  |*[)pcr  present  (0  tit  ri/t  are 
evident  enough  when  the  several  eamplea 
ai-D  at   hand   for  coDiporisou,    but   it   tnkca 

solitary  sample  j  and  if  samples  of  each  of 
the  kinda  tuimed  were  niiicd  togcllier.  it  ia 
doubtful  whether  an  adept  even  could  separata 
the  berries  again,  iilciitjfying  each  sort  with 
any  corrcctnesa.  The  merchant  indeed  reliea 
more  upon  tbe  weight  thau  the  B]>|iearance  ; 
he  tokea  a  handful  of  |>eppercoms.  and  by 
long  practice  can  tell  in  a  moment  whether  it 
ia  a  liglit  or  a  heavy  simiple.  Chevnllier  bai 
determined  tbe  weight  of  what  is  technically 
CJitl<^  heavy,  hnlf-hcary,  and  light  pejiptr. 
A  litre  of  the  firat  weighed  530  grammes  ;  of 
tho  aecond,  G12  grammea ;  of  the  third,  470 
grammas.  That  there  it  considerable  differ- 
ence in  weight  in  the  different  lierries  iscerCain, 


pcnu.  ArtOflSe  ihIhius,  ciatita'VluHca,  aad  at 
poiitst  actir*  and  na>nil  properties. 
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for  the  author  carefully  weighed  100  berries  of 
each  kind,  with  the  following  result  :— 

OrnmmM. 
100  peppercorns  of  Ponanjr  weiglied  (0  2494 
^f'O  f«  Malabar        „        (Gur/Ati 

JO'J  r>  Sumatra       ,,         5  ]47« 

J?2  ..  TnirifT  „       54  57:i6 

100  ..  TelUchcrry  ,,        (4  6076 


>• 


If,  then,  quality  is  to  bo  judjrcd  of  by  weight, 
Ponaijg  and  oMalsibar  naay  be  bracketed  to- 
gether as  standing  first,  Sumatra  holding  the 
second  place",  and  Trang  and  Tellicherry 
bracketed  together  in  the  third.  The  general 
opinion  of  tlie  trade  is  that  Malabar  is  really  the 
heaviest,  and  pogsibly  the  samples  of  Penang 
which  the  author  possesses  are  unusually  fine. 
The  whole  of  tlie  ground  pejipers  of  commerce 
are  mixtures  of  different  khids  of  pepper ; 
there  is  no  such  thing  to  be  found  in  the  shops 
as  a  pure  ground  Malabar  or  a  pure  ground 
Penang.  Tlie  principal  varieties  mixed  for 
household  purposes  and  retailed  are  Malabar, 
Penang,  and  Suniatra:  tlie  first  of  these  is 
the  dearest. 

The  usual  mixture,  according  to  Chevallier,* 
is — 

33  per  cent,  of  ^Inlabar  to  pive  weight, 

.SH  per  cent,  of  Penang  to  give  strength,  and 

3u  per  cent,  of  Sumatra  to  give  colour. 

The  pepper  thus  mixed  is  either  ground  by  the 
aid  of  large  millstones,  or  in  an  apparatus 
perfectly  analogous  to  a  colfee-niilL  Tlic 
latter  mode  is  far  i>rcferable  to  the  former,  as 
the  friction  of  the  stones  develops  consider- 
able heat,  and  dissipates  some  of  the  aromatic 
principles.  Pepper  thus  damaged  by  tlie  heat 
of  the  mechanical  operations  is  technically 
known  as  "  burnt.'' 

The  chemistry  of  black  pepper  is  still  in  a 
very  imperfect  state.  Pellotier  bas  recognised 
and  separated  pii»erine  (Cj7H,j)N().,),  a  volatile 
oil  (C'lylfifi),  gum,  bassorine,  starch,  an  acrid 
resin,  malic  and  tartaric  acids,  salts,  extnic- 
tive,  and  wootly  fibre ;  but  there  is  no  quanti- 
tative analysis  of  the  whole  of  the  known 
constituents. 

Tlie  following  is  a  quantitaitive  analy.sis  of 
white  pepper  by  Lucji : — 


The  resin  is  soluble  in  alcohol  and  ether, 
and  is  very  acrid. 

The  specific  gravity  of  the  volatile  oS  it 
"0032.     It  has  the  odour  and  taste  of  pepper. 

Piptriiie   (CjyHijNOa,    Stbeckeb).  -  Tlrii 
substance  is  isomeric  with  morfihia,  and  pw- 
sessos  feeble  basic  properties.     White  pepper 
easily  yields  it  when  treate<i  with  alcohol, 
which  extracts  a  resinous   matter  with  ite 
pil>erine,  from  which  the  latter  may  be  freed 
by  digestion  in  a  solution  of  potash.    The 
piperine  that  remains  undissolved  is  reciji- 
tallised  from  alcohol,  and  furnishes  colourleii 
prisms,  which  are  fusible  at  21ir  F.,  good  pep. 
per  yielding  about  1-5  per  cent,  of  the  alkaloid 
It  is  soluble  (sb'ghtly)  in  cold  water,  and  hu 
an  acrid  tast«.     Sulphuric  acid  dissokea  it 
The  hydrochlorate  is  its    most  stable  gait. 
Nitric  acid  acts  powerfully  on  piperiac.  de- 
veloping an  odour  of  bitter  almonds,  ^rhihta 
brown  resin  rises  to  the  surface.    On  evapo- 
rating  the  solution  to  dryness,  a  brown  residue 
is  left,   which,  when  treated  with  potash. 
yields  a  magnificent  blood-red  liquid,  and  on 
distilling  this  mixture,  it  furnishes  ])iperidii:e 
(C5H11N),    which    is   a    powerfully  alkaline 
base. 

The  writer  has  made  some  observationi*  on 
(1)  the  hygroscopic  moisture ;  (2)  the  ash,  iu 
percentage  and  composition  ;  (3)  the  nitrate 
in  pepper ;  (4)  the  alcoholic ;  and  (5)  the 
aqueous  extract. 

1.    The   Hyrp'oscopic   MoittHre^—Thk  was 
determined  by  weighing  about  1  gramme  of 
the  very  finely  powdered  substance  and  drying 
in  a  water-bath  in  the  usual  way.    Without 
doubt  pepper  dried  at  this  heat  retains  a  con- 
siderable quantity  of  water,   but   tbe  veij 
strong  odour  which  all  aromatic  substance 
evolve  at  100**  C.  suflficiently  shows  that  vo"U- 
tile  principles  are,  during  the  whole  evapora- 
tion, given  oft ;  it  therefore  is  very  quest  i<r>^' 
able  whether  it  is  advisable  to  dry  at  a  hi**  V^^ 
heat  than  100*»  C.  °^ 

The  percentage  of  moisture  is  as  follows 


Whle  Pepper  (LucV). 

Acriil  rosin  .... 
Vcilatili'  oil  .... 
Extractive  gum  and  salt 

i^tarch 

Albumen  .... 

Woody  librt?  .  .  *  * 
Water  and  loss 


IT,  I 
lUoO 
Is  60 

2:0 

2yoo 


Penang 

Telliiiberry 

Sumatra 

Malabar 

Trang 


a. '..a 

lli>34 


100  00 


In  the  last  amdysis  the  piperine  is  included  ' 
in  the  resin  (?). 


*  ,!>»  Polvn-,  par  A.  Clievallier  (Aaualcsd'nygPcne 
Publiquc,  July  li)7o;.  .  ^^ 


The  highest  percentage,  then,  is  121), 
lowest  9-5,  the  mean  of  tlie  whole  10"05. 

2.  The  Ash. — In  the  detennination  of  XT'- 
ash,  about  2  grammes  were  placed  in  a  la 
platinum  dish  and  burnt  down  at  a  low 
heat,  until  it  was  of  an  equally  grey  colcrr 
and  censed  to  lose  weight ;  it  was  then  wei" 


p 


*  Chemical  N'cws,  Octol>er  1874. 
Ktud('   Chimiquo  sur  les  Poivrcs  du  Commer — 
par  Itf  Dr.  A.    Wvnter  lilyth    (Auuulcs  U'lIygiL 


rublique,  July  1870). 
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iniiiiiiii's  of  this  kind  tbe  eitnme 
are  those  which  have  the  moit  tbJus 
itttmouiitof  ash,  the  greatest  amount 
er  fouiid  in  B«naino  »anipie«.  Now 
est  peiceiilase  of  nsU  derived  from  a 
lack  pepper  taken  in  ita  unJried  itale 
author  ran  give  i*  3'3  |>e[  cent. ;  tho 
Linount  L)  5  3  pet  cent. ,  and  invariably 
lure  timn  half  of  thii  ash  ii  soluble, 
[ul  to  compare  with  these  nnmbers 
ained  hy  Dr.  Hauall,  and  published 
1,  M-.,ter.  and  Air." 
WTuiti  Dlark  rifter  (U»BajiLL> 


Sud 


SMO 


greatest  perceniRje  of  ash  giren  by 
all  is  4-3:1  jier  cent.,  the  lowest  3'9, 
1  of  the  eleven  numhen  derived  from 
lets  of  independent  observations  gives 
h  of  a  genuine  black  pepper,  4*17  per 
d  the  eoncluwon  is  inevitnble  that  in 
hould  a  ground  bUck  pepper,  at  told, 
idl  of  .■>.)  iwr  cent.     Tint  the  B™unil 


le  dog 


y  high 


set  of  mh,  anil  «ro  thereto] 

teU.  is  evident  from  the  fact,  that  in 

amples  of  ground  bLick  pepjier  eiam- 

Dr.  Ila«.-.ill.  only  ono  wns  under  S  per 

s  percpnlagesof  the  othor  fifteen  being 

edwt..llow.;- 


llai.dl:> 
these  peppers  were  properly  burnt,  u 
iloubt  they  were,  fifteen  out  of  tho  sii- 
e  lulnllerated, 

re'^nrd  to  the  corapoeitinn  of  the  nih 
pepper,  the  following  is  an  HUolysii 
lb  of  TellicLcrry  pepjicr  ;— 


Of  all  of  these  eonstitnenls  the  siind  U  the  most 
variable.  The  highest  determination  of  sand 
whioh  Che  writer  has  as  yet  met  with  occurred 
in  a  sample  ot  Paniing  pepper,  which  gave  9 
parts  of  sand  in  every  100  of  aih  ;  hut  if  wo 
allow  that  a  i«pper  ash  may  contsin  10  parta 
in  every  100  of  sand,  how,  on  any  theory  oi- 
cept  wilful  adulteration,  can  we  account  for  tb« 
fact  of  the  ground  pepper  of  commerca  yield- 
ing to  the  analyst  an  aihoDo-third  or  ono'half 
ot  which  is  very  commonly  found  to  consist  of 
sand!  Tho  iro»,  part  ot  which  is  magDetio, 
the  alkaline  earths,  the  chlorine,  the  alkalies, 
all  vary  aomewbat ;  but  there  is  one  constituent 
which  is  eitremelylconstant,  and  maybe  ot  tech- 
nical utility,  and  that  is  the  phosphoric  add. 
Tlie  phosphoric  acid  the  writer  finds  to  avsnga 
eSpercentoftheash.aoddaes  not  believe  that 
it  varies  morethan  halfaiKrcentsge  either  way; 
ita  determinalaon  is  therefore  of  some  value. 

With  regard  to  the  arrangement  and  oom- 
bination  of  the  different  elements  found  upon 
incineration  there  is  much  to  bo  leame.l.  That 
the  carbonic  ncid  has  no  relation  whatever, 
nor  is  auy  guide,  to  a  knowledge  of  the  amonnt 
of  carbonates  existing  as  such  in  the  plant,  ii 
WBllknown,  andmaybepnived.  Tliu-,  numer- 
ous analyses  of  pepper  ash  have  given  from 
12  to  nearly  15  per  cent,  of  carbonic  ujd 
calculated  upon  the  ash  ;  but  pe|iper  itself  has 
very  minute  quantities  of  carbonate  ;  for  the 
author  has  finely  powdered  Malabar  pepper, 
treated  it  with  acid,  and  place<l  it  in  an  abforp- 
I  tion  apparatus  connected  with  an  aspirator, 
I  and  drawn  through  the  solution  perfectly 
I  dried  carbonic  acid  free  air,  and  fiiund  that 
100  grammes  yielded  only  *G57  milligramme 
I  ot  CO^  or  about  '143  per  cent,  ot  the  ash : 
I  benco  the  10  or  11  per  cent,  must  be  produced 
from  the  organic  salts.  Jkc 

f/itralci  and  A'itrilei  in  Pepper,  —  Compara- 
tively tew  observations  of  the  amonnt  of 
nitrates  aud  nitrites  in  organic  substances  are 
on  record :  it  is  a  subject  ot  some  scientifio 
interest,  especially  since  it  has  been  observed 
that  nitrates  and  nitrites  are  decomposed  in 
the  presence  ot  freo  oislio  acid,  'Whether 
the  determination  ot  nitric  aoid  will  be  of  ser- 
vice to  the  food  analyst  or  not,  is  unknown  : 
it  certainly  msy  be  so,  if  it  ha  found  tbat  a 
substance  rich  in  nitrates  is  fraudulently 
mixed  with  one  po 


HI  gnns.  Dndiied  PfnaQfc  pepper , 
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TTie  aleohjolic  extract^  obtained  by  exhaust- 
ing a  weighed  sample  of  the  dried  substance 
by  repeated  quantities  of  boiling  alcohol  in  a 
flask  attached  to  an  inverted  condenser,  is  a 
fair  index  of  the  quality  of  a  pcp)>er,  for  tlie 
extract  so  obtained  consists  almost  entirely 
of  piperine  and  resin,  the  two  constituents  un 
wliich  the  qualities  of  pepper  almost  exclu- 
sively depend ;  nor  do  we  believe  that  the 
advantage  of  separating  these  constituents 
sufficiently  compensates  fof  the  extra  trouble 
and  time. 

100  Gra,nm(t  of  the  Substance  dried  at  100*  C. 

Onunmea. 

Penani; 7-650 

Malabar  ......        6-375 

Bumatra 6-450 

Tellicherry 7-896 

Trang 6300 

Long  pepper 2  600 

White  pcppt-r         ....        7 -650 

The  extract,  then,  varies  from  6*3  to  7*8  per 
cent. 

The  aquemut  extract^  containing  extractive 
and  colouring  matter,  soluble  salts,  gum^ 
starch,  and  small  quantities  of  piperine  and 
resin,  was  determined  by  thoroughly  exhaust- 
ing a  small  weighed  portion  of  pepper  by  a 
large  quantity  of  boiling  distilled  water,  and 
found  to  vnry  from  18  to  20  per  cent. 

100  Orammei  of  the  dried  Substance  taken. 

Aqueoiu  Extract. 
Gnuniues. 

Penang 18'8S5 

Malabar 20-376 

Sumatra 17-5UO 

Tellicherry 16  500 

Trang 18  175 

Long  pepper 16-S25 

The  amount  of  starch  in  the  five  samples  is 
very  nearly  the  same— a  fact  easily  proved  by 
making  a  decoction  of  each,  of  exactly  similar 
strength,  decolourising  by  charcoal,  then  plac- 
ing in  Nessler  cylinders,  and  adding  an  equul 
quantity  of  iodine  to  each  ;  the  gradations  of 
colour  are  so  faint  that  there  can  be  hardly 
the  difference  of  a  percentage  in  the  whole 
five.  It  is,  however,  shown  in  tliis  way  that 
Sumatra  htui  most  starch ;  next  in  order  comes 
Penang,  then  Malabar,  Tellicherry,  and  Trang, 
the  last  three  contuining  identical  quantities 
of  starch. 

Structure  of  Pepper.— k  thin  section  of  the 
pepper-berry  shows,  from  without  inwards — 
(1)  a  layer  of  elongated  cells,  large  and  dis- 
tinct, having  a  central  cavity,  from  which 
numerous  lines  radiate  towards  the  circum- 
ference ;  (2)  a  layer  of  small,  angular,  dark- 
coloured  cells ;  (3)  a  thin  stratum  of  woody 
fibre  and  spiral  vessels  ;  (4)  a  layer  of  large 
round  cells ;  (5)  a  tissue  divisible  into  two 
layers,  the  outer  consisting  of  coloured  cells, 
the  inner  colourless,  and  really  constituting  a 
membrane. 


The  first  five  structures  described  form  tlte 
cortex  of  the  pepper.  The  central  part  of  tlte 
berry  is  composed  of  large  cells,  most  of  which 
are  coffin-shaped.  Their  general  arraiigemeDt 
is  radiate.  In  the  outer  portion  of  the  teed 
they  are  hard  and  adherent,  in  the  inner  pcv- 
tion  pulverulent  and  readily  separable.  In 
ground  black  pepper  all  these  structures  maj 
be  seen ;  in  ground  white  pepper  only  tht 
cells  of  the  inner  part  of  the  seed,  and  some 
of  the  red  cells  of  the  fourth  layer,  together 
with  those  of  the  fif tli  layer,  are  found. 

Adulterations  of  Pepper. — Pepi^er  has  beoi 
adulterated  for  at  least  two  centuries  and  % 
half,  for  Pierre  Pomet,*  writing  in  1»>14,  wp, 
**  As  the  greatest  part  of  pepi»er,  white  si 
well  as  black,  is  sold  '  battu '  (that  is  to  lay, 
powdered),  it  should  only  be  bought  of  honen 
merchants,  because  all  the  pepper  the  retdlen 
sell  is  no  other  thing,  for  the  white,  than  ^da 
ipices  cTAurerf/ne  hlaiichcs,  for  rather  black 
pepper  whitened  w^ith  ground  rice ;  the  bUck 
is  only  the  dust  either  of  the  crust  of  bresd, 
grey  Auvergne  spices,  or  manignette.*' 

The  list  of  the  adulterations  enumerated  bj 
authors  is  an  extraordinary  one.  Linieed- 
meal,  rice,  pepper  leaves,  mustard,  whett- 
flour,  sago,  woody  fibre,  chillies,  rapeseed, 
potato,  s{>ices,  capsicum,  mauignette  (othe^ 
wise  known  as  Guinea  pepper),  chicory,  rye, 
powdered  leaves  of  the  laurel,  which  hare 
been  previously  used  to  wrap  round  extract 
of  liquorice,  the  stones  from  olives,  bone-dost, 
marine  salt,  and  various  mineral  adulterations, 
are  all  said  to  have  been  selected. 

However  various  may  be  the  adulteration 
in  France  (where  Chevallier  tells  us  in  Paris 
alone  he  is  acquainted  with  a  manufactory 
producing  1200  to  1500  kilogrammes  animally 
of  a  mixture  sold  solely  for  the  purpose  of 
adulterating  pepper),  the  only  common  adul* 
terations  of  this  country  are  what  are  known  in 
the  tradeasP.D.,  II.P.D., and  W.P.D., abbre- 
viations for  pepper -dust,  hot  pepper- doit, 
and  white  pepper  -  dust :  the  first,  or  P.D., 
used  to  be  principally  composed  of  the  faded 
leaves  of  autumn,  but  linseed-meal  is  now 
preferred;  H.P.D.  Is  chiefly  the  husb  of 
mustard ;  and  'W.P.D.  is  ground  rice.  To  all 
those  we  must  add  sand,  which  is  most  cer 
taiuly  added  ;  whether  derived  from  the  sweep- 
ings of  the  shops,  or  added  as  sand,  is  not  at 
all  clear. 

Besides  the  formidable  list  of  adulterationi 
just  given  as  found  in  powdered  i>epper,  ths 

*  PoMBT,  Histoire  Gencrale  des  Drogues.  173S. 

t  *'  Depuii  un  temps  immemorial  le  poivrc  ^ 
poudre  frous  le  nomd'epiccsd' Auvergne,  estcomp^ 
dc  pain  de  chenevis  cCde  tourteaux  de  fiiine  et  ft""^ 
vent  aussi  avec  de  la  terre  pourrie."— (SouBXl^^** 
Dictionnalre  des  Falsifications,  PairiB,  1871) 
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berry  itself  is  not  free  from  luanipuliition,  for 
u  the  merchant  judges  hy  the  weight  of  the 
uunple,  means  are  tidcen  to  render  the  lighter 
•oris  equal  in  weight  to  the  heavy  Mahibar 
uid  Penang,  and  in  order  to  do  this  they  are 
macerated  in  tubs  of  brine  for  twenty-four 
hours,  and  thus  impregnated  with  salt  and 
water,  find  their  way  into  the  market  as  Mala- 
bar ;  but  such  samples  are  quickly  recognised 
by  the  astute  merchant,  and  the  high  chlorides, 
the  high  ash,  the  great  amount  of  humidity, 
could  hardly  fail  to  reveal  their  nature  to 
the  analysts 

As  coffee  has  been  cleverly  imitated  by 
shicory  pressed  into  the  shape  of  the  cofTee- 
>erry,  so  by  pressing  various  pastes  into  the 
ihai>e  of  the  pe]>per-berry  has  pepper  been 
mitatecL  Of  this  adulteration  there  is  the 
aoat  undoubted  evidence.  Accum  noticed 
rtificial  peppercorns  made  of  oilcake,  com- 
aon  clay,  and  Cayenne  pepper,  and  Chevallier 
Q  a  recent  paper  states  that  in  1843  he  was 
equested  to  examine  a  sample  taken  from 
orty  bales,  in  which  he  found  from  15  to  20 
»er  cent,  of  artificial  pepper,  composed  of 
wpper-dust,  bran,  and  other  matters. 

Pepper,  CB.yenae—See  Capsicum. 

Peppermint,  Oil  of— This  substance  has 
9een  employed  as  an  antiseptic.  A  piece  of 
cneat  suspended  in  its  vapour  remained  good 
for  nearly  twelve  days.    See  Disinfectants. 


I— Pepsin  is  a  peculiar  organic  com- 
pound found  in  the  gastric  juice,  and  capable, 
in  conjunction  with  hydrochloric  acid,  of 
digesting  albumen  and  some  other  portions  of 
food,  and  of  dissolving,  as  Tuson  has  recently 
slwvn  (Lancet,  August  1870),  calomel  and 
oertsin  mineral  substances.  Pepsin  is  an 
albuminoid  body,  soluble  in  water,  but  in- 
■olable  in  alcohol.  Its  aqueous  solutions  are 
precipitated  by  corrosive  sublimate,  salts  of 
lesd,  and  by  solutions  of  tannic  acid.  lulling 
deitruys  the  digestive  property  of  pepsin. 

Pepsin  can  be  artificially  made,  and  when 
ctfefully  prepared  it  is  a  valuable  remedial 
agent,  but  many  of  the  samples  met  with  in 
eommerce  are  almost  worthless.  Tuson  re- 
ently  made  an  examination  of  the  chief 
kinds  of  pepsin  in  the  market,  with  a  view 
to  the  determination  of  their  real  value. 
Ten  different  samples  prepared  by  six  dif- 
ferent makers  were  examined,  and  the  results 
tabolated.  The  experiments  (all  of  which 
vert  performed  in  duplicate)  were  divided 
ialo  two  series.  In  one,  white  of  egg,  in  the 
other,  finely-minced  loan  of  rump  steak,  was 
enployed.  In  every  experiment  5  grammes  (77 
pwas)  of  the  albumen  or  fibrine  were  mixed 
vith  eithtr  26  or  60  cubic  oentimetrei  (424  or 


848  minims)  of  1  per  cent,  hydrochloric  acid. 
Quantities  of  pepsin,  which  varied  from  "05 
to  50  grammes  (*72  to  72  grains),  were  added, 
and  the  whole  digested  at  100°  F.  for  four 
hours.  The  pepsin  pro])ared  by  four  out  of 
the  six  makers  was  found  to  have  no  dujesiive 
power  whatever.  Of  the  remaining  two  kinds, 
one  was  almost  exactly  ten  times  as  good  as 
the  other. 

A  series  of  experiments,  having  the  same 
object  in  view,  were  published  in  the  "  Prac- 
titioner" (June  and  August  1872).  All  the 
samples  tested  were  pronounced  to  be  nearly 
worthless. 

Professor  Beale  (Medical  Times  and  Gazette, 
February  10,  1872,  p.  152)  gives  the  following 
as  being  the  best  method  that  can  bo  em> 
ployed  for  the  preparation  of  pepsin  :  **  The 
mucous  membrane  of  a  perfectly  fresh  pig*s 
stomach  is  carefully  dissected  from  the  mus- 
cular coat  and  placed  on  a  flat  board.  It  is 
then  lightly  cleansed  with  a  sponge  and  a  little 
water,  and  much  of  the  mucous  remains  of 
food,  &c.,  carefully  removed.  With  the  back 
of  a  knife,  or  with  an  ivoiy  paper-knife,  the 
surface  is  scraped  very  hard,  in  order  that  the 
glands  may  be  squeezed  and  their  contents 
pressed  out.  The  viscid  mucus  thus  obtained 
contains  the  pure  gastric  juice,  with  much 
epithelium  from  the  glands  and  surface  of 
the  mucous  membrane.  It  is  to  be  spread  out 
upon  a  piece  of  glass  so  as  to  form  a  very  thin 
layer,  which  is  to  be  dried  at  a  temperature  of 
100°  over  hot  water,  or  in  vaeuOj  over  sul- 
phuric acid.  Care  must  be  taken  that  the 
temperature  does  not  rise  much  above  100* 
F.,  because  the  action  of  the  solvent  would 
be  completely  destroyed.  When  dry,  the 
mucus  is  scraped  from  the  glass,  powdered 
in  a  mortar,  and  transferred  to  a  well-stop- 
pered  bottle.  With  this  powder  a  good 
digestive  fluid  may  be  made  as  follows : — 

Of  the  powder   ....        6  frrains. 
Stroug  hydrochloric  acid  .        .      18  drops. 
Water 6  ounces. 

"  Macerate  it  at  a  temperature  of  100**  F. 
for  an  hour.  The  mixture  may  be  filtered 
easily,  and  forms  a  perfectly  dear  solution 
very  convenient  for  experiment.    .     .    . 

**  Test.— "Eight  grains  of  this  pepsin,  with  10 
drops  dilute  hydroohlorio  add,  and  an  ounce 
of  distilled  water,  dissolves  100  grains  of  hard- 
boiled  white  of  egg  in  from  twelve  to  twenty - 
four  hours.  In  the  body,  probably  twice  this 
quantity  of  white  of  egg,  or  even  more,  would 
be  dissolved  in  a  comparatively  short  space  of 
time.  The  digestive  powder  prepared  from 
the  pig's  stomach  retains  its  activity  for  any 
length  of  time  if  kept  dry.  I  had  some 
which  had  been  kept  in  a  bottle  for  upwards 
of  five  years,  and  itill  retained  its  active 
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power  unimpaired.  The  lolution  made  with 
this  pepsin  and  hydrochloric  acid  was  nearly 
tasteless  and  inodorous.  One  pis<*8  stomach, 
which  costs  6d.,  will  yield  about  45  grains  of 
the  powder  prepared  as  above  described." 

From  the  experiments  of  Mr.  Scheffer,  it 
seems  that  the  activity  of  pepsin  is  destroyed 
by  alcohol,  even  when  diluted  by  an  equal 
volume  of  water,  and  is  materially  diminished 
by  smaller  quantities  of  alcohol.  If  this  be 
tnic,  pci>sin  wine  would  of  course  be  valueless. 
He  also  finds  that  true  x>epRin  and  bismuth 
cannot  exist  in  the  same  solution,  and  that 
the  solutions  sold  under  the  joint  names  are 
therefore  worthless,  so  far  as  the  pepsin  is 
concerned ;  and  he  further  makes  the  impor- 
tant observation,  that  pepsin  may  be  precipi- 
tated from  its  slightly  acid  solution  by  the 
addition  of  an  equal  volume  of  a  saturated 
solution  of  common  salt. 

Peptone— iS^e  Food. 

Perfumes  —  Perfumes  have  from  the 
earliest  times  been  used  for  the  purpose  of 
either  masking  or  destroying  offensive  odours, 
but  are  of  doubtful  value. 

Permanganate  of  ^otaMh—See  Potas- 
sium. 


^— Perry  is  a  fermented  liquor  made 
from  pears  in  the  same  way  as  cider  from 
apples.  It  forms  a  pleasant,  refreshing,  and 
wholesome  drink. 

The  following  represents  the  percentage  of 
spirit  in  some  samples  which  were  examined 
by  Brande  : — 

Al«ohol.   Bpfciflo 
0r»Tit7  •«  *,  »t 

i*  P«r  eent  hy  MaMon. 

Perry,  aversge  of  four  samples  7*26 

The  best  perry  contains  about  9  per  cent,  of 
absolute  alcohol,  ordinary  perry  from  5  to  7 
per   cent.      See  Peab,    Cideb,    Alcoholic 

BEVKKAaEa,  &c. 

Petroleum  (syn.  Rock  Oi'O— Petroleum  is 
an  oil  principally  obtained  in  Pennsylvania 
and  other  parts  of  the  United  States,  and  in 
Canada.  Where  it  exists  plentifully,  the  soil 
is  saturated  with  it,  and  the  oil  oozes  out  of  the 
ground  or  is  obtained  by  sinking  wells. 

Chemically  speaking,  it  is  a  highly  complex 
mixture  of  volatile  oils ;  and  when  submitted 
to  distillation  yields  gases  homologous  with 
carburetted  hydrogen,  liquids  of  similar  con- 
stitution, and  solid  imraffiue-like  bodies. 

The  crude  petroleum  is  distilled  for  com- 
mercial purposes,  yielding  petroleum  spirit  or 
mineral  naphtha.  The  uses  of  this  latter  pro- 
duct are  various.  It  is  employed  for  illumi- 
nating purposes,  for  lubricating  machinery, 
and  as  a  substitute  for  turpentine. 


The  value  of  a  sample  of  rock  oil  is  deter- 
mined by  distilling  a  weighed  quantity  is  s 
small  glass  retort  and  weighing  the  prodncU, 
The  petroleum,  or  middle  product,  mut  te 
of  such  a  character  as  to  have  a  spedfie 
gravity  not  higher  than  810  or  820,  and  ts 
contain  so  little  petroleum  spirit  that  it  oiilf 
evolves  inflammable  vapour  when  heated  ti 
100"*  F.  in  the  msnner  prescribed  in  tlis 
Petroleum  Act,  1871,  the  principal  provisiaBi 
of  which  are  as  follows : — 

The  PrraoLEVM  Act,  2lit  AitgustliTh 
34  <«  35  Viet.  cap.  105. 

Sect.  2  defines  borough,  Ac 

Sect  3.  For  the  ]  urpose  of  this  Act  the  tcm 
"petrolenm"  inclades  any  rock  oil.  Eangooo  «0, 
Burmah  oil,  oil  made  from  petroleum,  coal,  schiil; 
shale,  peat,  or  other  bituminous  substance,  and  toy 
products  of  petroleum  or  any  of  the  abore-mentioud 
oils  ;  and  the  terms  *'  petroleum  to  which  this  let 
applies,"  meana  such  of  the  petroleum  so  defined  m 
when  tested  in  manner  set  forth  in  Schedole  I.h 
this  Act,  gives  off  an  inflammable  vapour  st  s  («•• 
perature  of  less  than  one  hundred  degrees  of  Fshres- 
heit's  thermometer. 

»  •  •  ■  •  •  ■ 

Sect.  7.  Save  as  hereinafter  mentioned,  after tki 
passing  of  this  Act,  petroleum  to  which  this  Act 
applies  shall  not  be  kept  except  in  pursoaoccofs 
licence  given  by  such  local  authority  ai  Is  hi  tUi 
Act  mentioned.  All  petroleam  kept  in  coatrsTO. 
tion  of  this  section  shall,  together  with  the  rmd 
containing  the  same,  be  forfeited ;  and  in  sdditioa 
thereto  the  occupier  of  the  place  in  which  vank 
petroleum  is  so  kept  shall  be  liable  to  a  penalty  mC 
exceeding  twenty  pounds  a  day  for  each  day  duriac 
wliich  such  petroleum  is  so  kept.  This  section  diiB 
not  apply  to  any  petroleam  kept  either  for  {^irtts 
use  or  for  sale,  provided  the  following  conditions  an 
complied  with: — 

(1.)  That  it  is  kept  in  separate  glass,  earthenwe, 
or  metal  vessels,  each  of  which  contains  noi  mon 
than  a  pint  and  is  securely  stoppered. 

(2.)  That  the  aggregate  amount  kept,  suppocinjc 
the  whole  contents  of  the  vessels  to  be  in  bulk,  doei 
not  exceed  three  gallons. 

Sect.  8  defines  the  local  authority  to^grant  licenees, 
Ac. 

Sect.  9.  Licences  in  pursuance  of  this  Act  dhsll  be 
valid  if  signed  by  two  or  more  of  the  persias  consti- 
tuting the  local  authority,  or  executed  in  any  otbcr 
way  in  which  other  licences,  if  any,  granted  by  nA 
authority  are  executed.     Licences  may  be  fnnttd 
for  a  limited  time,  and  may  be  suhjtrct  to  renewal  or 
not,  in  such  manner  as  the  local  authority  think 
necessary.     Tliere  may  be   anuexed  to  any  loch 
licence  such  conditions  as  to  the  mode  of  stoi^ 
the  nature  and  situations  of  the  premises  in  which, 
and  the  nature  of  the  goods  with  which  petroleoa 
to  which  this  Act  applies  is  to  be  stored,  theCuilities 
for  the  testing  of  such  petroleum  from  time  to  time, 
the  mode  of  carrying  such  petroleum,  within  the  dis- 
trict  of  the  licensing  authority,  and  generally  as  to 
the  safe  keeping  of  such  petroleum,  as  may  seeo 
expedient   to  the  local   authority.     Any  Uceofee 
violating  any  of  the  conditions  of  his  licence  shsll 
be  deemed  to  be  an  unlicensed  person.    There  aisy 
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8ect.  17.  It  shall  be  unlawful  to  sell  any  poison, 
either  bj  wholesale  or  retail,  unless  the  box,  bottle, 
Tesstfl.  wrapper,  or  corer  in  which  such  poison  is 
contained  be  distinctly  labelled  with  the  name  of  the 
article,  and  the  word  "  poison,"  with  the  name  and 
adilress  of  the  seller  of  the  poison.  And  it  shall  be 
unlawful  to  sell  any  poison  of  those  which  are  in  the 
first  imrt  of  Schedule  (A)  to  this  Act,  or  may  hereafter 
be  added  thereto  under  section  2  of  this  Act,  to  any 
per.oon  unknown  to  the  seller,  unless  introduced  by 
some  person  known  to  the  seller ;  and  on  every  sale 
of  any  buch  article,  the  seller  shall,  before  delivery, 
muke,  or  cause  to  be  made,  an  entry  in  a  book  to  be 
kept  for  that  purpose,  stating  in  the  form  set  forth 
in  Schedule  (F)  to  this  Act,  the  date  of  the  sale,  the 
name  and  address  of  the  purchaser,  the  name  and 
quantity  of  the  article  sold,  and  the  purpose  for 
which  it  is  stated  by  the  purchaser  to  be  required,  to 
which  entry  the  signature  of  the  purchaser  and  of 
the  ]>crson,  if  any,  who  introduced  him,  shall  be 
ainxed.  And  any  person  selling  poison  otherwise 
than  is  herein  provided  shall,  upon  a  summary  con- 
Yiction  before  two  Justices  of  the  peace  in  £ngland, 
or  the  sheriff  in  Scotland,  be  liable  to  a  penalty  not 
exceeding  five  pounds  for  the  first  offence,  and  to  a 
penalty  nut  exceeding  ten  pounds  for  the  second  or 
any  subsequent  offence ;  and  for  the  purposes  of  thlD 
section,  the  seller  on  whose  behalf  any  sale  is  made 
by  any  apprentice  or  servant,  shall  be  deemed  to  be 
the  Seller;  but  the  provisions  of  this  section,  which 
are  solely  applicable  to  poisons  in  the  first  part  of 
the  Schedule  (A)  to  this  Act,  or  which  require  that 
the  label  Khali  contain  the  name  and  address  of  the 
seller,  shall  not  apply  to  articles  to  be  exported  fW)m 
Great  Britain  by  wholesale  dealers,  nor  to  sales  by 
wholesale  to  retail  dealers  in  the  ordinary  course  of 
wholesale  dealing,  nor  shall  any  of  the  provisions  of 
this  section  apply  to  any  medicine  supplied  by  a 
legally-qualified  apothecary  to  his  patient,  nor  apply 
to  any  article  when  forming  part  of  the  ingredients 
of  any  medicine  dispensed  by  a  person  registered 
under  this  Act :  provided  such  meaicine  be  labelled 
in  the  manner  aforesaid,  with  the  name  and  address 
of  the  seller,  and  the  ingredients  thereof  be  entered 
with  the  name  of  the  person  to  whom  it  is  sold  or 
delivered  in  a  book  to  be  kept  by  the  seller  for  that 
purjiOise ;  and  nothing  In  this  Act  contained  shall 
repeal  or  affect  any  of  the  provisions  of  an  Act  of  the 
session  holden  in  the  fourteenth  and  fifteenth  years 
in  the  reign  of  her  present  Mf^jesty,  intituled,"  An 
Act  to  Regulate  the  Sale  of  Arsenic."   See  Arsekio. 

SOHKDTTLK  A. 

Part  I. 

Ar?enic  and  its  preparations. 
Prussic  acid. 

Cyanides  of  potassium  and  all  metallic  cyanides. 
Strychnine,  and  all  poisonous  vegetable  alkaloids 
and  their  salts. 
Aconite  and  its  preparations. 
Emetic  tartar. 
Corrosive  sublimate. 
Cantharides. 
Savin  and  its  oil 
Ergot  of  rjo  and  Its  preparations. 

Part  II. 
Oxalic  acid. 
Chloroform. 
BcUadonixa  and  it*  preparations. 


Essential  oil  of  almonds,  unless  deprived  of  .u 
prussic  acid. 

Opium,  and  all  preparations  of  opium  or  tf 
poppies. 

ThenyUm—See  Aniline,  Nitro-Besiole, 

PhoBphates  in  Tood—Sec  Food. 

Phosphoretted  Bydroyen  —  Hydride 
of  phosphorus  (PH3).    See  Phosphorus. 

Phosphorus  (P  =  31)  —  A  non-metallic 
element  discovered  by  Brandt  in  1669.  Rek- 
tive  weight,  62 ;  theoretic  specific  gravity  of 
vapour,  4*284  ;  observed  specific  gravity,  4 '41'; 
fusing  point,  111-5°  F.  (44 '2' C);  boiling-point, 
about  550°  F.  (288=^  C.) 

Phosphorus  is  prepared  on  a  large  scale  bj 
the  distillation  of  superphosphate  of  hme  with 
charcoaL  The  superphosphate  is  changed  bj 
the  process  into  tribasic  calcic  phosphate  and 
phos]>horio  acid,  and  this  free  acid  is  deoxid- 
ised by  the  charcoal— carbonic  oxide,  hydro- 
gen, and  free  phosphorus  being  the  ultimate 
products.  The  two  stages  may  be  thus  repre- 
sented : — 

Stage  1.  3(H4Ca2PO4)  =  Ca32PO4+4H3P04. 
Stage  2.  4H3PO4+I6C  =  P4+6H,-H6C0. 

Phosphorus  may  be  obtiUned  in  leTeral 
allotropic  forms.  There  is  a  transparent,  a 
white  and  opaque,  a  vitreous,  a  viscoon,  a 
black,  and  a  red  form  of  phosphorus.  The 
only  two  common  forms  of  phosphorus  are, 
however,  the  common  or  transparent,  and 
the  red  or  amorphous  variety  of  phosphorus. 

The  difference  between  these  two  forms  ii 
great,  and  may  be  exhibited  as  follows  ^- 


Red  nr  AfMTjikou 
Photphorut. 

Bright  red. 

Amorphous. 

Specific  gravity,  514. 

Insoluble  in  bisolpbide 
of  carbon. 

Unalterable  and  not 
phosphorescent  on  ex- 
posure to  air 

Inflammable  at  500*  F. 
(260*  C.) 

Action  of  nitric  acid  on  it 
but  slight. 

Combines  with  chtorioe 
without  prodactioa  of 
flame. 

Not  poisonoos. 

Common  phosphorus  is  a  violent  poiioo, 
and  its  fumes  produce  on  individuals  exposed 
to  them  for  any  lengthened  period  a  pecnliir 
disease,  known  as  necrosis  of  the  jaw.  This 
complaint  is  not  so  common  since  the  amor- 
phous description  of  phosphorus  hu  been 
employed  in  match  manufactories.  The  amor- 
phous form  of  phosphorus,  indeed,  appean  to 
be  wholly  inert.    It  has  been  given  in  nrj 


Ordinary  Pkotjikorus. 

Colourless. 
Crystallisable. 
Specific  gravity,  1-83. 
Soluble  in  bisulphide  of 

carbon. 
Oxidisablc  and  phosphor- 
escent on  exposure  to 

air. 
Inflammable  at  158*  F. 

(70*  C.} 
Attached  energetically  by 

nitric  acid. 
Combines  with  chlorine 

with     production     of 

flame. 
Tery  poisonous. 
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urge  qaantities  to  animals,  and  taken  by  man 
a  coDsiilerable  doses,  without  any  apparent 
ffect. — (Annuaire  de    Th^rapeutique,   1855, 

».  lo:^.) 

I'oisoninjf  by  phosphoras,  accidental,  crimi- 
inl,  and  suicidal,  is  not  so  common  here  as  in 
•'ranee,  in  which  country  it  appears  to  be  on 
he  in^reusc,  and  at  present  occupies  the  first 
»lace  in  the  criminal  statistics— f.r;.,  from  1851 
o  1872,  iti  rya  cases  of  poisoning,  287  or  'M'2 
»er  cent,  were  due  to  arsenic,  and  267  or  31*1 
•er  cent,  to  jdiosphorus ;  whilst  in  the  years 
872  and  1874,  in  141  criminal  poisonings  by 
rsenic  and  phospiiorus,  only  74  were  duo  to 
rscnic. 

TLui  increase  may  be  ascribed  in  a  groat 
neasuro  to  the  ease  with  which  common 
•hosphorus  may  be  obtained  by  the  pur- 
baso  of  some  kinds  of  matches,  as  also  the 
arious  i)hoRphorous  pastes  used  for  the  de- 
traction of  vermin.  Besides  this,  the  taste 
nd  odour  of  phoitphorus  in  a  free  state  is 
ot  difficult  to  conceal,  nor  is  it  very  repul- 
ive,  for  Tardieu  remarks  that  he  has  made 
ogs  swallow  the  different  phosphorous  pastes 
rithout  the  animals  evincing  any  re])ugnance. 
t  is  to  be  hoped  that  it  will  be  made  compul- 
ory  in  all  countries  to  manufacture  matches 
dth  the  amorphous  phosphorus  only,  both 
or  the  stike  of  the  health  of  the  workmen, 
nd  also  in  order  to  decrease  cases  of  poison- 
ag  by  this  substance. 

SymptoiM  of  Poisoning  hy  Pkotphorm, — 
"he  symptoms,  although  various,  may  be  ro- 
»rred  to  three  distinct  forms — viz.,  a  common 
>rm,  a  nervous  form,  and  a  hsemorrhagic 
•rm.— (Tardieu,  Etude  Medico-lcgide  sur 
Kmpoiscmnemcnt.)  Each  of  these  forms 
lay  succeed  each  other,  and  only  constitute 
sriods  in  the  same  case ;  but  it  cannot  be 
^abted  that  each  may  show  itself  alone, 
naccompanied  by  the  rest,  during  the 
hole  course  of  the  malady  produced  by  the 
>iion. 

The  most  common  symptoms,  and  thcro- 
>re  referable  to  the  first  form,  are  that  five, 
X,  or  even  twelve  hours  after  having  drunk 
:  eaten  something  which  usually  has  been 
^ferred  to  as  having  a  disagreeable  taste,  and 
lay  have  been  followed  by  alliaceous  and 
bosphoresoent  eructations,  there  is  pain  in 
le  throat  and  swelling  of  the  tongue.  Nausea 
dlows,  ending  iu  vomiting,  but  the  latter  is 
ot  a  constant  symptom.  Vomiting  is  often 
>llowed  by  colic  and  diarrhoea ;  the  stomach 
nd  bowels  are  rather  tender;  the  brain  is 
ot  afTected.  After  twenty-four  or  thirty- 
ix  hours,  apparent  recovery  takes  place ;  the 
atient  walks  about,  complaining  only  of  wan- 
ering  pains  about  the  loins  and  ?cgs.  He 
uay  go  ou  like  this  for  two  or  three  uuys,  and 


then  die  suddenly,  without  the  manifestation 
of  any  other  symptom. 

More  commonly,  however,  about  the  second 
or  fourth  day  jaundice  appears,  accompanied 
with  albuminuria,  and  death  takes  place  by 
coma. 

The  s}'mptoms  among  infants  do  not  follow 
this  course ;  they  mainly  consist  of  vomiting, 
somnolence,  and  convulsions. 

In  the  second  or  nervous  form  the  lymp* 
toms  are  mainly  referable  to  the  nervous  sys- 
tem. There  is  extreme  prostration,  painful 
cramp,  delirium  about  the  fifth  or  sixth  day, 
and  death  by  coma,  often  preceded  by  con- 
vulsions. 

In  the  haemorrhagic  form  the  whole  course 
of  the  disease  is  slower.  Death  may  not  take 
place  for  one  or  two  weeks,  or  even  fur  a 
month.  Vomiting  of  blood,  stools  of  blood, 
ecchjrmoses  of  the  skin,  and  frequent  hsemor- 
rhagcs  from  all  or  any  of  the  mucous  surfaces, 
with  great  and  progressive  weakness  and  in- 
crease in  the  size  of  the  liver,  are  the  most 
prominent  and  marked  symptoms. 

In  all  the  above  forms  the  vomited  or  ex- 
pectorated matters  may  be  luminous  in  the 
dark. 

In  cases  where  the  patient  has  recovered,  a 
persistent  weakness  and  partial  paralysis  has 
been  observed. 

The  most  constant  post-mortem  appearances 
are  marks  of  irritation  and  inflammation  of 
the  stomach  and  bowels.  Sometimes  the 
stomach  is  perforated.  The  viscera  have  fre- 
quently presented  a  luminous  appearance,  and 
have  emitted  white  fumes.  Fatty  degeneration 
of  the  liver  and  other  soft  organs  is  also  a 
very  constant  change. 

Detection.— If  there  is  the  peculiar  smell  of 
phosphoinis  in  the  contents  of  the  stomach 
or  elsewhere,  combined  with  luminosity,  there 
can  be  little  doubt  of  the  presence  of  phos- 
phorus ;  so  also  lum^)*  of  phosphorus  in  a 
free  state  may  be  met  with. 

In  any  other  case  the  only  certain  and  re- 
liable method  for  the  detection  of  free  phos- 
phorus is  that  of  Mitscherlich.  The  tissue 
to  be  examined  is  cut  up  into  small  pieces 
and  placed  in  a  flask  with  a  little  water,  or  if 
a  liquid  is  under  investigation,  the  liquid  may 
be  placed  in  the  flask  without  water ;  in  any 
case,  a  little  sulphuric  acid  is  added,  sufficient 
to  neutralise  any  ammonia  which  otherwise 
all  organic  matters  give  off  in  considerable 
quantity  when  distilled  (this  addition  is  abso- 
lutely necessary,  as  phosphorus  is  not  lumin- 
ous in  the  presence  of  ammonia).  The  flask 
may  now  be  adapted  to  a  small  liebig's  con- 
denser, and  distilled  by  the  heat  of  a  sand- 
bath  in  perfect  darkness.  If  free  phosphorus 
be  present,  the  tube  will  be  more  or  less  lumin- 
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GUI,  according  to  the  quantity  of  pbospliorus 
present.  The  distillate,  wliich  should  be 
received  in  a  nnall  bottle,  will  be  acid,  and 
will,  on  being  shaken,  exhibit  a  luminosity. 
The  distillate  may  be  treated  with  a  little 
pure  nitric  acid,  evaporated  to  a  small  bulk, 
and  tested  qualitatively  for  phosphoric  acid 
by  the  usual  tests.  It  may  also  be  estimated 
by  precii>itation  with  ammonia  and  sulphate 
of  magnesia,  the  resulting  precipitate  washed, 
dried,  ignited,  and  weighed,  and  the  amount 
of  phosphorus  calculated  out  from  the  pyro- 
phosphate of  magnesia. 

Free  phrMtphorus  often  cannot  be  found  oven 
when  known  to  have  been  taken  ;  the  reason 
of  this  is  that  it  has  undergone  oxidation, 
and  appears  under  the  form  of  phosphoric  | 
arid. 

In  cases  where  no  free  phosphorus  is  found, 
it  has  been  recommended  by  some  chemists 
to  estimate  the  phunphoric  acid  found  in  the 
stomach,  or  even  in  the  tissues.  Such  a  process 
must  inevitably  lend  to  disastrous  errors, 
i'hosplmtes  exist  in  all  parts  of  the  body,  and 
even  crystals  of  the  ainmouia-magnesian  plios- 
I>liate  may  be  fouud  in  people  whu  have  not 
taken  any  free  iihosphorus,  especially  when  the 
organs  are  in  a  state  of  decomposition ;  nor  is 
the  phosphoric  acid  naturally  present  in  the 
body,  fixed  and  invariable.  Jules  I.efort  found 
•179  per  cent,  of  phosphoric  acid  in  the 
muscles  of  a  man  who  died  from  disease  at  La 
IMtie,  and  in  the  muscles  of  another  cor])se, 
that  of  a  man  who  died  from  accident,  '333 
per  cent  was  found.  The  liver,  the  stomach, 
the  lungs,  &c.,  of  dififerent  subjects,  yielded 
variable  quantities  of  phosphoric  acid.  It 
must  also  be  remembered  that  the  different 
varieties  of  food  found  in  the  stomach  nearly 
all  contain  phosphoric  acid,  e.g. — 

PhofipluitM.  Per  wnt. 


Bread  (crust  and  cmmb) 

Bcef((inet)     . 

lleef  (i-ound)   . 

Veal  (fillet)    . 

l»ork(leK) 

Riibbit  (le(r)     . 

Carp  (muscles  of  back)  . 

Pike  do. 

Skate  do. 

Mackerel     do. 


(if  the  8ab)itAiic«  cU- 
cuijiud  u  rticwpburic 
Acid 

Oramnna. 
0  049 
0  395 
0-398 
0-361 
0  468 
0-387 
0  345 
0  465 
0  514 
0-53-2 


Bniiii  of  ox  (white  and  grey  substance)  0  503 
Brain  of  t>huep  ....  0  'TOO 
Tripe 0007 

— (Recherche    Toxicologique    du   Phosphorc, 
Annales  d'Uygiene.  1874,  ii.  p.  405.) 

Antidote, — The  evidence  appears  pretty  com- 
plete that  oil  of  turpentine  is  a  true  antidote 
to  phosphorus.  The  dose  should  be  about  a 
teuspoonful  every  four  hours.— (6Vc  Arsenic, 
Phosphore,  et  Antimonie,  par  M.  le  Docteur 


Ch.  Eoucueb,  Annales  d'Hygikie,  1S74,  t  -u. 
p.  406.) 

Phthisii,  Consumption,  Tuberenlo- 
sis,  9lo, — Although  there  are  differences  be- 
tween phthisis,  consumption,  and  tuberculosis 
they  are  only  such  as  have  been  pointed  out  of 
late  years  by  a  more  accurate  and  extended 
pathology ;  hence  it  will  be  convenient  for  iki 
study  of  consumption  statistics  to  define,  for 
the  purpose  of  this  article,  the  term  *'  phtbisii" 
as  a  disease  of  the  lungs  attended  by  wastisg:, 
and  returned  in  the  Bills  of  Mortality  as 
tissic,  in  the  Registrar-General's  as  phthisit, 
or  tubercular  disease,  and  signified  by  other 
writers  as  consumption,  dry-rot,  &c.:  and  it 
must  be  premised  that  a  percentage  of  muij 
other  diseases— such  as  chronic  bronchitii, 
emphysema,  fibroid  changes  of  the  lung— hsre 
been  for  many  years  returned  as  phthisic  It 
is,  however,  probable  that  the  figures  refnt* 
senting  the  mortality  are  fairly  accurate,  u 
the  errors  are  to  a  certain  extent  compeoMt- 
iug;  and  indeed  tubercles  are  often  found  even 
in  the  diseases  al>ove  mentioned. 

The  i^athology  of  phthisis  may  be  shortly 
stated  thus,  that  there  is  a  production  in  tLe 
lungs  and  other  organs  of  a  morbid  product 
called  tubercle,  either  in  the  shape  of  little, 
grey,  almost  structureless  masses,  or  a  yellow 
cheesy -like  substance,  which  is  cither  scattered 
more  or  less  uniformly  through  the  tissue,  or 
is  collected  into  larger  or  smaller  masses.  The 
tissue  around  each  little  mass  generally  in- 
flames and  ulcerates,  the  ulceration  and  sup- 
puration being  an  effort  of  nature  to  get  rid 
of  the  foreign  substance.     Thus,  by  succes- 
sive ulceration  a  large  portion  of  the  long 
may  be  destroyed,  or  by  inflammation  of  such 
a  tissue  as  the  peritoneum,  or  the  meninges  cf 
the  brain,  a  fatal  result  be  rapidly  attained. 
Recent  researches  would  appear  to  show  that 
tubercle  begins  in  the  lymphatics,  the  first 
changes  being  in  the  epithelial  cells  (endo- 
thelium) lining  those  vessels.     It  w'dl  be  con- 
venient to  first  prove  the  importance  of  the 
study  of  consumption  to  hj'gienists  by  referrii^' 
to  the  mortality  from  this  disease. 

Table  I.,  on  p.  441,  shows  the  number  of 
deaths  from  consumption  within  the  London 
Hills  of  Mortality  from  1G20,  with  seTenl 
breaks,  down  to  1832,  and  is  taken  from  the 
"  Insurance  Cyclopaedia,"  art.  Consumption. 

Consumption  occupies  the  first  place  in  the 
causes  of  death.  For  instance,  in  the  Beios- 
trar  -  General's  returns  for  1871,  phthiiis 
comes  first,  with  the  ]>roi>ortional  num- 
ber of  2364  to  1,000,000  deaths  from  all 
causes.  Then  bronchitis,  with  the  propor- 
tional number  of  2112  to  1,000,000  deaths  from 
all  causes. 
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L— Showing  the  Number  of  Deaths  from  Consumption  within  the  London  Bill 
OF  Mortality  from  1629  (with  several  breaks)  down  to  1832. 


Number  of 
Deaths. 


1827 
1910 
1713 
1797 
1754 
19r»5 
2080 

2477 

2123 
2J00 
2:«8 
1988 
23r>0 
2410 
2286 
28r,8 
2G06 
3184 
27:»7 
3';i0 
2982 
3414 
3788 
3485 
32m 
3<)45 
4.^)8 
2r)92 
3087 
2856 
3162 
3272 
2710 
3165 
3320 
3785 
3148 
3223 
3272 
3448 
3675 
3427 
37  S4 
3464 
3241 
3>02 


Year. 

Numb«r  of 
Deaths. 

1685 

3502 

1686 

3569 

1687 

'M73 

1688 

3867 

1689 

3981 

1701 

2678 

1702 

2730 

1703 

2831 

1704 

3013 

1705 

2784 

1706 

2716 

1707 

3049 

1708 

2796 

1709 

3040 

1710 

2706 

1711 

2520 

1712 

2551 

1713 

2745 

1714 

:W29 

1715 

2842 

1716 

3189 

1717 

2764 

1718 

3106 

1719 

3206 

1720 

3054 

1721 

3188 

1722 

3107 

1723 

3352 

1724 

3,371 

1725 

3240 

1726 

3764 

1727 

3340 

1728 

3491 

1729 

3544 

17:«) 

3728 

1731 

3425 

1732 

3719 

1733 

4601 

1734 

4139 

1735 

4064 

1736 

4554 

1737 

4441 

1738 

4:«6 

17;i9 

4429 

1740 

4919 

Year. 


1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1762 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 


Number  of 
Deaths. 


4081 
4716 
4353 
3865 
4015 
4887 
4560 
4487 
4623 
4543 
4182 
3558 
3915 
4241 
4322 
4459 
3973 
3411 
3069 
3776 
4110 
6139 
4892 
4435 
4176 
4685 
4383 
4379 
4249 
4594 
48U9 
6179 
4825 
4242 
4452 
4508 
4906 
4426 
4477 
4889 
4516 
4861 
4575 
4540 
4569 
4987 


Year. 


1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1806 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1S23 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 


Number  of 
Deaths. 


4679 
6086 
6172 
4852 
6090 
6255 
5474 
4781 
6733 
4265 
4767 
45:^ 
4843 
5721 
4695 
4078 
4076 
3447 
:M32 
3996 
4964 
6220 
4570 
6427 
4754 
4942 
4736 
4829 
4210 
4272 
4200 
4242 
3839 
3959 
3639 
3608 
6012 
4980 
5062 
6290 
6372 
6213 
6251 
4704 
4807 
4499 


3ung,  writing  in  1815,  considered  that 
>tion  carried  off  in  Great  Britain  a 
:n  Paris  a  tifth,  and  in  Vienna  a  sixth 
ihabitaiits. 

larkc,  writing  in  1835,  estimated  at 

the   total   mortality,  and  gave  the 

;  table  of  the  proportions  of  deaths 

isumption  for  the  121  years  ending 


Table  II. 

(the  deaths  from  con-N 
sumption  were  to  all  >  145 
the  deaths  of  the  year  ) 
1700-1750  „  214 

1750-1801  „  2C.3 

1801-1811  „  a«48 

1811-1821  „  ai« 

General  average  for  the  121  years,  245,  or  1  in  4. 


»» 


In  Dr  Farr*s  letter  for  1841  the  following 
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extract  and  table  occur,  both  of  which  are  in- 
structive : — 

**  Diseases  of  the  respiratory  or^ns  were 
fatal  to  92,183  persons  in  1841.  The  mor- 
tality which  tliey  occasioned  was  nearly  6  to 
1000  [of  the  living] ;  it  was  5911  in  a  million, 
or  132  less  than  1840,  when  6045  in  a  million 
died  of  puhnonai-y  affections.  Of  the  de- 
crease of  132  to  a  million,  55  was  in  i>ncn- 
monia,  and  75  in  phthisis.  The  mortality  by 
these  two  diseases  remained,  nevertheless, 
excessively  high. 


i» 


Table  III. 


PDeumonia — 

Total  deaths 

Deaths  to  a  mil- ) 

lion  living j 

Phthisis— 

Total  deaths 

Deaths  to  a  mil- ( 

lion  living S 

Other  diseases  of  re- 
spiratory organs — 

Total  deaths 

Deaths  to  a  mil-) 
liou  living ) 


1S8«. 


17,019 
1,219 

59,026 
3,990 

13,799 
934 


1839. 


IMO. 


IS,  151    IS.fiS-i 
1,S00      1,209 


1841. 


69,r>59 
5,939 

12.855 
SfiO 


59,023 
3,897 

14,402 


17.997 
1,154 

^>v,  «>"•< 
3,S22 

14,594 
935 


C'-ntagion  of  Contntmptum, — It  has  long 
been  firmly  believed  in  Italy  that  consump- 
tion is  contagious,  but  that,  generally  speak- 
ing, it  is  not  so,  is  sufficiently  proved,  as  Dr. 
Guy  remarks,  by  the  small  fluctuations  of  the 
annual  mortalitv  from  this  cause.  The  lowest 
number  of  deaths  from  consum])tion,  for  a 
million  of  inhabitants  of  London,  for  any  one  of 
the  fifteen  years  from  1840  to  1854  inclusive, 
was  2645,  and  the  fluctuation  is  very  slight. 
The  figures  in  three  consecutive  years  were 
as  foUows:  1849,  2777;  1850,  2«5;  1851, 
2970.  "If  then,"  Dr.  Guy  says,  ''anyone 
were  to  assort  that  tliis  disease  is  contagious, 
which  is  tantamount  to  saying  that  it  may  be 
epidemic,  the  figures  I  have  quoted  would  in 
themselves  furnish  an  answer  in  the  negative. 
They  are  suggestive  of  a  domestic  disease, 
influenced  as  is  bronchitis  by  the  seasons  and 
the  weather." 

The  same  small  fluctuation  is  shown, 
if  the  twenty  years  from  1850  to  1869 
are  taken.  In  the  whole  twenty  the  mean 
annual  rate  of  the  deaths  from  consumption 
was  3149'1.  In  the  first  ten  of  these  years, 
1850-59,  it  was  3551 '4  ;  in  the  second  ten, 
3346*8  :  or  dividing  the  whole  period  into 
four  equal  parts  of  five  years  each,  for  the 
first  quarter  we  have  3665  as  the  mean 
annual  rate,  for  the  second  3448,  for  the 
third  3367,  for  the  fourth  3326— the  lowest 
number  being  3326,  the  highest  3665. 

There  are,  however,  instances  in  which 
phthisis  would  appear  to  be  contagious,  especi- 


ally in  crowded  ships,  barracks,  and  nv'ijj*. 
Dr.  Guy  indeed  mentions  a  certain  printing- 
house  where  the  workmen  died  from  consarop- 
tion  as  fast  as  if  it  was  contagious.  Aod  Dr. 
Farr  in  1815  said,  *'The  prevalence  of  frhthi>:i 
in  the  armies  of  Europe  is  probably  due  in 
part  to  the  inhalation  of  expectorated  taber 
cular  matter,  dried,  broken  up  into  dust,  sdJ 
floating  in  the  air  of  close  barracks.*' 

But  it  must  be  remembered  that  in  oil 
crowded  localities  there  is  direct  vitiatioD  of 
air,  and  it  is  difficult  to  say  whether  the  foal 
air  or  actual  contagions  particles  have  moit 
to  do  with  the  propagation  of  the  malady.  In 
short,  consumption  under  ordinary  conditioos 
is  certainly  not  contagious  ;  but  under  special 
insanitary  influences,  certain  forms  of  con- 
sumption may  be  contagious,  although  it  is 
still  a  matter  not  proven. 

Causes. — These  may  be  divided  into  two 
great  classes  :  the  one  comprising  all  those 
I)redisposition8  which  from  a  varietj  of 
causes  exist  in  the  constitution  of  the  indi- 
vidual himself,  such  as  hereditary  influenoe, 
sex  and  age,  &c. ;  the  other  class  compriung 
influences  external  to  the  body,  such  u  im- 
pure air,  occupation,  clothing,  i>eculiarities  d 
the  soil,  climate,  &c.  Although  these  cviwi 
will  be  dealt  with  seriatim,  those  of  tlie 
second  might  be  reduced  to  (1)  expoinre  to 
cold  and  wet ;  (2)  impure  air,  whether  from 
deficient  cubic  space  or  the  following  of  in 
unhealthy  occupation ;  and  (3)  dampnesi  uf 
soil. 

Hereditary  Injluences.  —We  have  not  the 
slightest  doubt  that  this  influence  has  b«en 
much  exaggerated;  it  must  be  remembered 
that  it  is  one  of  those  influences  so  mixed  up 
with  other  surroundings  that  it  is  often  im- 
possible to  estimate  it  apart. 

For  example,  the  father  and  mother  of  s 
family  die  of  consumption,  and  the  children 
show  signs  of  it ;  but  it  will  generallj  be 
found  that  these  children  have  been  subjected 
to  the  same  soil,  to  the  same  air,  and  to  the 
same  house  which  developed  the  phthini  of 
their  parents,  yet  the  cause  would  probably 
be  put  down  to  hereditary  influence!  Itii 
this  identity  of  external  conditions  and  oeca- 
patious  amongst  many  families  that  swells  tke 
figures  of  so-called  hereditary  transmission. 
There  are,  without  doubt,  instances  pure  sod 
simple  of  this  transmission,  especially  in 
those  cases  of  general  tuberculosis,  that  ererT 
physician  must  meet  with,  in  which  a  joon; 
person,  of  a  marked  strumous  appearance 
born  of  diseased  parents,  yet  with  etcry 
favourable  external  condition,  dies  of  con- 
sumption. There  is  an  accidental  consump- 
tion, and  there  is  a  constitutional  consumption. 
There  is  a  consumption  that  arises  from  a 
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eommon  cold,  in  nrhich  the  inflammatoiy 
kction,  first  in  the  bronchial  tubes,  insidioindy 
extends  itself  to  the  air-cells  of  the  lungs,  and 
Lhus  being  accidental,  can  hardly  be  trans- 
mitted, at  all  events  to  children  begotten  be- 
fore the  disease  was  contracted  ;  and  there  is 
%  consumption  the  seeds  of  which  are  constitu- 
tional or  latent,  the  germs  of  wliich  are  born 
with  the  individual,  and  ready  to  light  up  on 
the  least  exciting  cause.  This  latter  may  be, 
and  frequently  is,  transmitted.  Medical  men 
tu  insurance  companies  should  not  alone  study 
the  bare  figures,  which  give  an  exaggerated 
idea  of  hereditary  influence,  but  inquire  as  to 
the  conditions  under  which  the  consumptive 
progenitor  existed. 

Dr.  Brinton  found  that  among  hospital  con- 
sumptive patients,  about  90  per  cent,  had  lost 
some  of  their  nearer  relatives  by  what  ap- 
peared to  be  the  same  disorder;  **and  that 
instead  of  1.^  out  of  10  (the  average  mortality), 
about  3i  had  thus  died." 

In  relation  to  this  he  says  further :  **  Tliere 
b  an  impression  (which  is  favoured  by  some 
well-known  facts  in  the  physiology  of  gener- 
ation) that  the  tendency  to  phthisis  is  more 
likely  to  be  transmitted  by  a  mother  than  by 
a  father  thus  diseased.  Other  things  being 
equal,  it  may  be  so ;  but  such  preponderance 
is  often  outweighed  by  a  strong  and  pre<lomi- 
nant  likeness  of  the  offspring  to  either  of  their 
{tarents.  For  such  an  external  likeness  may 
well  be  supposed  associated  with  an  equal 
similarity  of  constitution,  especially  where  it 
involves  the  framework  of  the  thoracic  cavity, 
in  which  the  disease  chiefly  shows  itself. 
Hence,  though  the  father  of  one  subject  may 
have  died  of  decline,  still  if  he  himself  takes 
strongly  after  his  mother,  this  resemblance  to 
the  healthier  branch  of  his  ancestry  goes  far 
to  nullify  the  injurious  suspicions  which  his 
father's  death  might  otherwise  have  excited." 
—(On  the  Medical  Selection  of  Lives  for 
Assurance,  by  Dr.  Brinton.) 

According  to  the  medical  officers  of  the 
Brompton  Hospital,  as  to  the  proportion  of 
cases  on  the  books  in  which  hereditary  taint 
could  be  traced,  out  of  1010  cases,  comprising 
669  males  and  341  females,  122  males  and  124 
females  (forming  18  and  36  per  cent,  respec- 
tively of  the  whole,  or  24*6  per  cent,  of  males 
and  females  combined)  were  born  of  phthisical 
parents ;  or,  in  other  words,  1  in  every  4  of 
the  1010  patients  was  descended  from  con- 
sumptive parents. 

As  hinted  at  before,  all  these  figures,  as 
they  do  not  distinguish  between  accidental 
and  constitutional  consumption,  are  to  be 
looked  upon  with  suspicion. 

iSrx  and  Age, — The  influence  of  lex  and  age 
is  indisputable.   Women  are  more  liable  to  I 


consumption  than  men,  old  i>eoplc  less  liable 
than  young  and  middle-aged.  Women  are 
more  exposed  to  the  bud  hygienic  condition  of 
an  insanitary  dwelling;  and  old  men,  from  the 
very  fact  of  their  being  ol«l,  are,  so  to  speak, 
selected  iiiat.  Sir  Jame?)  Clark  showed  that 
in  seven  cities  in  £uroi)e  and  America  there 
is  a  pretty  uniform  decline  in  the  ratio  of 
deaths  from  phthisis  from  twenty  years  to 
extreme  age. 

In  Edinburgh  the  ratio  was  found  to  de> 
dine  from  '285  at  twenty  years,  to  *052  above 
sixty  years ;  at  Nottingham,  from  '416  to  *017 
in  the  same  period  of  time ;  at  Chester,  from 
•245  to  054;  at  CarUsle,  from  '290  to  '097; 
and  in  Paris,  according  to  Louis,  from  '325 
to  '042:  while  the  general  average  decline 
was  from  *2d5,  or  28*5-  per  cent.,  at  twenty 
to  thirty,  to  078,  or  7*80  i>er  cent.,  above 
sixty. 

Dr.  Guy  prepared  the  following  table,  show- 
ing the  deaths  from  conBum]>tion  in  10(X) 
males  and  1000  females  of  the  population  of 
England  and  Wales,  and  of  London  respec- 
tively, living  in  1851,  at  decennial  ages : — 


Table  IV. 


Malo. 

Fbmaum. 

Aon. 

LoDtlOD. 

London. 

15  to  26   .     .     . 
25  „  35  .     .     . 
35  „  45   .     .     . 
45  „  65  .     .     . 
65  ,.  C5  .     .     . 
65  and  upwards 

318 
4  03 
4(8 
3  06 
3  55 
2  2J 

206 
4  81 
6  34 
6  47 
6  07 
362 

385 
4-65 
4  14 
318 
2  68 
1-61 

246 
3'68 
4-46 
8-29 
2-64 
2  45 

Dr.  John  Clendinning*8  table,  which  ap- 
peared in  the  **  Statistical  Journal,"  shows  the 
same  thing— viz.,  that  consumption  declines 
after  puberty. 

Of  1044  dewths  occurring  in  the  workhouse 
and  infirmary  of  Marylebone  between  May 
1821  and  December  1835,  the  distribution 
according  to  age  was  as  follows  : — 

Table  V. 


N>.  of  Dffftlba 

fhnu  Phthlsii. 

Under  5 

years 

70  \ 
17  J 

From  it  to  10 

„     10  „  20 

62 

„     20  „  30 

247: 

„     30  „  40 

223 

..     40  „  60 

1C4 

„     60  „  60 

121 

..     «0  „  70 

97 

.,    70  „  sa. 

46 

M     80  „  90 

7i 

Totals  .     . 

• 

1043 

PtxcmUg*  Pn»- 
porttonof 
MdiT«r 


8  33 

•  6-081 

23 -(H) 

21-06; 

1671] 

11 -£9 

9129' 

4<)1 

0  67 


10000 


Impure  Air,  Density  of  Population,  Over- 
crowding,  dtc— The  thre«  headings  of  this 
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Kction  Dmy  be,  prHCticall}'  ipeaking,  reduced  j  ■umptian,  ths  eicesuvs  mortility  of  lol^iittt 

to  OBS— TIE.,  impure  aii;  for  iltbough  it  is  |  in  certain  buncke,  alluded  to  in  out  uiich 

true  that  together  with  impure  air  thers  ars  on    Hygidna  (Military),   lUfEciently    pruiM. 

often    other    coeiiBting  in6uencea   (auch   ail  Sre  alto  unicle  Ovt&CBOV  Disa. 

duitj  amplaymenta,  iniufBcient  food,   l:c),  1  The  following  table  ihowi  the  relatioQ  l(- 

yet  that  impure  air  alone  will  prodnce  con-  I  tneen  denaitj  of  populition  and  iditbiui:~ 
TABLE  VL 


Healtbj  diitiicta 
London        » 

Enghmd  and  W^    . 


Oreupaf  ion.~In  the  conaideraliipn  oloceajia- 
tiun  a*  influencing  the  diieaee,  the 'difference! 
we  meet  Kith  are  striking  and  remarkable, 
.  eipeciatly  HB  regnrxla  ontduor  and  indoor  em- 
ploymenla,  and  residence  in  town  or  country. 
With  respect  to  the  latter,  the  death-rale  from 
comnumptiun  and  otlicrilbenaeioF  thereapirs- 
tury  organa  »a»  atated  by  Dr.  Farr  in  llH3  to  be 


;  i^Z,   re'^n. 

™».. 

1 

T«. 

"»=*■ 

UtoM. 

S3  Wis. 

!..:». 

UtoU.  siiuii 

1S5 

.    i;oo8 

308 

1113 
108 

336 
204 
419 
302 

398 

;isiii 

475 
438 

330 
4iB 
484 

m 

34 

40 
38 

45   t    «: 
69      m 
86      m 

61        lU 

a  tovna,  agatuat  S'32  in  country  disliicti, 

ch  100,000  livin 

s;  but  the  actual  ntai 

higher  than  tl 

.,forthocouLtQrrti™ 

laggerated  by 

lany  artiaana  and  olti<n, 

bomintheiou 

ntry.  contract  their  cl»t 

ion  in  the  towi 

and  return  home  la  dia 

nfluence  of  indoor  ngainit  outdoor  occD[«- 

j  ahown  in  the  following  Uble  :— 

TABLE  VIL— DEiTua  from  Tlbekcilas  Diskabe  at  the  VicroRti  Pabb  Uomitil, 
ahoning  tiie  influence  of  Occupation. 

1    1 

"""■"""" 

- 

^. 

«,. 

a.. 

40. 

Ai. 

to. 

K.     K. 

- 

^r\ 

Female  livea       . 

45 

9 

WJ 

32 
2t 

9 

41 
31 

7 
21 

100 

S8 
21 
17 
21 

25 
30 
7 
21 

83 

18 
20 
17 
21 

15 
24 
5 
13 

fi7 

12 
15 
4 
12 

43 

3 
9 
3 

It 

IT 

1 
G 

4 
8 

18 

1  ... 

2  I 

^ 

4 
1 

7 

ml 
V 

^1 

The  wme  nduced  to  a 
ptTccntagi. 
Female  Uvea 
Indoor  occupation      . 

■■■■"tS-cS.;    :    : 

10 

m 

32 
13 

8 

10 

10 
12 

40 

2 
7 
7 
11 

27 

1 
1       1       ... 

3 

10 
S      2       1 

::: 

i 

iw 
i« 

76 

GI 

22 

3  1    I 

... 

7 

»l 

If  we  eiamiae  mora  in  detail  the  influence 
oC  occupation,  we  ahall  find,  generally  apmk- 
ing.  that  thoae  pursued  in  the  targeat  hoiisia, 
with  the  beat  diet  and  the  wnmieat  clotliiiig, 
Hretheleutaubject  to  conanmptton;  thua  Dr. 
Oay,  in  a  valuable  contribution  to  the  Journal 
of  Die  SUtiatical  Society,  givea  Table  VIII. 

"  The  ratio  of  duthi  from  oonsamption  fol- 


lowi  the  lome  order  aa  tbe  aTei«i;«  tp  at 
death,  being  loweat  wbere  ibe  aTcnge  >S*>' 
higheat,  and  (he  rercrae.  Thui  the  tnnie 
age  at  death  of  the  claaaof  gentlemeDiiSSfl, 
and  tbe  ratio  of  deaths  from  conaoniii&in  1  to 
2  60 ;  while  in  tbe  clau  of  artisaiu  lb*  >n- 
nige  age  ia  48  06,  and  the  proportion  of  dealb 
from  coniomptioD  1  to  Z'29. 


1 

1 

a 

iriS.^, 

« 

S 

M 

fn 

K 

Cnart 

nii.li!r 

^ 

"^^if-^ 

M. 

au. 

*u. 

LU, 

60. 

It. 

uu 

lU. 

H 

f 

=1 

&■:.   1084 

IS-CT 

57-U 

1,^ 

15-ftJ 

C-03 

301 

29-jl 

60-63 

39 

1  to  B-00  166 

B3S 

..'    8--IC 

24-31 

Si -98 

2011 

1270 

BM 

1-oe 

32'80 

S978 

33 

1  to  2-00:  les 

491 

..   ■   7-2.-|'2;i-'Zl 

eG-24 

2279 

i;(-3i 

6-M 

o-4a 

30-01 

57 -IS 

38} 

I  to  2-29  33185308 

Efiiin.  Iho  claim  of  gcotiy  prcun ta  ■  imitlUr 
■rlioiiiil  miinbtruf  JciitJisunJertliirtjanJ 
timn  eilheruf  tlieotlier  clngseB.  Uin  nl>a 
Torthy  (if  obiierTatioii  that  tho  percentngo 
iriiuTi  uf  dcaCliH  from  consunijitinD  under 
I  Kucl  tiiixy'u  higlieriiitliedaNiuf  tndea' 
;bnii  ill  tbi>t  of  tliB  artiiHUi  unil  Ulxiurer. 
ugh  the  nitia  uf  caHi  of  cDUiumrtion  is 
ex  iti  the  latter  clui.  Thii  ii  Juuhllcii 
Qted  for  hy  lliu  (net  alrendy  eatublisbiMl, 
the  alrong  exertion  irhicb  h  congidetnblc 
ID  of  the  labouring  duia  employed  within 
uie  in  their  occopatioDi.  buJ  the  large 
XT  employed  out  of  doon,  hu  the  effect 
■rdingthanttnckof  pulmonnrrconluDip- 
The  tnuleaman,  it  will 


,-di.teplac. 
lahoun 


,  hetwi 


the  mortality  only  half  oa  great.  Thii  peca- 
liarity  would  appear  to  ariie  from  the  naval 
aSeotiona  being  legs  deadly,  and  indeed,  on 
reference  to  the  table,  it  will  be  aeen  there  i« 
more  conaumgition  in  the  army  than  in  the 
B  true  then  jjalmoat  equally 


Table  IX. 


rand  | 


e  Hrtiiun  uiing  , 
exertion  and  tiia  artisan  uaing  much 
iuu.  .  .  .  Another  puint  attracta  atten- 
>Tii.,tlie  great  proportion  of  daitha  from 
.mptiiin  ixuuning  in  the  olaas  of  gentry 
tiftci'n  to  twenty  yean  of  age.  Doeanotthia 
tliHl  the  liability  to  tbe  dineaae  ia  greater 
ia  chiH  tlian  in  tlio  two  other*,. and  duel 
t  tend  to  atrengthen  the  poiition  that 
tetn  of  tho  deatha  from  oonanmption  in 
itlier  claaiea  ia  due  to  the  unfavouralile 
niatancea  in  whicli  th?y  nro  placed  ! 
lie  ratio  of  deaths  from  consumption  in  the 
of  gtutrr,  low  na  it  ia,  would  heva  been 
luwer  if  tiiB  medical  men,  who  are  in' 
hlinit.wereomitted.  Tlienuml>erof caaea 
ilmonury  cunaumption  occurring  in  mem- 
of  tliat  profeaaion  ia  very  remarltablo. 
I  is  a  aubJL'ct  of  regret  with  tbe  author 
they  were  not  made  a  aeparute  clasa." — 


nilttary  men  were  compariKl.  Il  appear* 
the  cheat  attacka  were  twice  aa  numerous 
le  natal  aa  in  tbe  military  force,  but 


N.....F.ua. 

IbuTUIfUa, 

S-Jg^an 

SIMS, 

lunE.su<lpl«ifl«T 
Bpiltiiig»fblo«l.... 

Ca«"h, ...°.° !:"!'" 
AsUima  and    illffl. 
culijotlireaUilug 

ll,5i7 

3 

in        T 
111  '    a 

lJ,Slt 

J!L 

8M3      «J 

"l" 


In  the  aiith  report  of  the  medical  officer  of 
the  l>rivy  Council  it  ia  atat«d,  "  tn  propor- 
tion Qf  lie  pfaple  nf  a  ditlrict  are  attraettd  to 
anil  coOatirt  indoor  uccupaiion,  iii  nth  pro- 
portion, othrr  Ihingi  bring  iqual.  Hit  ditlritt 
death-rate  by  lung  diicata  vill  be  incrtated." 
For  the  bad  yentilation,  which  ai  a  rule 
belon;;!  to  the  place  of  employment,  tends  to 
develop  among  tbe  worliiieuplB  a  large  eicesi 
of  phtliiaii,  and  probnblygome  eiccu  of  other 
fatal  lung  diseaiea  ;  and  probably  in  all  Eng- 
land there  ia  no  eioeption  to  the  rule,  that  in 
cTcry  diitrict  which  has  a  large  indoor  in- 
dustry the  increased  mortality  of  the  work- 
people is  luch  aa  to  colour  the  death  return  of 
tbe  whole  district  with  a  marked  eiceas  of 
lung  disease.  Tlic  mortuary  atatiatica  recently 
laid  befoie  Parliament  place  this  matter  in  a 
aingularly  ttriking  light.  In  thoia  retuma, 
for  inaCaoce,  it  may  be  teen  that  while  about 
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100  deaths  by  phthisis  and  other  lung  disci^es 
are  occurring  in  various  agricultural  districts  of 
England  among  men  aged  from  fifteen  to  fif ty- 
fivo,  there  occur  in  similar  masses  of  population 
in  Coventry  103  such  deaths ;  in  Blackburn 
andSkipton,  107;  in  Congleton  and  Bradford, 
163 ;  in  Leicester,  171  ;  in  Leek,  182 ;  in 
Macclesfield,  184;  in  Bolton,  190;  in  Not- 
tingham, 192;  in  Rochdale,  193;  in  Derby, 
198  ;  in  Salford  and  Ashton-under-Lyne,  203 ; 
in  Leeds,  218;  in  Preston,  220;  and  in  Man- 
chester, 263.  The  same  sort  of  evidence  conies 
out  even  more  strongly  when  (as  in  the  an- 
nexed table)  the  statistics  are  limited  to  the 
decennial  of  adolescence,  and  are  so  given  that, 
with  regard  to  districts  where  only  one  sex 


pursues  indoor  industry,  the  death-ratM  of 
the  sexes  may  be  compared.    There,  for  in- 
stance, it  is  seen  (and  no  one  who  knowi  the 
circumstances  under  which  girls  are  employed 
in  lace-making  and  straw-plaiting  can  wonder 
at  the  fact)  that  among  the  adolescent  popa- 
lation  of  Berkhampstead,  Newport  Pagnell. 
Towcester,  and  Leighton  Buzzard,  the  femalA 
victims  of  lung  diseiise  are  more  than  twice ii 
numerous  as  the   male.     And  there,  again, 
in  the  death-rates  of  Leek,  Congleton,  and 
Macclesfield,  the  same  sort  of  sad  testimooj 
is  borne  (but  not  exclusively  by  the  fenub 
population)  as  to  the  atrocious  sanitarr  ei^ 
cumstanccs  under  which  much  of  oar  i3k 
industry  is  conducted. 


TABLE  X. 


Pistrict. 


Nature  of  principal  Industry  in  the 
District. 


Dcath-Rate  bj  Phthius 
and  otht^r  Lunft  Dis-  ; 
eases  at  between  \i 

and  25  Years  of  Age, ! 

perlOO.uOOofeich 

Class  referred  to. 


Berkhampstead 
Leighton  Buzzard 
Newport  Pagnell 
Towcester 

Yeovil 


Leek  .... 
(■ongleton  . 
Macclesfield       .        . 
Standard  Northern  District 


.  )  !  Extensive  female  employment  in  ( 
.  )  straw^-plaiting  .  .  .  .  ( 
.  )  Extensive  female  employment  in  ( 
.  i  I      lace-making  .        .         .         .  ( 

Extensive  female,  with  some  male,  )] 

''{ 

Agriculture 


( 


:■} 


employment  in  glovo-making 

Extensive  employment  —  more 
male  than  male — ^in  silk-work 


Fenule.  ! 

578  • 
554  ' 
617 
577 

409 

m 

790 
890 
333 


With  regard  to  dusty  occupations,  &c.,  H. 

C.   Lombard  (Recherches  Anatomiques    sur 

I'EmphysSme  Pulmonaire)    showed    that  in 

lOOO  deaths  from  consumption  the  following 

causes  contributed  in  the  relative  proportions 

named  in  the  following  enumeration  : — 

Occupations    with    vegetable    and 

mineral  emanations  176 

Occupations  witli  varioas  dusts  145 

Sedentary  life HO 

Workshop  life ]:JS 

Hot  and  dry  air          .        .         .  1*27 

Stooping  posture                .        .        .  li'i 

Sudden  movements  of  the  arms  116 

Muscular  exercise  and  active  life  89 

Exercise  of  the  voice         ...  75 

Living  in  the  open  air       .        .         .  73 

Animal  emanations  ....  60 

Occupations  with  watery  vapour      .  63 

The  order  of  the  respective  fatality  of 
"dusts*'  he  found  to  be  as  follows:  (1) 
mineral ;  (2)  animal ;  (3)  vegetable. 

Inflttence  of  Season,  Climate^  <£r.— In  this 
branch  of  inquiry  it  is  difficult  to  obtain 
accurate  data  as  to  which  particular  season 
produces  the  largest  number  of  cases  of  con- 
sumption.    Probably  it  \b  the  coldest  and 


dampest  time  of  the  year,  when  coldi  and 
coughs  are  frequent,  which  does  the  mischief. 
With  regard  to  the  actual  mortality,  tiie  evi- 
dence renders  it  certain  that  the  spring  is  the 
most  fatal.  Mr.  Haviland,  in  his  *'  Climate, 
"Weather,  and  Disease,"  1855,  says:  "h 
England  w^e  learn  from  the  statistical  rctnrns 
that  the  spring  is  tlie  most  fatal  to  consump- 
tive patients,  whether  male  or  female;  bat 
with  regard  to  the  other  seasons  there  is  con- 
siderable variability.  For  instance,  suppose 
we  take  the  seasons  of  1838  in  the  order  of 
their  fatality  to  males,  they  would  stand 
thus— spring,  1137;  winter,  1048;  summer, 
908;  autumn,  904.  To  females— spring,  972; 
summer,  937 ;  winter,  896 ;  autumn,  825. 
Then  again,  although  the  spring  invariably 
takes  the  lend,  the  other  seasons  change 
places  with  each  other  from  year  to  year ;  and 
what  is  remarkable,  this  inconsistency  does 
not  seem  to  be  de]>endent  upon  the  tempera- 
ture, as  we  shall  presently  see.  Intheretunu 
for  1853  the  following  statistics  in  deaths  from 
consumption  appear  :    winter,  1872;  ipHngi 
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r,  1745;  autumn,  1914.  The 
iity  in  the  yean  aboye  quoted 
re  be : — 


Vinter.       3.  Summer. 

ISGS— ?>ma/-«. 
ummcr.     3.  Winter. 

IfiiO.— Total. 
Vinter.       3.  Summer. 

lg53._rrYa7. 
kutumu.     3.  Winter. 


4.  Autumn. 
4.  Autumn. 
4.  Autumn. 
4.  Summer.*' 


fore,  ns  icasous  are  concerned, 
c  proves  that  sprinff — i.e.,  April, 
-  U  the  most  inimical  quarter 
patients,  and  probably  autumn 
ovember,  December— the  leaat 
on  at  least,  if  not  throughout 
•rally,  the  spring  is  undoubtedly 
noxious  to  consum])tive  cases ; 
?ment  is  in  accordance  with  the 
those  physicians  who  have  op- 
f  seeing  the  rise,  progress,  and 
hundreds  of  phthisical  patients 
ar.  Dr.  Richard  Quain  observes 
Id  easterly  wind  of  spring  com- 
ork  which  the  winter  had  left 

f  5yi7,  Localitii,  «{r.— Drs.  Bow- 
chanan,  working  independently, 
fully  established  the  fact  that 

ided  relation  of  cause  and  effect 
pness  of  soil  and  consumption  ; 
on  and  others  have  shown  how 

actually  diminished  the  disease 
calities.  These  researches  will 
I  to  good  results,  and  explain  the 
>m  consumption  that  many  dis- 
world,  with  the  most  varied  cli- 
A  knowledge  of  the  geographi- 
on  of  the  disease  will  probably  bo 
luable  to  the  hygienist.     In  our 

this  has  been  succes.xfully  traced 
and  and  others,  and  in  the  United 
.  Andrews  of  the  Chicago  Medical 
:cording  to  the  latter  observer, 

is  most  abundant  near  the  sea, 
let  as  we  recede  from  it.  At 
ces  from  the  sea  it  prevails  at 
d  dimini.^hos  towards  the  south. 
,  Wginning  at  Mas.xachusetts  and 
ard,  the  proportion  of  deaths 
ption  to  deaths  from  all  causes 
tuinishcs  as  we  recede  from  the 
bus  deaths  from  Massachusetts, 
;  New  York,  20  per  cent.  ;  Ohio, 
;  Indian:i,  14  per  cent.  ;  Illinois, 
;  Missouri,  9  per  cent.  ;  Kansas, 

Colorado,  8  per  cent.  ;  Utah,  6 
and  then  in  California  it  in- 
i  to  14  per  cent.,  on  acc<>unt  of 
y  of  the  Pacific  Ocean.    A  similar 


decrease  is  observed  in  going  from  north  to 
south— viz.,  Michigan,  16  per  cent. ;  Indiana, 
14  per  cent.  ;  Kentucky,  14  per  cent. ;  Ten- 
nessee, 12  per  cent. ;  Alabama,  6  per  cent. 

It  has  been  observed,  speaking  generally, 
that  the  mortality  from  consumption  appeart 
to  follow  the  moisture  and  temperature  of 
localities.  Massachusetts  is  ten  times  as 
fatal  to  consumptives  as  Georgia ;  and  Min- 
uesota,  notwithstanding  all  that  has  been 
said  in  its  favour,  is  twice  as  fatal  as  Georgia. 
A  damp  soil,  a  damp  atmosphere,  and  vari- 
able weather,  are  great  producers  of  con- 
sumption. 

Prev(nti(m,—li  will  be  gathered  from  the 
enumeration  of  the  chief  causes  productive  of 
consumption  that  such  influences  as  cold 
winds,  seasons,  constitutional  weakness,  &&, 
are  beyond  the  control  of  man.  There  pro- 
bably will  always  be  deaths  from  this  malady ; 
but,  on  the  other  hand,  the  consumption  aris- 
ing from  damp  soil,  unhealthy  trades,  tight 
clothing,  &c.,  can  certainly  be  remedied  by 
the  hygienist.  Dr.  Guy  remarked,  in  his  in- 
quiry into  the  health  of  letterpress-printers, 
that  out  of  36,000  deaths  annually  in  England 
and  Wales,  which  ho  attributed  to  true  pul- 
monary con8um])tion,  5000  might  be  saved  by 
increased  space  and  improved  ventilation  in 
ships,  workshops,  and  factories.  And  there 
is  in  certain  localities  a  diminution  of  con- 
sum))tion  solely  by  draining  the  damp  soil. 
So  that  we  may  confidently  hope  for  good 
results  when  the  public  shall  have  been  fully 
awakened  to  the  necessity  of  diminishing  over- 
crowding, of  making  provision  for  thorough 
ventilation,  and  attending  to  hygienic  pre- 
cautions generally. 

Piokles — Various  adulterations  have  been 
met  with  in  pickles.  The  most  common 
frauds  are  substitutions,  such  as  shrivelled 
cucuml>ers  pickled  instead  of  gherkins,  or 
white  cabbage,  coloured  red,  sold  for  red 
cabbage.  The  beautiful  greeu  colour  given  to 
many  preserved  vegetable  substances  has 
several  times  been  found  to  be  due  to  salts  of 
copper;  and  as  pepper,  salt,  vinegar,  and 
other  substances  are  used  as  pickling  agents, 
all  these  may  be  adulterated.  See  respective 
articles  on  these  substances. 

Piorotoxino  —  The  active  principle  of 
Coccultu  Indicus,    See  Cocculds  Ihdicus. 

Pigs  and  Pigsties— Pigs  and  pigsties  are 
in  rural  districts  the  most  frequent  nuisances 
a  sanitary  inspector  has  to  deal  with. 

No  pigsty  should  be  interfered  with  simply 
because  it  is  a  pigsty,  and  no  action  taken 
unless  it  is  evidently  a  nuisance.  It  must  be 
remembered  that  the  pig  is  so  much  food  to 
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the  poor  man,  and  that  many  cottagers  would 
be  on  the  parish  were  it  not  for  their  pig,  and 
that  it  is  tlie  peculiar  oflSce  of  hygiene  not 
to  increase  but  to  diminish  the  poor-rates. 
But,  on  the  other  hand,  every  pigsty  should 
be  properly  drained ;  and  where  no  effective 
drain  or  sewer  is  near  the  sty,  the  owner  of 
the  pig  should  be  compelled  to  make  a  proper, 
covered,  ventilated,  and  water-tight  tank,  in 
which  the  fluid  matters  may  be  drained  and 
collected. 

Urban  authorities  have  ample  powers  with 
regard  to  pigsties  under  P.  H.,  s.  46,  which 
enacts  that  any  swine  or  pigsty  kept  by  any 
person  in  a  dwelling-house,  or  so  as  to  be  a 
nuisance  to  any  person,  is  liable  to  a  penalty 
of  408.  or  less,  and  to  a  further  i>enalty  (if 
offence  is  continued)  of  5s.  a  day.  The 
authority  can  also,  if  they  choose,  abate  the 
nuisance  themselves,  and  recover  the  expenses 
of  such  action  from  the  occupier  of  the  pre- 
mises in  a  summary  manner. 

In  the  case  of  rural  authority,  action,  where 
necessary,  may  be  taken  with  regard  to  pig- 
sties under  P.  H.,  s.  91,  3.    See  Nuisakces. 

Pimento— /See  Allspice. 

Pino  -  Apple  —  {Ana na^fsa  saliva) — This 
fruit,  although  possessing  but  little  nutritive 
value — containing  not  more  than  13  x>er  cent, 
of  solid  matter— has  an  agreeable  flavour,  and 
is  often  useful  as  an  antiscorbutic.  Besides 
being  eaten  in  the  fresh  state,  it  is  made  into 
a  preserve  with  sugar,  and  is  also  used  for  the 
purpose  of  flavouring  rum. 

Piperidine— 5e<;  Pepper. 

iSee  Pepper. 


Plague — A  contagious  and  specific  fever, 
attended  with  an  eruption  of  carbuncles  and 
swelling  of  the  inguinal  and  other  glands.  It 
has  been  known  under  different  names  at 
different  times,  such  as  the  Black  Death,  the 
Grand  Mortality,  the  Great  Plague,  the 
Oriental  Plague — all  these  are  one  and  the 
same  disease. 

According  to  Papon,  the  origin  of  the  plague 
is  lost  in  remote  ages.— (De  la  Peste;  ou, 
Epoques  M^morables  de  ce  Fli^au,  et  les  Moyens 
de  s'en  preserver,  t.  ii.  Paris,  An.  VIII.  de 
la  Rep.  8.)  The  remotest  |>eriod  to  which 
we  can  distinctly  trace  it  is  in  544,  when  it 
broke  out  as  the  plague  of  Constantinople, 
Justinian  being  emperor.  Before  that  dattN 
and  since,  there  are  notices  in  authentic 
history  of  a  great  many  i>estilences,  some  of 
which  were  the  true  plague,  others  probably 
malignant  fevers.  Hecker  traces  the  plague 
in  China  in  the  year  1333,  and  ascribes  the  out- 
break of  the  black  death  of  the  fourteenth  cen- 
tury, amongst  other  causes,  to  contagion  from 


the  East.  The  great  historical  outbreaki  d 
plague  are— (1)  the  black  death  of  the  foor* 
teenth  century;  (2)  the  plague  of  the  fifteenth 
and  sixteenth  centuries  ;  (3)  the  great  plagM 
of  the  seventeenth  century. 

Anglada  (Etude  sur  les  Malndies  Eteintoi) 
traces  the  black  death  from  China  into  Enron 
by  three  distinct  routes  —  **  the  northen 
route,  by  Bokhara  and  Tartnry,  the  Blade 
Sea  and  Constantinople,  having  bruagbt  it 
by  the  Bosphorus  and  the  Meditemneu, 
and  so  into  Europe." 

Some  writers,  especially  Hecker,  have  bets 
at  great  pains  to  chronicle  the  disastrous  coin- 
motions  of  the  earth  and  atmospiiere,  tJu 
famines,  the  fearful  earthquakes,  which  oc- 
curred simultaneously  with  the  plague— bov 
mountains  like  Tsincheon  fell  in,  learin^  1 
hideous  chasm — how  meteors  appeared,  and 
plagues  of  locusts  came  with  the  wiod,  tad 
<^yi°g>  polluted  the  air;  but  it  is  doultfiil 
whether  all  or  any  of  these  phenomeoa,  apait 
from  the  distress  and  mental  depression  tber 
would  occasion,  had  any  share  whaterer  in 
even  acting  as  predisposing  causes.  It  tpretd 
by  contagion,  and  contagion  only;  its  origin  ii 
as  mystic  as  the  origin  of  all  created  tbinp. 
Of  the  active  nature  of  this  contagion  the 
following  passages  from  Hecker  will  girea 
striking  idea : — 

Every  spot  which  the  sick  had  toQcbed,  their 
breath,  their  clothes,  spread  the  contagion ;  and  is 
in  all  other  places,  the  attendants  and  Aienda,  flw 
were  either  blind  to  their  danger  or  heroieallj  de- 
spised it,  fell  a  sacrifice  to  their  sym}iathj.  Even  ikt 
eyes  of  the  patient  were  considered  as  soorccs  o( 
contagion  which  had  the  power  of  acting  at  a  dii* 
tance,  either  on  account  of  their  unwonted  lostn 
or  the  distortion  which  they  always  suffer  in  plague, 
or  in  conformity  with  an  ancient  notion,  accord- 
ing  to  which  the  sight  was  considered  as  the  bevcr 
of  a  demoniacal  excitement. 

The  pestilential  breath  of  the  sick  who  expecto- 
rated blood  caused  a  terrible  contagion  far  andoear; 
for  even  the  vicinity  of  those  who  had  fallen  iQ  «f 
plague  was  certain  death,  so  that  parents  abandooed 
their  infected  children,  and  all  the  ties  of  ktsdnd 
were  dissolved.* 

The  mortality  of  the  black  death  was,  irith* 
out  doubt,  dreadful ;  it  desolated  Asia, 
Europe,  and  Africa,  and  the  people  yet  pr^ 
.serve  the  remembrance  of  it  in  gloomy  tn* 
ditions.  It  began  in  Europe  in  Januiy 
1348,  and  visited  Greece,  Italy,  Germany, 
France,  kc,  and  reached  England  in  Angnit 
of  the  same  year,  appearing  first  in  Dorset, 

*  "  £t  fuit  tantse  contagiositatisspecialitaqna  Aut 
cum  sputo  sanftuinis  quod  non  solum  morando,  icd 
etiam  inspiciendo  unusrecipiebat  ab  alio;  intaataa 
quod  gentes  moriebantur  sine  servitoribua.  ettrpdie- 
bantur  sine  sacerdotibus.  pater  non  visitabat  fiiimn, 
nee  filius  pairem,  charitas  erat  mortua,  spea  pco- 
strata." 
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through  Devon  and  Somerset,  and 
t  the  whole  country.  At  that  era 
s  no  hillB  of  mortality  nor  truat- 
«ord8  of  population  anjrwhere,  so 
tivages  can  only  be  estimated  ap- 
ely.  Hecker  assumes  that  Europe 
I  than  25,000,000  of  iU  inhabitants, 
he  following  estimate  of  the  mor- 
iffercnt  cities : — 


nee  there  died  of  the  black 


ce 


eilles,  in  one  month 


en  is 
non 
bourg 
ck     . 


't.  at  least 
lar, 

'urg 

on,  at  least 

ich 

uay  be  added — 

;an  Friars  in  Germany 
rs  in  Italy 


00.000 

100,000 

16,000 

70,000 

50,000 

14,000 

«0,000 

16,000 

0,000 

14.000 

16,000 

6,000 

2,500 

100,000 

61,000 


124.434 
80,000 


»ticeable  fact,  that  in  all  attacks  of 

a  disease  among  domestic  animals 

r  nature  has  appeared ;  it  is  pro* 

it  is  communicable  to  animals. 

»  himself  saw  two  hogs    on   the 

person  who  had  died  of  plague, 

ering  about  for  a  short  time,  fall 

as  if  they  had  taken  poison.     In 

s  multitudes  of  dogs,  cats,  fowls, 

mimals,  fell  victims  to  the  conta- 

it  is  to  be  presumed  that  other 

mong  animals  likewise  took  place, 

he  ignorant  writers  of  the  four- 

tury  are   silent   on   this   point." 

.) 

il  effects  of  the  black  death  were 
ry  and  characteristic  at  once  of  the 
irbarity,  and  ignorance  of  the  age. 
ras  universaL  Merchants  poured 
into  the  monasteries  to  the  horror 
cs,  who  feared  contagion  with  the 
s;  the  Flagellants  revived  and 
1  long  processions  through  the 
irope  until  they  attained  political 
,  and  were  crushed  by  the  rulers 
ited  by  the  people  ;  the  fears  of 
th  banished  all  the  social  and 
lions,  and  curdled  the  milk  of 
Iness. 

gion  of  the  plague  appears  to  have 
>een  conveyed  by  drinking  water 
ery  inefficiently-protected  wells; 
>  arose  a  cry  that  the  wells  were 
nd  suspicion  fell  upon  the  Jews, 
Imost  everywhere  racked  and  tor- 
t  and  massacred.  I 


In  the  plagues  of  the  sixteenth  and  seventeenth 
centuries  more  accurate  statistics  as  to  the 
mortality  can  be  obtained.  London  had  then 
its  weekly  bills  of  mortality,  which  although 
imperfect,  yet  have  considerable  value.  Mr. 
Marshall  has  compiled  from  these  and  other 
sources  tables  which  give  a  good  idea  of  the 
fatality  of  the  disease.  From  them  we  glean 
the  important  fact  that  besides  the  recognised 
plague  years,  the  plague,  as  a  disease,  appears 
at  that  period  to  have  been  seldom  absent 
from  the  country ;  and  in  many « years  not 
alluded  to  by  historians  as  seasons  of  pesti- 
lence,  there  are  entries  varying  from  less 
than  1000  to  mora  than  4000  deaths  from 
plague  in  the  year.  It  appears  to  have  been 
most  prevalent  in  the  warm  weather  and 
autumn,  less  in  the  spring,  and  least  of  all  in 
the  winter;  in  fact,  it  was  an  exotic  plant, 
requiring  warmth,  and  really  foreign  to  our 
clime.  The  epidemics  always  reached  their 
climax  in  summer,  and  decreased  when  the 
cold  weather  set  in.  There  was  from  1593  to 
1665  about  one  outbreak  in  every  fifteen  yean 
— i.e.,  five  serious  epidemics  of  pestilence. 

In  London,  according  to  Sir  William  Petty, 
the  plague  usually  killed  one -fifth  of  the 
inhabitants.     The  figures  for  the  five  great 
plague  years  are  as  follows:   1593,  11,503; 
1603,  36,269;    1625,  35,417;   1636,  10,400; 
1665,  68,596.    This  last  figure  belongs  to  the 
year  of  what  is  commonly  called  The  Plague 
of  London—The  Great  Plague.    In  this  last, 
and  indeed  in  most  of  the  others,  there  were 
no    phenomena    of     earthquakes,    meteors, 
famines,  &o.;  it  was  indeed  so  much  a  season 
of    great  prosperity,    that   foreign    writers 
were  in  the  habit  of  ascribing  the  pestilence 
to  the  gluttonous  habits  of  the  English  people. 
The  first  two  cases  began  in  1664  in  a  family 
at   Westminster,   whence   the   disease   was 
carried  into  London ;  but  the  December  frosts 
delayed  its  spreading.    On  the  break  up  of 
winter,    however,    it    gained    ground;    the 
authorities   became   alarmed,    and   infected 
houses  were  shut  up  and  marked  with  a  red 
cross  (X)  inscribed  witli   *'The  Lord   have 
mercy  upon  us ;"  but  the  plague  still  increased. 
"  Nor  will  this  surprise  us  if  we  imagine  the 
frantic  and  successful  efforts  that  must  have 
been  made  by  the  non-inf  eoted  to  escape,  and 
the  temptation  to  servants  and  nurses  to  ap- 
propriate and  remove  the  property  of  the 
dying  and  dead.    Indeed,  Dr.  Hodges  accuses 
the  nurses  of  strangling  their  patients,  and 
secretly  conveying  the  pestilential  taint  from 
sores  of  the  infected  to  those  who  were  well ; 
and  he  justifies  his  accusations    'of    these 
abandoned  miscreants ' — the  Gamps  and  Prigs 
of  the  seventeenth  century — by  two  instances: 
the  one,  of  a  nurse  who,  *  as  she  was  leaving 
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the  bouse  of  a  family,  all  dead,  loaded  with 
her  robberies,  fell  down  dead  under  her 
burden  in  the  streets;'  the  other,  of  a 
*  worthy  citizen,'  who  being  considered  dying 
by  his  nurse,  was  beforehand  stripped  by  her, 
but  recovering;  again,  he  came  a  second  time 
into  the  world  naked."— (Dr.  GUY,  Public 
Health,  Parti,  p.  90.) 

In  August  and  September  the  disease  at- 
tained its  maximum.  Throe,  four,  and  five 
thousand  died  weekly,  and  one  week  in  the 
middle  of  September  the  death-roll  reached 
the  astonishing  figure  of  8000.  The  moral 
influence  in  London  showed  itself  by  a  thousand 
extravagances;  and  the  near  expectation  of 
death  gave  rise  to  acts  of  atrocity,  cowardice, 
madness,  and  heroism.  The  aspect  of  the 
streets  at  the  time  of  the  plague  is  described 
by  various  writers  as  something  terrible. 
'*  Some  of  the  infected  ran  about  staggering 
like  drunken  men,  and  fell  down  dead  in  the 
streets,  or  they  lay  there  comatose  and  half 
dead;  some  lay  vomiting,  as  if  they  had 
drunk  poison ;  and  others  fell  dead  in  the 
market  in  the  act  of  buying  provisions."  The 
plague  spared  "  no  order,  age,  or  sex.**  The 
divine  was  taken  in  the  very  exercise  of  his 
priestly  office,  and  the  physician  while  ad- 
ministering his  own  antidote ;  and  though  the 
soldiers  retreated  and  encamped  out  of  the 
city,  the  contagion  followed  and  vanquished 
them.  Many  in  their  old  age,  others  in  their 
prime,  most  women  and  still  more  children, 
perished ;  *'  and  it  was  not  uncommon  to  see 
an  inheritance  pass  successively  to  three  or 
four  heirs  in  as  many  days.'*-  There  were  not 
sextons  enough  to  bury  the  dead,  the  bells 
ceased  tolling,  the  burying-places  were  full, 
so  that  the  dead  were  thrown  into  large  pits 
dug  in  waste  ground  in  heaps,  thirty  or  forty 
together  ;  and  those  who  attended  the  funerals 
of  their  friends  one  evening  were  often  carried 
the  next  to  their  own  long  home. 

It  rapidly  declined  after  September,  and  in 
December  the  city  again  filled ;  and  the  whole 
malignity  ceasing,  the  city  returned  to  itself 
— as  after  the  great  fire,  **  a  new  city  suddenly 
arose  out  of  the  ashes  of  the  old,  much  better 
able  to  stand  the  like  flames  another  time.'* 
But  it  was  by  no  means  confined  to  London, 
for  the  continual  exodus  of  infected  people,  mer- 
chandise, clothing,  &.C.,  conveyed  the  infection 
into  the  country,  and  even  into  remote  hamlets. 

The  plague  has  not  been  seen  in  England 
for  two  centuries,  but  it  prevails  occasionally 
in  Egypt  and  the  East.  It  broke  out  at 
Copenhagen  in  1712,  at  Marseilles  in  1720,  at 
Moscow  in  1771.  It  has  appeared  in  the 
present  century  at  the  Russian  ports  in  the 
Black  Sea.  In  1813  it  broke  out  in  Malta  and 
Gozo,  killing  between  4000  and  5000  people. 


Later  still  it  invaded  in  1816,  Noja  (Calabra:; 
in  1818,  Corfu;  in  1819,  SUesia;   and  Isstlj, 
in  1828-29,  it  devastated  the  Russian  army  in 
Bulgaria ;    whilst  there  is  reason  to  belien 
there  have  been  yet  more  recently  at  Odeist 
cases  of  true  Oriental  plague.     In  maoy  of 
these  places  the  disease  was  new  to  the  oldot 
physician  living.      It  had  not  been  seen  ii 
Moscow  for  150  years,  nor  in  Malta  for  137, 
so  that  we  dare  not  say  that  England  is  po^ 
fectly  safe  from  future  infection.     Given  i 
tropical  summer,  a  cargo  of  plague-itricka 
passengers,  and  an  unhealthy  badly-mana^ 
port,  the  plague  may  yet  be  revived. 

The  symptoms  of  the  Oriental  plague,  as  mcb 
in  modem  times,  are  identical  in  all  essentiai 
points  with  those  of  the  black  death  and  tbt 
plague  of  the  seventeenth  century.     It  hii 
been  well  described  by  Dr.  RusseL    In  the 
most  destructive  forms  the  vital  forces  sppeir 
to  be  suddenly  annihilated  by  a  most  intena 
and  malignant  blood-poisoning,  and  desih  ii 
remarkably  rapid,  without  external  eruption, 
of  buboes,  carbuncles,  or  spots.    In  snch  ctm 
the  body  has  no  time  to  show  the  "  tokeu* 
before  death.    In  the  great  majority  of  ctM     ] 
the  disease  is  preceded  by  lassitude,  lou  of 
strength,  anxiety,  and  afterwards  by  vomiiisg. 
The   characteristic   swellings  in  the  annpit 
and  groin  follow,  petechias  and  carbnndii 
appear,  delirium  succeeds,  and  too  frequently 
death.   The  carbuncle  is  not  of  constant  occu- 
rence ;  Dr.  Russel  found  it  in  490  cases  oat 
of  2700.    The  body  is  generally  covered  with 
them,  the  only  parts  exempt  being  the  icalp, 
the  palms  of  the  hands,  and  the  soles  of  tha 
feet.    The  disease  haa  most  resemblanca  in 
its  course  to  typhus  fever. 

Pathology  shows  rather  the  effects  of  tba 
poison  on  the  tissues  and  organs,  as  shoirn  hj 
enlargement  and  congestion  of  the  spleeo, 
kidneys,  &c.,  than  anything  espedally  cban^ 
teristio.  There  are  numerous  haemonhifie 
effusions,  and  dissection  shows  that  buboei 
always  result  from  enlargement  and  suppon* 
tion  of  the  lymphatic  glands.  It  is  probabit 
that  all  the  fluids  and  secretions  of  the  plagne* 
stricken  body  are  contagious. 

In  case  plague  be  reported  as  existing  in  uy 
port  with  which  we  have  oommerdal  relatioM, 
it  will  be  the  duty  of  the  port  sanitary  anthon- 
ties  to  use  every  effort,  by  a  strict  inspeetifia 
of  vessels,  to  prevent  the  introduction  of  thii 
disease.     The  prevention  of  its  propagatioi 
would  be  similar  to  that  recommended  in  ovr 
articles  on  typhus,  cholera,  &c.,  consisting  of 
quarantine  of  infected  vessels,  strict  iaol&tioi 
in  proper  hospitals,  disinfection  of  the  ciotk- 
ing,  excreta,  pus  from  the  buboes,  &c.,  Kpeedy 
burial,  and  general  sanitary  measures.   Set 
Cholera;  DisurrsoxiON ;  Fstsb,  TTFEca»te. 
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Plaice  {PlaUssa  rul(jaris)—A  fish  common 
I  the  English  and  Dutch  coasts.  It  is  com- 
kxmtiyely  easy  of  digestion,  but  is  very  watery, 
»ntaining  only  22  per  cent,  of  solid  matter, 
t  of  which  is  nitrogenous,  hence  it  requires 
X  to  increase  its  nutritive  value. 

Plju&tatioiia— M.  Chevreul,  in  his  work 
1  the  hygiene  of  cities,  considers  that  the 
idicioos  distribution  of  trees  and  plantations 
ronnd  a  town  is  of  some  importance  in  sani- 
ktion,  by  purifying  the  air  and  getting  rid  of 
rganic  matters. 

It  has,  however,  long  been  the  custom  to 
lant  belts  of  trees  so  situated  as  to  break  the 
oroe  of  the  cold  winds,  and  thus  shelter 
ixposed  houses,  which  indirectly  preserves 
kcalth  by  rendering  habitations  warmer. 

Trees  planted  along  public  walks,  although 
Ihey  entail  more  expense  in  the  repair  of 
roads,  are  doubtless  useful,  and  of  sanitary 
importance,  by  the  facility  they  afford  for 
■Mter  in  wet  or  shade  in  hot  weather.  They 
thus  diminish  the  danger  of  sunstroke  and 
■ome  other  diseases.  In  an  urban  district  a 
eoort  of   summary  jurisdiction  may  award 


compensation  to  be  paid  to  the  local  author- 
ity by  a  person  injuring  trees. 

Plasrthings— The  bright  green,  yellow, 
and  red  colours  coating  playthings  are  often 
composed  of  such  virulent  poisons  as  ceruse, 
vermilion,  arsenical  greens,  orpiment,  salts  of 
copper,  kc  Several  cases  of  poisoning  from 
children  sucking  such  toys  are  recorded  by 
Chevallier  (Annal.  d'Hygifene,  torn,  xli.,  2d 
series,  1874)  and  other  observers.  As  harm- 
less colours  could  be  substituted  for  those  in 
use,  this  should  certainly  be  done.  It  is  pos- 
sible that  sucking  the  paint  off  toys  may  be 
the  cause  of  a  considerable  amount  of  sickness 
amongst  children  which  has  hitherto  escaped 
detection  in  this  country. 

Plain— A  name  applied  to  several  varieties 
of  the  Pruniu  domesiicut  (Linn.)  or  wild  plum. 
This  is  supposed  to  be  a  native  of  Asia  Minor, 
but  it  has  long  been  naturalised  in  England. 
Among  the  cultivated  varieties  those  best 
known  are*  the  damson,  greengage,  French 
plum,  magnum  bonum  or  mogul,  Mirabelle, 
Orleans,  and  prune.  The  following  table  shows 
the  composition  of  many  of  these  kinds : — 


Mirabeire 

Commoiv 

Yellow. 

Greengage. 

Black- 

blue 
Middle- 

Hised 
Plums. 

Dark 
Black- 
red 
Plums. 

Mussel  Plums. 

Yellow 

Qreen, 

Middle 

Sise. 

Large 
Green, 

Sweet. 

Common. 

Italian, 

very 

Sweet. 

Soluble  matter— 

Sugar 

Free  acid  (reduced  to^j 
equivalent  in  malic  > 
acid)        .        .        .  j 

Albuminous  substances 

Pectous  substances,  &o. 

Ash     .... 

Intoluble  matter— 

seeos  .... 

Bkins,  kc   , 

Pectose 

[Aih    from    %nioluble\ 
matter   included   in  > 
veighlt  ffiven]  .        .  j 

Water 

3-584. 

0-582 

0-197 
5772 
0-570 

5780 
0-179 
1-080 

[0-082] 

82-256 

2-960 

0-960 

0-477 

10-475 

0-318 

3-250 
0-680 
0010 

[0-039] 

80-841 

3-405 

0-870 

'o-401 

11-074 

0-398 

2-852 
1-035 
0-245 

[0-037] 

79720 

1-996 

1-270 

0-400 
2-313 
0-496 

4-190 
}  0-509 

[0041] 
88751 

2-252 

1-331 

0-426 
5-851 
0-553 

3-329 
1-020 

[0-063] 
85-238 

6-793 

0-952 

0-785 
3-646 
0-734 

3-540 
(1-990 
1 0-630 

[0-094] 

81-930 

6730 

0-841 

0-832 
4-105 
0-590 

3-124 
0-972 
1-534 

[0-06C] 

81-272 

100-000 

99'971 

100-000 

99  925 

100-000  llOOKXX) 

1 

100-000 

—  Pneumonia  is  an  inflam- 
iaiion  of  the  lungs,  and  when  the  pleura  is 
ff«et«d  as  well,  it  is  then  called  plour5-pneu- 


The  disease  is  usually  divided  into  (1)  acute 
f  eroapous  pneumonia;  (2)  catarrhal  pneu- 
lonia ;  and  (3)  chronic  or  interstitial  pneu- 
monia, to  which  a  fourth  form  may  be  added — 
i^L,  that  kind  of  pneumonia  so  often  seen  as 
complication  of  zymotic  diseases. 

InflamiiMktioii  of  the  langi  may  be  produced 


by  a  variety  of  causes.  The  catarrhal  kind 
appears  first  to  be  a  bronchitis,  and  then  by 
extension  to  invade  the  lung  titsue ;  it  is  in 
its  essence  a  secondary  form.  The  chronic  or 
interstitial  form  ui  that  produced  by  external 
irritants,  such  as  the  breathing  of  dust,  and  ii 
elsewhere  described  as  fibroid  phthisis  {tee 
Phthisih);  whilst  the  fourth  kind  of  pneu- 
monia appears  to  arise  from  the  blood  being 
loaded  with  effete  products.  This  kind  has 
been  noticed  in  MarUtlna,  in  tj^ioA^lyikW^ 
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and  rheumatic  fevers,  in  glanders,  in  farcy,  in 
Bcpticaemia,  in  erysipelas,  and  is  not  uncom- 
tnon  in  diseases  of  the  kidney. 

Acute  or  croupous  pneumonia  is  entirely 
different  from  any  of  these.  Instead  of  being 
a  secondary  form,  it  would  api>ear  well  estab- 
lished by  its  definite  course,  by  the  rapid 
defervescence  when  the  exudation  is  i>oured 
into  the  lung,  by  the  occurrence  of  albumen 
in  the  urine,  and  by  the  fact  thait  the  mother 
has  communicated  pneumonia  to  the  footus  (F. 
Weber,  Path.  Anat.  des  Nougeb.  und  Siiug- 
linge),  that  it  is  a  blood  disease,  that  some 
poison  is  taken  into  the  blood,  and  that  it  cul- 
minates in  the  pulmonary  tissues,  the  pulmon- 
ary air-cells  being  in  this  case  the  seat  of  election , 
just  as  in  tjrphoid  fever  the  bowel,  in  hydro- 
phobia the  spinal  cord,  and  in  smallpox  the  skin, 
are  the  organs  to  which  in  some  mysterious 
way  the  poison  determines  and  fructifies  in. 

It  is  computed  that  3  ]>er  cent,  of  all  dis- 
eases are  pneumonic.  In  Continental  and  our 
own  cities  about  8  per  cent,  of  the  deaths  are 
due  to  pneumonia.  Ziemssen  gives  the  deaths 
in  European  population  as  1*5  per  lOlO,  in- 
cluding all  ages  and  both  sexes. 

The  admissions  in  the  liospitala  and  deaths 
annually  i>er  1000  strength  in  the  army,  for 
thirteen  years,  1859-71,  are  given  by  Professor 
Parkcs  as  follows : — 

AdmiM'oiuL  DrailuL 
Averftfre     .        .        .        .        6  25  641 

Ilighfst  In  thirteen  years         7-13  741 

Lowest  „  3-49  423 

The  ratio  of  deaths  from  pneumonia  in  Eng- 
land, according  to  the  Registrar-Generars 
returns  for  the  eighteen  years,  1854-71,  to 
1,000,000  persons  living  is  as  follows:  1854, 
1280 ;  1S55,  1406 ;  1850,  1204  ;  1857,  1230 ; 
1858,  1374;  1859,  12.57;  1S60,  1287;  1861, 
1152;  1862,  1179;  1863,  1189;  1864,  1189; 
1865,  1083;  1866,  1198;  1867,  995;  1868, 
927;  1809,  1163;  1870,  1065 ;  1871,  1008. 

Sjnnptoms.— The  sjrmptoms  of  an  ordinary 
case  of  croupous  pneumonia  are  as  follows : 
The  patient  experiences  for  two  or  three  days 
a  general  feeling  of  malahr^  during  which  no 
physical  signs  can  be  detected.  Marked  rigors 
supervene ;  the  respiration  is  difficult  and  hur- 
ried, from  30  to  60  in  a  minute ;  the  pulse 
frequent,  from  100  to  120  per  minute.  The 
countenance  becomes  dusky  from  the  inter- 
ference with  the  respiration,  and  there  is  a 
I)eculiar  short  ringing  cough,  with  expectora- 
tion of  viscid  sputa,  in  which  may  often  be 
found  fibrinous  casts  of  the  minute  bronchi. 
The  temperature  of  the  skin  is  high,  os  nllat- 
ing  between  103^  and  104°  F.  for  five  or  six 
days,  and  then,  towards  the  end  of  the  sixth, 
seventh,  or  eighth  days,  suddenly  falling  to 
the  normal  temjierature,  the  mean  duration  of 
cases  of  pneumonia  being  a  little  over  nine  days. 


The  morbid  anatomy  of  eroupoiu  pnei- 
monia  shows  that  there  are  at  leut  Im 
stages — in  the  first  of  which  the  lung  ii  finer 
than  usual,  and  intensely  injected ;  ia  tk 
second,  the  lung  is  gorged  with  venoiulM, 
pits  on  pressure,  and  is  heavier  than  the  im«> 
mal  lung ;  in  the  third  {red  softening),  tenia 
has  been  i>oured  out  into  the  goigvd  1qb( 
tissue ;  in  the  fourth,  there  is  a  new  prodnrt, 
an  active  growth  of  new  cells,  and  the  vt- 
cavities  are  filled  with  these  cells,  as  wdl  a 
by  small  firm  plugs  of  coa^^ulable  fibrine.  la 
this  stage  the  lung  is  firm,  heavy,  ligii, 
friable,  and  condensed,  hence  it  has  beet 
termed  hepatited.  The  whole  of  these  itaga 
may  be  detected  during  life  by  aasadtktiot 
and  attention  to  the  symptonu. 

Infectumt  Pneumonia. — Whether  ill  cua 
of  acute  or  croupous  pneumonia  (with  or 
without  pleurisy)  are  infectious,  admits  d 
doubt,  but  that  there  is  an  infeotioas  fatsh 
monia  the  writer  is  convinced. 

Laennec  in  1814  noticed  a  pnemnoBii 
occurring  among  the  conacriptg,  and  he  n* 
marked  that  it  was  probably  due  to  dehto* 
rious  miasms  suspended  in  the  air,  wUdi 
entered  the  circulation  and  operated  partkn* 
larly  on  the  lungs.— (De  TAuscultatioD  lf«L) 

Dr.  Parkes  also  remarks,  "  Considering  thit 
the  pleuro-pneumonia  of  cattle  is  prqiegttcd 
through  the  pus  and  epithelium-cells  ol  thi 
sputa  passing  into  the  air-cells  of  other  cattle^ 
that  even  in  man  there  is  evidence  of  a  pneu- 
monia or  phthitical  diteate  beinff  caniagiou, 
the  floating  of  these  cells  in  the  air  is  wxnthj 
of  all  attention.*' 

Greissinger  also  has  observed  that  in  msliri* 
ous  districts  pneumonia  is  apt  to  assume  si 
epidemic  form.— (Infections  Krankheiten.) 

Dr.  Aitken  remarks  that  it  is  a  disease  of 
general  and  universal  prevalence,  and  tomt- 
times  ap)iear8  as  if  it  were  tpietontc.— (Practice 
of  Medicine.) 

It  is  also  a  noticeable  fact  that  OrisoIIe 
asserted  a  discoverable  cause  (that  is,  in  tbe 
nature  of  a  chill)  could  only  be  afl&imed  in 
one-fourth  of  his  cases,  Ziemssen  in  one-tenth 
of  his,  and  Dr.  Wilson  Fox  could  only  trace 
any  connection  between  exposure  to  cold  and 
the  disease  in  ten  out  of  fifty- three  cases. 

Nor  is  it  a  disease  predominating  in  winter, 
but  as  severe  or  nearly  so  in  spring  end 
autumn. —(l*ythogenic  Pneumonia,  by  Drs. 
Grtmshaw  and  Moore,  Dublin  Jounul  uf 
Medical  Science,  May  1875.) 

It  may  be  well  to  add  to  these  scattered 
notices  from  different  medical  writers  brief 
notes  of  cases  in  which  the  infectious  character 
of  pneumonia  was  fully  shown,  andon  which  tbe 
author's  opinion  of  its  infectious  nature  rest«. 

Two  outbreaks  of  pueomonia  occurred  in 
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te  Aksrhns  Priflon,  Ghristiania — one  in  1847| 
lother  in  1866.  In  the  last  epidemic  no  less 
An  sixty-two  cases  occurred  in  six  months 
Dongst  360  prisoners.  Professor  W.  Boeck 
tributed  the  outbreak  chiefly  to  overcrowd- 
g. — (Norsk.  Mag.  for  Laegevidenskaben,  voL 
lii.  p.  a45.) 
Thoresen  of  Eidsvold  records,  an  epidemic 

eroui>oas  pneumonia  almost  confined  to  a 
Dgle  row  of  cottages.  The  epidemic  lasted  a 
onth. — {Op,cU.,  dd  series,  voL  i.  p.  65, 1871.) 
An  epidemic  of  pleuro-pneumonia  broke  out 
i  I860  in  the  Mediterranean  fleet.  Its  infec- 
ooa  character  was  very  evident,  and  Dr.  Bry- 
Oy  who  has  recorded  it,  pointed  out  several 
Munacters  conmion  to  it  and  the  plcuro-pneu- 
tonia  of  cattle. — (Lancet,  January  9,  1862.)  , 

Five  cases  of  pneumonia  almost  simul- 
kneonaly  occurred  in  March  1874  at  a  school 
i  Bast  Sheen,  Mortlake.  The  time  of  attack 
lincided  with  a  large  escape  of  sewer  gas  into 
tie  school,  and  the  boy  first  attacked  slept  in 
ao  of  the  rooms  most  exposed  to  the  efflu- 
imn. — (Sewer-Gas  Pneumonia,  Irish  Hosp. 
fax.,  November  1,  1874.) 

Hr  Alfred  Mayo,  Mildenhall,  Suffolk,  in  a 
livate  letter  to  the  author,  gives  a  series  of 
laes  in  which  the  infectious  character  of  the 
lalady  was  well  marked.  The  first  case  was  a 
rioklayer  about  thirty-five  years  of  age,  who 
mm  taken  Ul  with  pleuro-pneumonia.  His 
■other,  who  nursed  him,  very  shortly  after- 
rarda  took  the  same  disease  and  died.  A 
mg^bour,  a  healthy  young  woman  over  thirty, 
rho  came  in  to  nurse  the  last  patient,  was 
Iso  taken  similarly  ill,  and  died  with  all  the 
thysical  and  other  signs  and  symptoms  well 
leveloped ;  and  lastly,  her  child  contracted 
he  disease,  but  eventually  recovered.  There 
rera  other  cases  in  the  neighbourhood  at  the 
ame  time,  and  all  of  them  were  remarkable 
or  their  fatality. 

Dr.  Christian  Budd  of  North  Tawton  has 
'or  more  than  twenty  years  believed  in  the 
afectious  nature  uf  acute  or  croupous  pneu- 
Dooia,  and  among  many  remarkable  instances 
irhich  he  rclate<l  to  the  author,  the  following 
(WO  are  selected. 

A  farmer  at  Bow  was  affected  with  acute 
meumonia,  and  was  nursed  by  his  niece.  She 
D  her  turn  contracted  the  disease,  and  going 
lome,  carried  it  to  her  husband. 

An  old  man  suffering  from  pneumonia  leant 
is  head  during  a  great  portion  of  his  fatal 
Inesa  on  the  shoulder  of  a  relative.  The 
itter  was  very  shortly  afterwards  affected 
itb  the  same  ailment.* 

*  Dr.  Richard  Budd  of  Barnstaple  has  communi- 
tt«d  Co  the  author  the  following  remarkable  cases  : 
A  clerKjman,  after  attend ing  a  public  meeting. 
•came  affected  with  acute  pneumonia.  2.  The  nurse 
I  attendance  became  ill  of  the  same  disease  aboat 


Mr.  Mitchell  of  Dolton  gave  to  the  author 
a  Ust  of  cases  which  occurred  in  his  own 
practice  during  a  most  severe  epidemic  of 
pneumonia  which  swept  over  the  south- 
western counties  during  the  autumn  and 
winter  of  1874,  and  the  spring  of  1875. 

A  farmer  became  ill  on  April  16th.  Mr. 
Mitchell  was  sent  for  on  the  18th,  but  the 
patient  died  about  midnight.  The  servant- 
woman  contracted  the  same  disease  a  week 
afterwards,  and  gave  it  to  her  married  sister 
with  whom  she  was  staying. 

Another  man  became  ill  of  pneumonia  in 
April,  and  died  after  ten  days*  illness.  His 
wife  contracted  the  disease,  her  first  symptoms 
appearing  immediately  after  his  death. 

About  the  same  date,  a  farmer's  daughter,  a 
mile  from  the  house  of  the  former  patient, 
became  ill  of  pneumonia,  and  five  other  cases 
followed,  all  in  the  same  parish  (pop.  470), 
consisting  of  a  small  village  and  a  few 
scattered  houses. 

The  cases  already  quoted  sre  fair  evidence 
of  its  infectious  nature,  and  it  is,  we  believe, 
the  duty  of  the  health  authorities  of  the 
country  to  recognise  acute  or  croupous  pneu- 
monia as  an  inf  eetious  disease,  and  to  take  the 
proper  precautions,  by  isolating  patients  thus 
affected,  and  by  insisting  upon  disinfection  of 
the  sputa  and  excreta. 

Poison—'*  A  poison  is  a  substance  which 
when  absorbed  into  the  blood  is  capable  of 
seriously  affecting  health  or  destroying  life." 
To  the  consideration  of  the  principal  poisons 
we  have  devoted  separate  articles,  and  for 
the  laws  regulating  their  sale  the  reader  is 
referred  to  Puabmacy  Act. 

Police — The  powers  of  the  i>olice  in  cer- 
tain oases  to  deal  with  nuisances  are  detailed 
in  article  NuiSANOSS. 

Pollen— The  pollen  of  grasses,  more  par- 
ticularly Anthozautum  odorata  and  some 
others,  produces  in  many  persons  summer 
catarrh  or  hay  fever.  Mr  Blackley  has  per- 
formed several  experiments  on  himself  with 
various  kinds  of  pollen,  experiments  the  more 
valuable  because  the  operator  was  himself  a 
sufferer  from  hay  fever. 

**The  pollen  of  a  number  of  the  grasses 

a  week  afterwards.  3.  The  clergyman's  sister,  tak- 
ing the  place  of  the  nurse,  was  in  her  turn  also  seized 
with  pucumonia  4.  A  brother  of  the  clergjman, 
who  now  undertook  the  duty  of  nurse,  was  in  a  very 
short  time  laid  up  with  the  same  malady.  The 
nurse  and  sister  died,  the  two  brothers  recovered. 
Dr.  Budd  concludes  hi.<<  communication  as  follows : 
"Since  that  time  I  have  witnessed  innumerable 
instances  of  the  occurrence  of  this  disorder  in 
several  members  of  the  same  family  in  succession, 
and  I  am  thoroughly  convinced  that  it  spreads  by 
infection,  as  the  facts  I  have  observed  admit  of  no 
other  explanation." 
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was  first  tried,  and  in  every  one  of  these 
trials  this  gave  distinct  and  unmistakable 
evidence  of  its  power  to  disturb  the  healthy 
action  of  the  respiratory  mucous  membrane. 
When  a  small  portion  of  pollen,  just  suffi- 
cient to  tiDge  the  tip  of  the  finger  yellow, 
was  applied  to  the  mucous  membrane  of  the 
nose,  some  of  the  symptoms  of  hay  fever 
were  invariably  developed,  the  severity  and 
continuance  of  which  were  dependent  upon 
the  quantity  and  upon  the  number  of  times  it 
was  used.  In  an  experiment  made  with  the 
pollen  of  Lolium  ItaHcum^  the  first  'sensation 
produced  was  that  of  a  very  slight  degree  of 
ana^stliesia  of  the  spot  to  which  this  had 
been  applied.  This  was  followed  by  a  feel- 
ing of  heat,  which  gradually  diffused  itself 
over  the  whole  cavity  of  the  nostril,  and  was 
accompanied  by  a  slight  itching  of  the  part. 
After  some  three  or  four  minutes  a  discharge 
of  scrum  came  on,  and  continued  at  intervals 
for  a  couple  of  hours.  The  mucous  membrane 
appeared  to  swell,  and  eventually  became  ko 
tumid  that  the  passage  of  air  through  the  nos- 
tril was  very  much  impeded."— (Experimental 
Kebearches  on  the  Causes  and  Nature  of  Catnr- 
rhus  j£stivu«  (Hay  Fever  or  Hay  Asthma),  by 
G.  H.  Blacklet,'M.K.C.S.  London,  1873.) 

The  pollen  of  Secale  cereafc  is  shown  by  the 
same  author  to  produce  very  severe  local  and 
even  constitutional  symptoms.  One  drop  of 
1-per-cent.  decoction  of  the  pollen  of  gladiolus 
applied  to  the  eye  produced  a  catarrhal  ophthal- 
mia. Inoculation  by  the  skin  of  the  pollen  of 
Lolium  Italicum  produced  pain  and  swelling. 

I^Ir.  Blackley  has  also  estimated  the  amount 
of  pollen  in  the  air  by  exposing  slips  of  glass 
moistened  with  a  mixture  of  proof  •  spirit, 
water,  and  glycerine,  to  which  a  minute 
quantity  of  carbolic  acid  was  added.  He  also 
determined  the  amount  of  pollen  at  different 
altitudes  by  flying  kites  to  which  prepared 
slips  of  glass  were  attached,  and  by  these 
means  has  discovored  the  interesting  fact  that 
there  is  more  pollen  in  the  upper  than  in  the 
lower  regions  of  the  air.  In  one  experiment, 
a  breeze  had  been  blowing  for  twelve  hours 
from  the  sea,  and  a  kite  with  a  glass  attached 
to  it  was  elevated  to  the  height  of  1000  feet, 
a  similar  glass  was  also  exposed  at  the  margin 
of  the  water.  After  three  hours'  exposure, 
the  kite-glass  showed  80  pollen  grains,  the 
one  near  the  water  none  whatever.  Mr 
Blackley  considers  the  action  of  pollen  as 
l)artly  mechanical  and  partly  chemical.  Tlie 
most  severe  symptoms  seem  to  follow  only 
upon  the  bursting  of  the  external  coat  of  the 
pollen  grain  and  the  escape  of  the  granular 
contents.  Between  May  and  August  in  18C6 
and  18G7,  according  to  Mr.  Blackley's  tables, 
the  maximum  of  pollen  in  the  air  waB  reached 


on  June  28th,  when  a  rural  slip  of  glass  ex- 
hibited 880  grains ;  an  urban,  105  grsiu  d 
pollen.  The  severity  of  Mr  Blackley's  symp. 
toms  invariably  coincided  with  the  maximoa 
of  the  pollen-dust. 

In  Scinde  the  pollen  of  the  elephant*t  gnn 
{Typha  elepkantina),  in  New  Zealand  thit  d 
the  Typha  anguttifolia^  is  employed  to  m^ke 
a  species  of  bread.  It  is  a  singular  circiiin- 
stance  that  countries  so  far  apart  as  Sciiti]* 
and  Now  Zealand  should  have  adopted  tbi 
same  unusual  kind  of  diet. 

Poppy  {Papaver  vmniferum) — fiaOpiTM, 
Morphia,  &c. 

Population— The  finally  -  revised  resulti 
of  the  eighth  decennial  census  show  that  the 
population  of    England  and  Wales  has  in- 
creased at  the  rate  of  13*19  per  cent  sines 
the  census  of  1861 ;    the  total  popuktion  of 
England    and    Wales    being    in    that   year 
20,066,224,  while  in  1871  it  had  increased  to 
22,712,266  persons.     This  is  the  largest  de- 
cennial increase,  relatively  as  well  as  actiullj, 
that  has  taken  place  since  1831-41.    Begud 
being  had  to  disturbing  elements,  it  ii  ap- 
parent, as  a  broad  general  deduction  from  tlie 
facts,  that  the  population  of  England  and 
Wales  at  the  census  of  1871  was  greater  hj 
590, 186  persons  than  it  would  have  been  had 
the  increase  between   1861   and  1871  be«n 
dependent  solely  upon  the  balance  between 
the  natural  growth  or  excess  of  births  orer 
deaths  and  the  recorded  emigration.    Daring 
the  ten  years  the  births  exceeded  thedeatbbj 
2,705,598,  from  which  deducting  649,742  pa- 
sons  of  English  origin  reported  to  the  Emign- 
tion  Commissioners  as  having  sailed  from  thit 
country  within  the  decennium,  there  ii  a'resi- 
due  of  2,055,856,  which  would  have  approii- 
mately  represented  the  difference  betveea 
the  enumerated  population  in  1861  and  1871, 
supposing    there    had   been  no  emigratioo. 
On  an  average  of  the  ten  years  the  annual 
excess  of  births    was    270,560,    the  anoiul 
number  of  emigrants  64,974 ;  and  to  acoonnt 
for  the  actual  population  discovered  in  l^t 
it  is  obvious  that  the  influx  of  Scotchmeo, 
Irishmen,   or   foreigners,   or  of  Englishmen 
returned  to  their  native  land,  must  have 
averaged  about  59,019  per  annum. 

Population  oftKt  UnUed  King^ow^ 
United  Kingdom    .        .        .       81,62S.$38 

England  ....       2M95,131 

Wales 1.2i:,lS5 

Scotland  ....         8.Sft).018 

Ireland 5,411,416 

Isle  of  Han  and  Channel  Islands     144,638 

A  provisional  return  shows  the  number  of 
the  army,  navy,  and  merchant  seamen  absent 
from  the  kingdom  in  April  1871  to  hare  been 
about  229,000. 
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The  enumerated  population  of  the  Uuited 
Kingilom,  like  that  of  its  capital  city,  is  vari- 
ously defined  for  fiscal,  statistical,  and  other 
purposes,  and  may  therefore  be  required  to 
represent  either  of  the  following  :— 

PopuUtioa,  1871. 

UoitM  Kingftlom:  induding  islands 
ia  Driti:ih  tctiS^  and  srmj,  uavy, 
and  merchant  seamen  abroad      .  31,857,338 

United  Kingdom  :  includitiQ  i!>lands 
iu  British  seas,  but  excluding 
armj,  nary,  and  merchant  sea- 
men abroad 31,628,338 

Uuited  Kingdom :  exduding  islands 
in  British  sca.^,  and  armj,  nary, 
and  merchant  seamen  abroad     .  31,483,700 

The  present  population  of  the  kingdom  («?- 
dusire  of  the  army,  navy,  and  merchant  sea- 
men abroad)  represents  an  increase  since  1861 
of  2,557,406  persons,  which  is  equivalent  to  a 
rate  of  8*8  per  cent,  in  the  ten  years,  and  to 
a  daily  addition  of  700  to  the  population. 

During  the  last  decade  England  has  added 
2,646,(M2,  or  13  per  cent.,  to  her  population, 
and  Scotland  297,724,  or  9*7  per  cent. ;  while 
Ireland  counts  387,551,  or  6*7  per  cent.,  fewer 
inhabitants  than  she  had  in  1861. 

Population  of  Enrjl/ind  and  Wales. — As  the 
first  census  wai  taken  in  1801,  no  exact  ac- 
count of  the  population  in  the  earlier  periods 
can  be  obtained ;  but  various  estimates  of  the 
population  were  framed  in  those  times  by 
eontemi>omry  writers;  and  series  of  returns 
of  baptisms  and  burials  have  been  preserved 
in  many  parishes  since  1571.  After  collating 
the  various  sources  of  information,  the  fol- 
lowing estimates  have  been  framed,  founded 
on  data  which  justify  the  belief  that  they 
represent  approximately  the  population  of 
England  and  Wales  in  the  middle  of  each  of 
three  centuries  :— 

Middle  of  tht  Battnuted  PrtpnUtimi  of    Incrm—  of 

Y*«rk  Engiand  ivud  Wales.        Popuiatlou. 

1«51  .         .  6,48^,672 

1751  .  0,335.840  869,268 

1851  .        18,119,410  11,773,670 

Thus,  according  to  the  estimates,  the  people 
of  England  and  Wales  amounted  to  more 
than  fix  millions  iu  1751,  and  to  more  than 
eiffhUen  millions  in  1851;  they  having  in- 
creased nearly  twdvt  millions  in  the  hundred 
years ;  while  the  increase  of  the  numbers  in  the 
preceding  century  (1651-1751)  was  less  than 
one  million :  and  the  numbers  can  scarcely  be 
wrong  either  way  more  than  half  a  million.*  . 

A  comparison  of  the  excess  of  baptisms 
over  burials  in  1801-10  shows  that  the  excess 
of  baptisms  over  burials  must  be  raised  nearly 
one-third  part  for  the  births  of  children  who 
are  not  baptized  to  make  it  equal  to  the  in- 
crease of  population. 

•  5«  Parenant's  Works,  vol.  ii.  p  t:-.-185.  ed. 
1T7I ;  and  tho  Tables  of  Baptiiims,  Burials,  and  M]ir- 
risges  in  the  Geosos  Report*,  18U-41. 


The  population  of  Eoglimd  and  Wales 
enumerated  on  April  3, 1871,  was  22,712,266 
persons.  Starting  with  the  first  census,  in 
1801,  our  numbers  have  gone  on  increasing  in 
the  following  manner  :t — 


i 


1801 
1811 
1821 
1831 
1841 
1851 
1861 
1871 


8,892,5.36 
10,164,256 
12,000.236 
13,S9fl.797 
15,914,148 
17,927,609 
20.060,2-24 
j  22,712,266 


hi 


1,271,720 
1,835,980 
1.806,561 
2.017.351 
2,013,461 
2.13S,615 
2,646,042 


14  30 
18  06 
1580 
14-62 
1265 
11-93 
1319 


I 


1801.11 
1811-21 
1821.31 
1831-41 
1841-51 
1851-61 
1861-71 


The  annual  rate  of  increase  in  the  seventy 
years  of  this  century  was  1*35  per  cent.,  the 
actual  aggregate  increase  being  13,819,730,  or 
155  per  cent.  The  population  of  1801  doubled 
its  numbers  in  1851 ;  at  the  rate  of  increase 
prevailing  in  the  last  ten  years,  the  populati  )n 
would  double  itself  in  fifty-six  years,  while  the 
period  of  doubling  deduced  from  the  annual 
rates  reigning  during  this  century  is  fifty-two 
years. 

Males  and  Females,— The  bovs  bom  in 
England  are  in  the  proportion  of  104,811  to 
100,000  girls;  but  they  experience  a  higher  rate 
of  mortality,  and,  according  to  the  new  English 
Life  Table,  the  rates  are  so  finely  adjusted 
that  the  numbers  are  reduced  in  the  end  very 
nearly  to  an  equilibrium,  the  men  and  women 
living,  of  all  ages,  being  in  the  proportion  of 
100,029  to  100,000.  Such  would  be  the  state 
of  tilings  if  there  were  no  emigration,  or  if  the 
men  and  women  emigrated  in  pairs.  That  has 
not  hitherto  been  the  case  ;  and  at  the  census, 
11,653,332  females,  and  11,058,934  males  were 
enumerated.  There  was  an  excess  of  594,398 
women  at  home  ;  the  men  of  the  correspond- 
ing ages  being  on  the  Continent,  in  the  colonies, 
or  in  foreign  lands,  unless  their  numbers  have 
been  reduced  by  higher  rates  of  mortality  than 
prevail  in  England. 

t  The  BegistrarOcneral  estimates  the  population 
of  the  United  Kingdom  in  the  middle  of  this  rear 
(1874)  at  32,412,010.  The  population  of  Iruland 
(5,30U.485)  in  only  84,000  more  tluin  in  1801 ;  that  of 
Scotland  (3,462,916)  is  212,(i00  more  than  double  ; 
and  that  of  England  and  Wales  (23.64<t.60:i)  is  about 
.'.^  millions  more  than  double  the  population  than  in 
18)11.  The  following  is  the  present  estimated  popu- 
lation of  our  largest  towns  :  I^ondon.  :<,4i'0,7ul ; 
Liverpool,  610,640;  Glasgow,  50s,lo9;  Manchester, 
35\339.  and  Halford,  133,06s  ;  Birmingham,  S6).892  ; 
Dublin.  314.666:  Leeds,  27-^.798  :  Sheffield,  261.029  ; 
lUlinburgh.  '.'11,691  :  nristol,  192.8X9;  Bradford, 
123,0^0;  Newcastle-upon-Tyne,  13),437 ;  Hull, 
130.996;  PorUmouth,  120,430;  Brighton  (with  sub- 
uriis).  Iv9,3l9;  Leicester,  Ic6,2u2:  Sunderland, 
104.378. 
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To  100,000  vooMO,  cf  ill  a^ea,  xa  Eiv^aad, 
therft  are  fM,9iJ0  men,  of  all  ages,  at  home ; 
th*  proportion  of  men  to  women  at  home  u 
}mm  than  it  vaa  at  any  pr^riotu  eensna  linee 
1^11,  fjm\u%  prohahly  to  the  inenskte  of  the 
army  ahr^^od.  Tae  dijiriari^j  in  the  nnmhen 
of  the  %-wo  sex«?i  at  home  vu  T^txUAX  in  I<y>l 
and  Irll,  daring  the  war  ;  thij  wai  dne  to 
the  nr.<n  xht'^,^  in  the  ae-reral  aerTicea. 

To  com  plete  tf*ia  Tiew  of  the  proportions  of 
the  two  •eirtM  living  at  home,  their  a^ea  mTut 
be  taken  int/^*  aceonLt.  There  U  an  ezeeaa  of 
hf^  orer  t^rU  IiTin;i;nnder  the  ages  of  fifteen; 
and  hj  the  IJf «:  Table  an  excess  of  men  is  pro- 
fided  all  throTii^h  trie  middle  period  of  Ufe ; 
>>at  that  •urTfliu  la  overdrawn  br  emigration. 
so  that  the  women  ex'.eed  the  men  in  number 
to  a  eonaideral/Ie    extent  in  the  carlj  and 


■ni«:d>.  and  sd3  oore  m  tbs 

when,  their  km^ericy  eonus  inso  play. 

Tbe  excess  of  th«  emxgrasioa  of  ssalsiefB 
ifimallBk  aeeoonta  f tir  toe  pvcseot  dbiertace  a 
Ziift  proporticA  of  the  sexeai. 

Fajm%li€i.—Tht  nnmber  of  fMniUfs  w 
.i.<>tl>.01t>  in  lJ«ri,  as  emnpued  with  4,«U3I 
in  1^^ ;  and  the  proportioii  of  penoei  to  % 
familj  was  4'Si>  and  4'-f7  in.  the  two  periodi. 
The  proportioB  of  persons  to  a  fxaalj  rvoA 
from  4'<9  in  1.^1  t.)  4-33  in  la51,  ihtrtu 
of  the  Great  ExhifaitiaB.  If  the  ianiaiH 
of  pnblie  inscztations,  the  persons  on  board 
ihipe,  boats,  and  barges,  and  those  wi:h>3t 
honsea,  are  exeloded  from  the  calfqlarini, 
the  proportion  cf  persons  to  a  farnil j  in  ]^ 
will  be  reduced  to  4*41,  as  eomparsd  with  4'38 
in  1^1. 


1 

l>eeeanJa:  Ka>  ff 

IccrcajK 

perCuL 

IWl. 

IWl. 

1571. 

ISSU«I. 

l5«l-n. 

I^>ndon 

2,362.25^ 

2,803,9«) 

3,2^4,260 

1S7 

16-1 

Ports  rri  on  tH 

72,fi96 

94,799 

U3.569 

31-5 

■  in 

Norwich 

€8,713 

74.891 

80.386 

9-0 

I    '^  ' 

Brist^il 

1:57,328 

154,093 

182,552 

12-3 

1    18-5   1 

Wolrerhampt'/n  . 

49,&^ 

60,8^)0 

68.291 

:    21-8 

12-2  ' 

Biniiin^ham 

2:52,^1 

1        296,076 

343,787 

1    27^ 

161 

I>sir#:*ter     , 

eo,584 

68.056 

95,220 

12-3 

40D 

Nottirgham 

57,4(j7 

74,693 

86.621 

;  301 

16D   , 

Manrliester 

375.955 

443.938 

493.405 

181 

Ul 

303,382 

3:«,722 

351,1^9 

11-6 

37 

8alf/rd 

85,1(W 

102,449 

124,801 

•    20-4 

21-8 

Oldh  m       .        .        . 

52,820 

72,333 

82,629 

:«-9 

14-2 

Bra^Iford     . 

103,n8 

106.218 

145,830 

2-4 

37^ 

I^eedv  .... 

172,270 

207,165 

259,212 

20-3 

251 

Shf.ffie1d      . 

135.310 

185.172 

239,946 

36-9 

2916 

Hull    .... 

84,690 

97,661 

121,892 

153 

24-8 

Sunderland* 

63.897 

78,211 

98.242 

261 

S< 

Newcasile-on-Tyne 

87.784 

109,10'} 

128,443 

24-3 

177 

Total  of  18  towns  . 

4,506,184 

5,368,434 

6,270,275 

191 

16-8   1 

Urban  and  Rural  Populationt,  —  Now, 
adopting  a  broad  principle  of  classification 
bafled  on  the  regiHtration  districts  and  sub- 
districts,  the  Kegistrar-Oeneral  throws  the 
population  into  two  groups,  one  inhabiting  the 
districts  and  sub-diitricts  which  include  the 
chief  towns,  the  other  occupying  the  remain- 
der of  the  country,  and  dwelling  therefore  in 
the  small  towns  and  country  pari&hcs.  Taking 
the  first  of  those  groups  as  representing  the 
bulk  of  the  urban  population,  it  comprises  in 
round  numl)ers  nine  millions  in  1851.  eleven 
millions  in  1861,  and  thirteen  millions  in  1871; 


'  The  boundaries  of  this  monicipal  borough  have 
been  extended  sluce  1861. 


the  rate  of  increase  in  this  gronp  between  WH 
and  1861  was  19  per  cent.,  and  18  per  cent 
between  1861  and  1871.  In  the  rest  of  the 
country,  assumed  to  be  for  the  most  pirt 
rural,  the  population  increased  4  per  cent 
between  1851  and  1861,  and  7  per  eeni  be- 
tween 1861  and  1871.  The  urbsn  districti 
have  in  the  last  ten  years  grown  more  than 
twice  as  fast  as  the  country  districts ;  in  the 
previous  decade  the  growth  of  the  towns  vu 
more  than  four  times  as  fast  as  that  of  the 
rural  population — a  result  probably  accoonted 
for  by  some  of  the  rural  districts  having 
gradually  assumed  the  character  of  towns.  In 
point  of  fact,  a  correct  estimate  of  the  extent 
to  which  the  lai^  towns  have  dnwn,Tiponthe 


on  of  the  runl  diitriotf,  ranuot  be 
at  witLout  Uldng  into  account  the 

of  Buburbui  neighboDihoodi  conse- 
pon  the  increuiag  value  of  propert;  iQ 
itrea  for  parely  buiiness  purpoiei,  the 

displace  meat  of  the  people  from  tbe 
■arts  as  u  result  of  improTcd  taaitaiion, 
deyelopaieat  of  railwaye,  which  eiery 
In  to  the  number  of  those  who  ruort 
rbau  or  to  couatiT  homes  aStet  their 

Ji  cities  and  towiu,  either  from  their 
.de  or  tlieir  importanco  OD  other 
,  biTe  been  selected  bjr  tbe  Registrar- 
for  the  publication  of  weeklf  rates  of 
-J  in  comparison  with  those  of  the 
<lia  and  of  other  British  and  foreign 
Those  cities  and  towns,  eighteen  in 
,  with  London  at  their  head.  compTise 
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a  total  population  of  6,270, 276- lesn  than  ■ 
third,  but  more  than  a  fourth,  part  of  tbe  en- 
tire English  population.  Within  their  muni- 
cipal limits,  the  population  enumerated  at  the 
three  last  censuses,  witb  tbe  intervening 
nites  of  increase,  will  bo  found  stated  in 
tha  table  on  p.  4uti. 

A>  regards  most  of  the  aboTc  tabulatcil 
largo  towns  in  which  a  diminiahed  rate  of 
growthisevidenced,  it  would  be  fooud  that  the 
Borroundiog  neighbourhooda  have  reeeivod  tha 
OTerflow  from  the  municipal  areai,  and  ex- 
hibit in  many  cases  a  complete  tnuufonnatton 
from  suburban,  or  cTen  rural,  to  purelj  nrban 
localities.  This  view  of  the  mattflr  receirea 
support  from  what  is  observable  in  relation  to 
tha  following  group  of  towns,  seoondaty  in 
magnitude  or  importance  to  the  eighteen  above 
referred  to. 


■ 

POPL, 

itiOD. 

.,.,. 

,.„. 

,m. 

IBTl, 

too,  Surrey      . 

30,2« 

65,653 

1  Stockport.  ChMhire 

.■■1,681 

63,014 

>rter  k  Cliatham 
It    .        .        . 

}  40.;9S 

44,530 

1  Chester,  ClLsHiro    . 

30.101 
31.110 

35.450 
35,a57 

77.fi93 

90.011 

1  Birkenhead,  l.nic!i.liiro 

37.790 

45,418 

Ampton,  llanti 

*].9C0 

6:1,741 

»umley,*l.,ncni.hire 

28.700 

40,868 

j>e,  Bcrki 

25,(MS 

32,a'i4 

Bolton,  Lai,c*ahita . 

70.39B 

82.653 

Bury,  Lancashire     . 

37,S63 

38.690 

■d.  Oxon  .         . 

27,500 

31.401 

WigHD,  I^uicBshiro  . 

37,1-.i8 

39,110 

lamptuu,  Xorth- 
'ridT-e,  Camb.  '. 

[32,813 
2G,3G1 

41,108 
30,078 

Warrington,  Lane.  . 
Aahton-unJcr-Lyac, 
Lancaihire   . 

■JU,431 
\  3i.m 

32,111 

31,9ftt 

Rochdale,  Laucathii-o 

3fl.ll1 

44,659 

Ham.Essei    . 

ss.m 

GB.niD 

lilackbiini,L:.n<:^..bir,' 

76.339 

ch,  Suffolk      . 

37.9.50 

42.!l4r 

Preston,  Ltmt,.j,l,ir<, 

85,127 

outh,  Norfolk 

34,810 

4i,sia 

St  Helen's,  L.,iic:,^lii,. 

iji;w 

46,134 

T,  Devon 

.1.1,7M 

MS-r-i* 

Huddenfiehi,  V,jrk 

ft),041 

70,253 

lutb.  Deron    . 

(i-'.oW 

63;7.13 

Halifax  •T,.rk        . 

3r,<iii 

65.510 

.port  and   Eaat 

J  <H,783 

ci,o;i4 

Middle.W,rongh,-York 

18,9'.I3 

39,663 

York,  York     . 

40,433 

43,790 

Somerait       . 

62.528 

63,557 

3.1.230 

4.5,330 

enham,  Glo'ster 

39,<!M 

41.923 

Gateshead,  Durham 

33.587 

48,027 

Bromwich.  SUff. 

41,795 

47,!H3 

Tynemouth,  North  um- 

1  34.021 

.11,  Stafford      . 

37.760 

46.417 

beriand 

jy,  St'ifford      . 

31.9S3 

29,417 

31,019 

!V.Worre,ter. 

44,y5l 

43I7B2 

eater.  Wore.    . 

S  1,227 

3;*.22ii 

32,  DM 

39,B.T. 

,  Manor,  Warw. 

16,337 

33.:h^ 

Mertliyr  Tydfil,  Glam. 

40,794 

61.919 

itrj,  Warwick 

40;936 
43,091 

37,6TU 
4n,S10 

40,803 

61,702 

r,  Derby . 

Total  . 

1,971,091 

3,333,703 

■Jot  f'lpalalioii,— On  the  morning  o 
ipril  1871  there  were  fiund  through 
country  1921  malea  and  437  fcmalui 


I  who  had  slept  the  preceiling  night  in  baraa 
I  and  sheds,  and  4326  malea  and  3700  females 
'  whosealeepiDg-iilaceswereearsTuiBandtenta, 
I  ornndertheopeneanopyof  heaven.  The  num- 
'  Uors  living  outof  housea  vary  with  theseasont. 
,  iu  winter  they  ihtink  into  auoh  dwellinga  aa 


>ra  anUBhla  to  theni,  snd  in  iuqiid 
iwknn  ODt  into  the  lunea,  commoi 
flelJj.  Tlie  ucertitiDcd  houtelei 
■moontcd  to  20,318  p«r»ua  in  1811, 
to  15.76*,  in  1861  to  li,4«,  and  in 
10,383.  Tlie  eensua  in  1S41  wu  t 
June ;  on  the  three  subiequeiit 
WM  taken  in  March  and  April.  Th 
ftp|iean,  thereCure,  to  be  uader^in;  a  j 

itarili'ie  Popuia(t)B.— Gfi,187  pemoi 
enumemted  on  board  10,720  lea-going 
Ifine  in  harboun.  creeks,  and  riven. 


htttt 


,gus,  ai 


pojiulstion  o[  tlie  severs!  jiarishei  coutiguous 


to  which  the  Tesaeli  were  Ijiog.  Tlwn 
veuel>  include  96  of  ber  Majeat;'!  ibip*,  viu 
13,434  penoni  on  biard ;  9193  Briliih  •». 
going  Tea»la,  with  40, I8S  penoni;  and  lu; 
foreign  and  coloniid  yeutU,  with  IS,^!^!*^ 

There  were  al»  10,976  perions  en'JSiRiud 
in  barges  and  boati  on  inland  wsten.  u  com- 
pared with  ll,!tl5  persona  so  enumerated  ii 
1861,  and  12.562  in  lB51.-(Digeit  of  Eniliib 
CcDStu.     Jaues  Lewis.     London,  1873.) 

Europtan  :ilatulict.-Tlu>  folio iring  libH 
eiiracted  from  the  Registnir-General'i  repW 
fui  1871,  show  the  population  of  the  mon  | 
important  European 


Tb.w. 

k™..«. 

i^^^:f. 

Mar. 

riiMfos. 

Ms"™  1  ^'"^"^      ■*"""■ 

rtagM 

u^i^. 

Dirlhi.     Ihalb. 

lUfiL 

IB,H79.Sn8 

130,731 

2B1.4fi3  i  fi24.09B   417.7&( 

8-23 

16-46 

39-30  !    S6-J1 

1863 

16,210,26a 

121.176 

248,352,600,800    461,661 

7-66 

I5:i3 

l^t^l 

16.340,323 

126,303 

2G2,606   629,M6   4<i9,486 

15-40 

38  63 

138-,917 

257,8,14    022.060    638,680 

7-ai 

15-70 

1866 

16,B79,(I9C 

131.881 

263,902   618,981    463,684 

796 

15-93 

37-34 

1867 

16,716,161 

11^409 

236,813  1624,212    487.151 

7-08 

37-31 

IBSH 

16.853,215 

223,368    679,464   618,690 

603 

I31i6 

18>i9 

10.B8.1,9B( 

137.120 

274,240   602.287    S!>0,6.0 

16-21 

35-67 

1870 

16.935,6U 

10e,543 

211,080  1  599,786   500,669 

6  23 

12-46 

35-42 

3018 

1871 

... 

FOR 
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ttimated  Population  of  England,  France, 
Austria,  and  of  Prussia,  in  the  middle 
of  each  of  the  Nineteen  Years  1853  to 
1871. 


Enjriand 
JTB.  i  ki.ii 


53 
'A 
•>5 
56 
57 

58 
50 

60 
61 
62 

03 
64 
66 
66 
67 


lS,4M.a68 
18,616.310 
18.8.U.IM0 
19.04^.4rj 

19.471,291 
U».aS6.7ol 
ly,yu::.71.i 
•-:o.ih#.3i4 
::j,37i,oi3 

20.6^5,8'5 
•-• ',8^3.859 
'Jl. 145.151 
2l,4'.)9.684 
7,625 


Fzmnc*. 


21,07 


36. 225,0  JO 
35,910,496 
35,974,93) 
a6,u39,ri64 
36,154,398 

36.236.322 
:<6.3.;l.642 
36, 52  .',404 
37,3i!6..S13 
37,5-l,4S6 

37,657,134 
o7,793.278 
37.1(29,918 
38,067,(64 
38,204,696 


AuttriA. 


PronUk 


68  21,(>48.713  i  38.342.818 

69  2J,223,l.'99  I  36,855,478 

70  2.'.5'il.316    36,985,212 

71  :  2J,782,812  | 


31,828,874  17,065.143 

31,493.583  17,183.544 

31,V0<>,576  17,202.831 

31,425,3S5  17,3:'8.639 

32,053,235  17.479,512 

32  3fll.f05  17.739,913 

82,760,697  17,983.484 

33.l0."i,529  lH.lt5,757 

33,399,945  18,491,220 

33,719,823  18,711,806 

23,078,057  18,P60,278 

23,317,544  19,254.649 

2<J,876.643  19,465,146 

2),  835 .008  1P,543,540 

20,98d,£36  23,971,337 

21,195,021  24,148,516 

20,2l7,.'.3l  24.380,505 
20,385,498  i  24,63.%  893 
24.643,874 


—See  Meat. 
Porridge— &<•  Oats,  &c. 

Porter— Sf«  Alcohouc  Beyebaqes,  Beeb, 
OPS,  Malt,  ko. 

Port  Sanitary  Authority— Porf^.— The 
>cal  GoYemment  Board  may  by  proTidonal 
der  permanently  constitute  any  local 
thority  whose  district  or  part  of  whoso 
strict  forms  part  of  or  abuts  on  any 
rt  of  a  i>ort  in  England,  or  the  waters  of 
ch  ix>rt,  or  any  conservators,  commissioners, 
other  persons  having  authority  in  or  over 
ch  port  or  any  part  thereof  (which  local 
thority,  conservators,  commissioners,  or 
ler  persons  are  in  the  Public  Health  Act 
ferred  to  as  a  "  riparian  authority  '*),  the 
rt  sanitary  authority  of  the  whole  of  such 
rt  or  of  any  part  thereof. 
The  Local  Government  Board  may  also  by 
}viiiioQal  order  permanently  constitute  a 
rt  sanitary  authority  for  the  whole  or  any 
rt  of  a  port,  by  combining  any  two  or  more 
arian  authorities  having  jurisdiction  within 
rh  port,  or  any  part  thereof,  and  may  pre- 
ibe  the  mode  of  their  joint  action ;  or  by 
Toiiig  a  joint  board  consisting  of  representa- 
e  members  of  any  two  or  more  riparian 
thoriticA,  in  the  same  manner  as  is  by  the 
d  Act  provided  with  respect  to  the  forma- 
n  of  a  united  district. 
The  Local  Government  Board  may  also  by 
3Tisional  order  permanently  constitute  a 
rt  sanitary  authority  for  any  two  or  more 
rta,  by  forming  a  joint  board  consisting  of 


members  of  all  or  any  of  the  riparian  authori- 
ties having  jurisdiction  within  such  ports,  or 
any  part  thereof. 

The  Local  Government  Board  may,  if  it 
thinks  fit,  temporarily  constitute  by  order 
any  such  authority,  until  a  provisional  order 
for  its  permanent  constitution  is  confirmed 
by  Parliament,  and  may  from  time  to  time 
renew  any  such  List-mentioned  order,  and 
may  by  any  such  order  make  any  such  provi- 
sions as  it  is  empowered  to  make  by  provi- 
sional order. 

Any  order  constituting  a  port  sanitary  autho- 
rity may  assign  to  such  authority  any  powers, 
rights,  duties,  capacities,  liabilities,  and  obliga- 
tions under  the  Public  Health  Act,  and  direct 
the  mode  in  which  the  expenses  of  such  autho- 
rity are  to  be  paid ;  and  where  such  order  con- 
stitutes a  joint  board  the  port  sanitary  autho- 
rity, it  may  contain  regulations  with  respect  to 
any  matters  for  which  regulations  may  be  made 
by  a  provisional  order  forming  a  united  district 
under  the  said  Act.  — (P.  H.,  s.  287.) 

The  order  of  the  Local  Government  Board 
constituting  a  port  sanitary  authority  gives 
jurisdiction  over  all  waters  within  the  limits 
of  such  port,  and  also  over  the  whole  or  such 
portions  of  the  district  of  any  riparian  author- 
ity specified  in  the  order. — (P.  H.,  s.  288.) 

A  port  sanitary  authority  may,  with  the 
sanction  of  the  Local  Government  Board, 
delegate  the  exercise  of  their  powers  to  any 
riparian  authority  within  or  bordering  on  their 
district.— (P.  H.,  s.  280.) 

The  mayor,  aldermen,  and  commons  of  the 
city  of  London  are  the  port  sanitary  authority 
of  the  port  of  London. — (P.  H.,  s.  29L)  For 
the  provisions  with  regard  to  the  expenses  of 
port  sanitary  authorities,  see  Expenses. 

A  great  many  port  sanitary  authorities  have 
now  been  constituted  in  England,  but  suffi- 
cient time  has  not  yet  ela|)8ed  to  pronounce 
any  judgment  as  to  the  amount  or  the  effi- 
ciency of  the  work  done.  The  whole  of  the 
Irish  coast  has  also  been  divided  into  districts, 
and  placed  under  the  control  of  port  nuisance 
authorities.— (Second  Annual  Report  of  Local 
Government  Board  for  Ireland,  1873-74.) 

A  very  serious  responsibility  rests  upon 
every  port  in  the  kingdom.  Each  vessel 
arriving  from  abroad  requires  to  be  most 
narrowly  examined,  for  the  history  of  the 
past  shows  that  cholera  and  other  diseases 
have  again  and  again  been  imported ;  and 
from  want  of  effective  regulations,  persons 
actually  and  evidently  labouring  under  disease 
have  been  allowed  to  land  and  infect  a  whole 
nation.  The  duty  of  every  medical  officer  of 
health  connected  with  a  port  is  to  insist  upon 
a  proper  hospital  being  erected  or  adapted,  as 
the  case  may  be,  so  that  on  the  arrival  of  an 
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iufccted  vesjel  the  sick  may  immediately  be 
isolated.  la  large  ports  he  should  be  pro- 
vided with  a  sufficient  staff  to  enable  a 
thorough  inspection  of  every  vessel  coming  to 
our  shores  to  be  efficiently  carried  out,  and  he 
should  therefore  have  a  small  steamer  or  other 
means  of  locomotion  at  his  disposaL  It  well 
admits  of  argument  whether  the  appointment 
of  medical  officers  of  licalth  to  iM>rts  ought 
not  to  >>e  taken  out  of  the  hands  of  local  au- 
thorities, as  the  importation  of  cholera  is 
a  national  calamity,  and  therefore  the  neces- 
sary precaution  should  not  be  left  to  the  im- 
equal  and  sometimes  unintelligent  action  of 
local  authorities. 

Port  Wine— 5(6  Wine. 

Post -Mortem  JCyainlnatlone  —  Any 

local  authority  may  provide  and  maintain  a 
proper  place  (otherwise  than  at  a  workhouse 
or  at  a  mortuary)  for  the  reception  of  dead 
bodies,  for  the  purx>ose  of  undergoing  author- 
ised pott-morfem  cxaminatious. — (P.  H.,  s. 
143.)    See  Mortuary. 

PotftBfrfnin  (K— 39*1)  —A  metallic  element 
discovered  by  Sir  H.  Davy  in  1807.  Specific 
gravity,  -805 ;  fusing-poiut,  144-5°  F.  (62  5  C.) 
This  remarkable  substance  is  a  bluish-white 
metal,  which  at  the  common  temperature  of 
the  air  is  so  soft  that  it  can  easily  be  cut  by  a 
knife,  but  at  32°  F.  it  is  crystalline  and  brittle. 
It  has  a  most  jtowerful  affinity  for  oxygen, 
rapidly  tarnishing  in  air,  and  decomposing 
water,  with  the  production  of  flame,  when 
thrown  upon  it. 

The  salts  of  potassium  are  very  numerous. 
They  are  all  soluble  in  water,  and  most  of 
them  are  colourless.  They  may  bo  recognised 
in  a  pure  state  by  the  violet  hue  they  impart 
to  the  blowpipe  flame  when  heated  in  platinum 
wire,  by  giving  no  precipitate  either  with  sul- 
phuretted hydrogen  or  with  sulphide  of  am- 
monium, and  by  giving  a  yellow  crystalline 
precipitate  with  bichloride  of  platinum,  and  a 
white  crystalline  ])recipitate  with  tartaric  acid, 
when  the  latter  is  added  in  excess  to  mode- 
rately strong  neutnd  or  alkaline  solutions. 
"We  can  only  here  notice  a  few  of  the  salts  of 
potassium. 

Potamum,  Arsenmte  of  (KlLAsO^),  is  pre- 
pared with  arscnious  acid  and  nitrate  of 
]>ota8h.  It  forms  large  orystals,  which  are 
soluble  in  about  4.^  parts  of  water,  and  in- 
soluble in  alcohol.  It  is  employed  medicinally, 
and  also  to  form  a  resist  paste  in  calico-print- 
ing and  in  the  manufacture  of  cobalt  blue. 
Sec  AusENic. 

Potassium,  Carbonate  of  (KoCOg),  often  con. 
tains  an  undue  quantity  of  water,  as  well  as 
silicic  acid,  sulphates,  and  chlorides.      The 


water  may  be  detected  by  the  lost  of  weight 
the  salt  suffers  when  heated ;  the  nliea,  by 
adding  to  it   hydrochloric    acid    in    excess, 

evaporating  to  dryness,  and  igniting  ths 
residuum  by  which  the  contamination  is  ren- 
dered insoluble.  The  sulphates  and  chlorides 
maybe  detected  by  adding  nitric  acid  in  excess, 
and  testing  the  liquid  with  nitrate  of  siiver 
and  chloride  of  barium.  If  the  former  pro- 
duces a  white  precipitate,  a  chloride  is  prestr&t; 
and  if  the  latter  does  the  same,  the  contamina- 
tion is  a  sulphate. 

Potauiuin,  Chromate  of  (K-CrOj,  preparsd 
from  chrome  ore,  a  natural  octahedral  chro- 
mate of  iron  found  in  various  parts  of  Europs 
and  America,  and  the  bichromate  of  potauium. 
(K^Cr^O?),  prepared  from  the  above,  faavs 
been  extolled  by  Dr.  Angus  Smith  as  beio{ 
powerful  antiseptics,  but  their  price  ii  too 
great  to  allow  of  their  being  largely  employed. 

Potcutium,  Cyanide  of  (KCN  or  KCy),  is  s 
highly  poisonous   salt,  extensively  used  is 
photography  and  gilding.    Accidents  from  iti 
employment  are  not  uncommon.   It  has  a  loesl 
chemical  action  upon  the  skin,  and  if  this  be 
abraded  or  wounded,  it  may  be  absorbed,  and 
produce  serious  effects.     The  symptoms  pro- 
duced by  the  salt  are  the  same  as  those  jvo- 
duced  by  prussio  acid— 2^  grains  being  equal 
to  50  drops  of  medicinal  prussio  add.    It 
has  been  found  as  an  impurity  in  reduced 
iron.     It  may  be  detected  by  the  tests  pre- 
viously given  for  potassium,  and  it  gives  s 
whiU  precipitate  with  nitrate  of  silver,  which, 
when  dried  and  heated,  possesses  all  the  pro- 
perties of  cyanide  of  silver.    If  a  solution  of 
proto-sulphate  of  iron  is  added  to  a  solution 
of  the  cyanide  of  potanium,  and  after  sgits* 
tion  the  mixture  is  treated  with  diluted  lul- 
phurio    acid,    Prussian    blue    will   be   pro- 
duced. 

Potastium^  Nitrate  of. — Saltpetre  (KNO|); 
Specific  gravity,  1*926  to  1*975. 

The  salt  occurs  as  an  efflorescence  on  the 
soil  in  the  East  Indies  and  elsewhere;  itii 
iilso  produced  ai'tificially  on  the  Continent  br 
ex])08ing  nitrogenous  matters  mixed  with  s 
calcareous  earth  to  the  atmosphere.  A  nitrate 
of  calcium  is  slowly  formed,  lixiviated  oat 
and  decomposed  by  wood  ashes,  the  mun 
result  being  that  carbonate  of  lime  is  pre- 
cipitated, and  nitrate  of  potash  remMint  in 
solution,  from  which  it  is  recovered  bj 
evaporation  and  crystallisation. 

Nitrate  of  i)ota8h  is  a  dimorphous  nli,  iti 
usual  form  being  that  of  six-sided  Btri»ted 
X>risms,  but  also  occurring  in  microscopic rhom- 
bohedra.  It  is  soluble  in  about  three  and  a 
half  times  its  weight  of  cold  water,  and  a  third 
of  its  weight  of  boUing  water ;  it  is  inioluble 
in  alcohol.    It  fuses  without  decompoution 
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at  G42'r  F.  (339^  C),  and  may  be  cast  into 
moulds  {iai  pruntJU),  If  heated  to  redncu, 
part  of  the  oxygen  it  expelled,  and  a  deliques- 
cent mats  of  |K>tassic  nitrite  is  formed;  by  a  yet 
stronger  heat,  nitrogen  mixed  with  oxygen 
e8ca]>e8,  potash  aud  peroxide  of  potash  remain- 
ing. 

Commercial  nitre  generally  contains  chlo- 
rides, sulphates,  or  calcareous  salts  ;  the  first 
may  be  detected  by  its  solution  giving  a  cloudy 
white  precipitate  with  nitrate  of  silver,  the 
second  bv  chlorides  of  barium  or  calcium 
giving  a  white  precipitate,  and  the  third  by 
oxalate  of  ammonium  giving  a  white  precipi- 
tate. 

In  a  hygienic  point  of  view  saltpetre  is 
most  valuable  for  its  disinfectant  and  anti- 
septic properties ;  but  it  is  employed  in  the 
arts  for  a  variety  of  purposes,  such  as  manu- 
facture of  fireworks,  gunpowder,  and  nitric 
acid.  This  salt  has  on  several  occasions  de- 
stroyed life,  but  only  when  taken  in  large 
doses.     An  ounce  has  proved  fataL 

Pota$h,  Permanganate  of  (KM11O4),  is  made 
by  mixing  together  certain  quantities  of  chlo- 
rate of  i>otash,  peroxide  of  manganese,  caustic 
potash,  and  a  small  quantity  of  water,  and 
afterwards  evaporating,  &c.  This  is  a  valuable 
disinfectant,  but  it  possesses  no  antiseptic 
properties.  Put  into  the  foulest  waters,  it 
destroys  almost  instantaneously  all  disagree- 
able smell,  and  will  quickly  deodorise  the 
most  offensive  substance.  In  sick-rooms,  &c, 
where  impurities  cannot  be  removed  with 
sufficient  speed,  permanganate  of  potash  is 
invaluable.    See  Disinfectants. 

Other  important  salts  of  potassium  are 
bromide  of  potassium  (KB)  (tee  Bbomine), 
iodide  of  potassium  (KI)  (tee  Iodine),  and  ti:e 
ferro  and  ferri  cyanides  of  potassium.  These 
latter  are  important  tests  for  Iron,  &&, 
vhich  tee. 

Potato— The  potato  consists  of  the  tuber 
—which  forms  an  exuberant  growth  of  a  por- 
tion of  the  underground  stem  of— the  Sola- 
num  tuUrtaum,  a  phmt  belonging  to  the  order 
Soianacece,  an  order  which  furnishes  some  of 
the  most  i)oison()US  narcotic  products  encoun- 
tered, such  ns  the  belladonna,  stramonium, 
henbane,  and  tubacco  plants. 

Compotition  of  the  Potato  (Patih). 

Nitrojrenous  matter .                       .  2  ftO 

Surrh 20 -UO 

Cellulose 104 

Supir  and  irummj  matter  1-09 

Fatty  matter Oil 

Pectat«'S,  citrates,  phoxphatei,  and 
HilicattM  of  lime,  magnesia,  potash, 

and  soda 1  "20 

Water 74  OD 

100  00 


Boussingault  gives  the  average  composition 
of  the  tubers  of  the  potato  as  follows : — 


Water 

Albumen 
Oily  matter 
Fibre 
Starch 
Salts 


Jifoiat. 

75-9 
2-3 
0  2 
0*4 

20  2 
10 

1000 


Dry. 

•  •• 

9  8 
0-8 
1-7 
83  8 
4  1 

1000 


Mineral  Constituents  in  100  Partt  of  A  A  of 
J'otato. 


Potash    .... 

ikxla       .... 

Magnesia 

Lime       .... 

Phoiiphoric  acid 

Sulphuric 

Chloride  of  potaoslum    . 

Chloride  of  iKMlium 

Carbonic  acid  fk-om  the 
incineration  of  orpanic 
acids,  such  as  citrate, 
malate,  tartrate,  Ac.  . 

Oxide  of  iron 

Silicate  of  alumina 


W»T. 

40^ 

•  •• 

8  70 

4  64 

13i:0 

4  00 

8'43 


13*30 
lOiT 


Ftnmlmv: 

60-28 

8  7 

4  4 

0-88 

lo-io 

14  67 
11-70 


The  composition  of  the  ash  is  remarkable 
for  the  great  disproi>ortion  which  exists  be- 
tween the  potash  and  soda  salts.  The  amount 
of  potash  is  indeed  very  large,  and  this  dis- 
pro|)ortion  perhaps  affords  an  explanation  of 
the  fact  that  all  who  use  the  potato  initino- 
tively  add  salt  to  it. 

Potatoes  are  deficient  in  fat,  and  they  do 
not  contain  more  than  2^  per  cent,  of  nitro- 
genous matter,  so  that,  dictctioally  speaking, 
the  potato  is  a  carbo-hydrate  or  starch  food, 
and  requires  the  addition  of  meat  and  fat  to 
render  it  a  perfect  article  of  food. 

The  potato  has  great  antiscorbutic  pro- 
perties, so  much  so  that  the  addition  of  pota- 
toes to  the  diet  has  been  found  sufficient  to 
arrest  the  prevalence  of  scurvy  in  prisons 
where  it  had  before  existed. 

Potatoes  may  be  preserved  for  a  considerable 
time  by  thoroughly  desiccating  them  in  an 
oven  or  by  steam  heat.  For  this  purpose  the 
roots,  either  raw  or  three  parts  dressotl,  are 
generally  first  out  into  dice  of  alwvo  |  inch 
square  to  facilitate  the  operation.  TTnder  a 
patent  granted  to  jllr.  Downes  Edwards, 
August  1840,  the  boiled  potatoes  are  mashed 
and  granulated  by  forcing  them  through  a 
perforated  plate  before  drying  them.  The 
granulated  product,  beaten  up  with  a  little 
hot  milk  or  hot  water,  forms  an  excellent 
extern  {loraneous  dish  of  maMheil  potatoes. — 
(COOLEY.)  Parkes  recommends  that  slices  of 
potato  be  packed  in  sugar,  and  also  gives  the 
following  methods  for  determining  the  amount 
of  solids,  starch,  and  the  quality  :— 

**  The  tolidt  can  be  determined  by  taking 
the  specific  gravity  aud  multiplying  it  by  a 
factor  taken  from  the  subjoined  table,  the 
result  is  the  percentage  of  solids. 
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3061-1068 16 

1069-Hi74 18 

1075-1082 20 

1083-1 1<»4 22 

1105-1109 U4 

1110-1114 28 

1115-1119 27 

1120-1129 28 

"  If  the  starch  alone  is  to  be  determined,  de- 
duct seven  from  the  factor  and  multiply  the 
specific  gravity  by  the  number  thus  obtained ; 
the  result  is  the  x)ercent£^e  of  starch. 

*  *  If  the  specific  gravity  of  the  potato  is  below 
1068,  the  quality  is  very  bad ;  between  1068- 
1082,  the  quality  is  very  inferior;  between 
1082-1105,  the  quality  is  rather  poor ;  above 
1105,  the  quality  is  very  good ;  above  1110,  the 
quality  is  best." 

A  poisonous  principle,  termed  solanine^  is 
said  to  become  developed  in  the  buds  and 
shoots  of  x>otatoes  that  are  allowed  to  grow 
out  on  keeping ;  but  no  case  is  recorded,  not- 
withstanding the  universal  consumption,  of 
poisonous  effects  arising  from  the  use  of  such 
potatoes. 

With  regard  to  the  cooking  of  potatoes,  the 
best  general  method  is,  without  doubt,  either 
to  bake  or  steam  them  in  their  skins.  Dr. 
Letheby  asserts  that  when  potatoes  are  peeled 
and  then  boiled,  the  loss  in  cooking  is  14  per 
cent.;  but  if  cooked  without  peeling,  it  is 
only  3  per  cent. 

The  Potato  Disease.— In  the  United  States 
in  1843  a  disastrous  disease  appeared  among 
the  potato  crops ;  in  1844  it  had  reached 
Canada,  and  before  the  end  of  1855  it  had 
shown  itself  in  most  European  countries. 
Since  that  date  this  disease  appears  to 
have  been  on  the  increase,  and  it  resists 
all  efforts  to  eradicate  it.  It  usually  ap- 
pears in  July,  August,  September,  and  Oc- 
tober, but  a  few  crops  have  been  attacked 
in  May.  A  mild  and  moist  atmosphere  ap- 
pears to  favour  the  spread  of  this  malady, 
and  no  soil  is  exempt  from  its  attacks,  though 
sloping  well-drained  soils  are  always  the  least 
affected.  An  abundance  of  manure,  especi- 
ally if  directly  applied,  often  corresponds  with 
the  maximum  intensity  of  the  plague  ;  and 
again,  the  potatoes  only  lightly  covered  by 
the  soil  have  frequently  been  those  most 
violently  attacked.  No  variety  has  been  able 
to  resist  this  disease,  though  one  or  two  have 
in  a  measure  succeeded  in  escaping  its  influ- 
ence. It  commences  in  the  leaves  of  the 
plant,  and  thence  extends  from  the  st«m  to 
the  tubers.  On  the  surface  of  the  latter 
brown  spots  make  their  ai)pearance,  penetrate 
the  substance,  and  eventually  lead  to  decay. 

The  disease  is  caused  by  a  minute  fungus 
called  Peronospora  infeslans.  The  life-history, 


a  large  portion  of  which  has  long  been  known  ly 
the  researches  of  Montague,  Berkeley,  De  Bsry, 
and  others,  has  recently  been  completed  by 
the  discoveries  and  investigations  of  Wortb- 
ington  G.  Smith.     Fig.  68,   reduced  from  t 
cut  in  the  "  Gardeners'  Chronicle  "  (July  17. 
1875)  to  one  of  Mr.  Smithes  original  pai)en, 
will  give  an  idea  of  the  nature  and  method  of 
reproduction  of  the  fungus.     It  represent*  a 
very  fine  and  successful  section  of  the  leaf  of 
a  diseased  potato  highly  magnified.     A  A  are 
the  minute  hairs  always  present ;    B  B  are 
the  individual  cells  of  the  leaf.     The  former 
are    structures     belonging   entirely    to    the 
healthy  plant,  whilst  the  threads  and  bodiei 
shown  at  C,  D,  £,  F,  and  G  belong  to  the 
fungus,  the  parasite  which  preys  upon  the 
plant.     The  fine  thread  at  C  is  a  continuation 
of  the  spawn  or  mycelium  living  inside,  and  at 
the  expense  of  the  assimilated  material  of  the 
leaf.     Emerging  into    the   air,    the   thread 
ramifies  at  the  tips  of  the  branches  and  bean 
fruit,  D  D.    These  fruits  are  termed  simple 
spores,  or  oonidia,  because  of  their  dust-like 
appearance.  The  conidia  are  capable  of  germi- 
nating and  reproducing  the  species  just  in 
the  same  way  as  a  seed.    A  second  ujethod 
of  reproduction  of  the  peronospora  is  shown 
in  the  **  swarm -spores  "  E'F.     These,  when 
moistened  artificially,  or  in  nature  by  dew  or 
rain,  set  free  fifteen  or  sixteen  bodies  known 
as  **  zoospores,"  so  named  because  they  ex- 
hibit every  phenomenon  of  animal  and  sper- 
matosoa-like  life.     They  are  furnished  with 
two  lash -like   tails,   and   move   about  for 
half  an  hour  with  great  rapidity.    The  zoo- 
spores falling  upon  any  portion  of  the  plant, 
have  an  extraordinary  power   of  instantly 
corroding  and  boring  through  the  cellular 
epidermis.    When  movement  ceases,  the  tails 
(cilia)  disappear,  the  zoospores  burst  at  one 
end,  and  protrude  a  tube  which  develops  into 
mycelium,  producing,  as  before,  the  perfect 
plant.     These  two  asexual  methods  of  repro- 
duction have  long  been  known,  but  as  in  both 
of  them  the  structures  are  far  too  delicate  to 
withstand  the  frosts  of  winter,  it  was  difficult 
to  account  for  its  winter  life  until  Mr.  Smith 
showed  that  the  third  mode   of  reproduc- 
tion, already  made  out  in  similar  speciei  of 
peronospora,  was  also  to  be   found  in  the 
potato  plant.     The   third   form   is  a  tnie 
sexual  method,  perfectly  analogous  to  the 
reproduction  of  the  higher  flowering  plants. 
This  third  method  is  the  production  of  egg- 
shaped  bodies,  about   ^^j^nr   ^^   ^^  ^^  ^ 
diameter,  known  as  **  oospores."  The  oospores 
are    produced    by   the   conjugation  of  two 
bodies  —  the  one,  the  male,   known  as  the 
antheridium  (see  H,  fig.  68),  and  analogous  to 
the  anther  of  a  flower ;  and  the  other  tbe 
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Dogonium  (J),  the  female,  ualogoua  to  tba 
orur  of  ■  floveT.  The  antheridiam  and 
oogODiam  bnTe  been  seen  in  contact,  nml  a 
tcTtiliiing  tul«  fiom  the  former  Imi  been 
obHrred  cnterincr  the  oogonium.  After  fer- 
tilisation the  oogonium  derelopa  into  the 
oo»|iore  iin»1og"iiB  to  the  matured  leed.  Tlii« 
third  melbod  ouly  ai>iKBr>  to  take  pUee  in  | 
the  rotten  and  decayed  lurta  of  the  plaat.  i 


1) POT 

The  ooapore*  are  not  tTauipnrent  nndunendur- 
ing,  but  denie  in  labetanee.  of  a  dark  brown 
colour,  and  covered  eiteiually  with  reticola- 
tioDB  or  warti.  "  They  are  produced  from 
tbo  mycelium  bj  tlie  contact  of  the  antheri- 
dium  and  the  ooEoninm  in  the  >ubitRnce  of 
tlie  decaying  pUnt.  They  are  washed  into 
the  earth,  and  there  they  roat  till  a  certain 
■et  of  cooditiom  makcB  tbau  germinate  in 


the  year  foUowiDg  their  prodnction,  jnit  ai  a  | 
•eed  talla  and  rcita  in  the  aatoinn,  and  start* 
KgaiD  into  life  during  the  toUowing  ipring."— 
<W.  G.  Smith.) 

Although  we  now  poaaeti  the  laat  link  in  the 
chain,  and  know  probably  the  entire  hiitory 
<jt  the  fungui,  the  remedy  ia  not  lo  clear;  far 
Uia  paraiite  in  the  lieitig  plant  can  lurdlybe 
reached  by  any  daitnctif*  ageadet  without 


deatroying  the  potato,  lince  the  Ufe  of  the 
fungut  is  paiaed  within  the  very  tiwuei  iteelf . 
There  ii  one  thing,  howHTBr,  erident— rti., 
tlint  deitruction  by  fire  of  all  diaeued  haulmi 
would  without  doubt  cbecli  the  diieaaa  vaiy 
efTectunlly;  that  it  would  eitinguiib  it  alto- 
gether ia  doubtful,  for  it  is  certain  that  the 
potato  plant  ii  not  the  only  one  affected  with 
'  e  peroiMipaia,  Mid  if  therefore  Um  whcde  of 


udif neceuai7Mlte,poDltiT.   SttfooD,ls- 


9amtT—Set  Paufeush. 


tb«  iliMued  potato  planti  in  tba  world  were 
icttiojed,  in  the  next  toaion  the  fungat 
niglit  tgtin  invade  the  oropii  from  other  sol- 

Potato,  BwMt—See  Batata. 

Poultry  —  Ponltry  niually  contain*  too  I 
much  nitrogennm  nULlter  and  too  little  fat  to  PrMCl'TM  —  PreMrred  fmiH  -  iimi, 
be  Ycrj  nuuriahing.  The  dock  wid  tho  goose,  !]«"'•■.  i^—f^quontlj  to"**'"  coppsr.  aed 
which  poiseMDiore  fat,  contain  certiinflaTour-  in  some  ca«e«  thia  metal  ha*  been  fiiiiail  i^l* 
ing  mntlem  which  are  not  caiv  ot  digestion.  I  preeent  in  large  quantities  It  ii  J-iiieJ 
No  bird  nor  Linla  egg  is  known  ta  be  poiion-  either  from  the  copper  VMseli  in  whicli  tin 
oiu,  but  eome  binb  aro  rendered  poiaonoui  '  preierree  are  often  prepared,  or  ba«  been 
by  the  tooil  which  thej  linve  enten.  The  added  to  improve  the  colour  ot  the  article, 
plionaant,  for  insUnce,  whicb   feeds  on  the  '  ^'  Cofpeb. 

l,uJ.=flli.C,,l«,-,,(.l,>»,mlJ,,rtUAm.m^j      rirnnOm    of   DIuaM  -  So    Bl- 
u  deemed  poTionom  during  the  wmter  and      tjeuic  Lb. 
•pring;  and  birds  In  thie  couatr;  wliicb  hare  |  ' 

fed  on  poisoned  grain  hATe  produced  aerioue  I      Prioa* — The  prieea  ef  the  prindpal  pn- 
■ymptonu  in  those  who  have  eaten  them.  I  vinona  bare  greatly  increased  since  1SS2.  The 

A  medical  officer  of  health,  kc. ,  may  inepect,  |  following  table  clearly  showi  this  :— 


79-lOS  91  0 
llG-l-lo  13W  6 
107-131  I  119   » 

94-107  .  100  6 

78-93  (iS  C 
108-134  IM  S 
104-136     120  fl 

79-109  '    91   0 
130-145 
llj-m 
1^5-149 

90-111 

CI-  86 

76-101 

69-109 
llo-lCl 
Ill-IM 


114    0 

137  « 
H«  6 

VU   » 

m  0 
is;  6 

99  6 
IM  6 
77  11 

Ftison  Diets— Sk  DiETAiiuia. 


~  It  would  be  well  for  lanitnry 

dcMgned  plans  of  privies,  and  to  enforce  by- 
laws ordering  that  no  privy  be  erected  which 
Is  constructed  imperfectly  or  built  ia  on  im- 
proper place.    A,  vei7  asetul  plan  and  speci- 


al pp.  465, 
mi. 

There  is  no  privy  yet  constructed  tlntwiU 
give  satisfactory  results  with  dirty  and  cat- 
Icu  people  ;  but  when  on  owner  providei  Mi 
bousea  with  fit  accommodation,  there  ii  in 
obligation  Ihen  on  the  tenant  to  keep  it  p^ 


TcntiUleil,  nnil  hftTe  walls  pctfaoUy  water- 
tiijht.  The  fonni  of  privici  nro  inQumenlila  : 
tb«  MinplMti*petlu^agaIniu«wlsiupu, 


I  eitherrumiihed  vjtli  1iuidl«  or  an  »hc«Ii, 
luid  put  clou  up  U)  m  ordinBTj  Mat :  thii  il 
I  «niptieJ  when  lu 
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Speeifie(Uion.—Th9  piiry  and  dust-bin  to  be  built 
of  4|-in.  brickworkf  in  well-ground  mortar,  of  ap- 
proved qualitj. 

Two  rows  of  4|  and  8  in.  bond  timber  to  be  built 
in  at  bacic  of  privj  for  securing  rentilating-shafts. 

The  ventilating-sbafts  to  be  7  by  4^  in.,  inside 
measurement,  of  best  red  deal  boards  1  in.  thick, 
closelj  put  together,  with  strong  white-lead  paint, 
and  well  nailed  and  carefull j  seamed  to  the  4^  and 
8  in.  bond  timber. 

These  shafts  to  hare  coats  of  boiled  tar  both  inside 
and  out. 

The  lid  of  refuse-bin  to  be  of  best  1-in.  red  deal 
boards,  with  two  strong  ledges  or  battens  across 
them  ;  to  be  hung  with  three  strong  band  hinges  to 
the  sides  of  the  ventilating-ihafts,  and  the  making, 
up  piece  between  the  same.  A  circular  orifice  to  be 
made  in  centre  of  lid,  between  the  battens,  10  in. 
wide.  The  lid  to  hare  two  coats  of  boiled  tar  both 
inside  and  out. 

A  4)  and  3  in.  frame,  of  red  deal,  to  be  securely 
fixed  on  top  of  the  dust-bin  as  a  seat  for  the  lid. 

A  lid  orer  the  privy  seat  to  be  hinged  on  'at  the 
back,  with  a  child's  seat  over  centre  of  large  one. 
The  larger  seat  to  be  provided  with  an  earthenware 
circular  rim  beneath. 

The  earth  compartment  to  be  without  lid,  and  pro- 
vided with  a  pint  scope  for  each  occupant  to  throw 
in  a  pint  of  the  stored  dry  earth  or  dry  ashes  through 
the  seat  into  the  galvanised  ipon  pail,  the  contents 
of  which  must  be  scattered  over  the  garden,  or  put 
in  the  dust-bin,  before  the  pail  becomes  full.  A  loose 
foot-block  may  be  fUmished  iwhere  there  are  young 
children. 

The  dust-bin  may  be  placed  at  side  of  the  privy  if 
required.  The  floor  of  dust-bio  to  be  at  the  ground- 
level,  slightly  inclined  outwards,  and  paved  with 
brick.*    (Figs.  69-72.) 

The  chief  provisions  as  to  privies  and 
closets  are  as  follows  : — 

It  is  not  lawful  newly  to  erect  any  house,  or 
to  rebuild  any  house  pulled  down  to  or  below 
the  ground-floor,  without  a  sufficient  water- 
closet,  earth-closet,  or  privy,  and  an  ashpit, 
fuinished  with  proper  doors  and  coverings. 
Penalty  for  contravention,  £20  or  less. — (P.  H. , 
s.  35.) 

If  a  house  within  the  district  of  a  local 
authority  appears  to  such  authority  by  the 
report  of  their  surveyor  or  inspector  of  nui- 
sances to  be  without  a  sufficient  water-closet, 
earth-closet,  or  privy,  and  an  ashpit,  furnished 
with  proper  doors  and  coverings,  the  local 
authority  shall,  by  written  notice,  require 
the  owner  or  occuiner  of  the  house,  within  a 
reasonable  time  therein  specified,  to  provide  a 
sufficient  water-closet,  earth-closet,  or  privy, 
and  an  ashpit,  furnished  as  aforesaid,  or  either  , 
of  them,  as  the  case  may  require. 

If  such  notice  is  not  complied  with,  the 
local  authority  may,  at  the  expiration  of  the 
time  specified  in  the  notice,  do  the  work  re- 
quired, and  may  recover  in  a  summary  man- 

*  The  above  forms  can  be  obtained  of  Knight  A 
Co.,  90  Fleet  Street,  London. 


ner  from  the  owner  the  exp«ntet  inenrred  by 
them  in  lo  doing,  or  may  by  order  dedars  the 
same  to  be  private  improvement  expenses: 
provided  that  where  a  water-doeet,  eartli- 
closet,  or  privy  has  been  and  is  need  in  eon- 
mon  by  the  inmates  of  two  or  more  houses,  or 
if  in  the  opinion  of  the  local  authority  s 
water-cloeet,  earth-closet,  or  privy,  may  be  so 
used,  they  need  not  require  the  same  to  be 
provided  for  each  house. — (P.  H.,  a.  36.) 

Any  enactment  in  force  within  the  district 
of  any  local  authority  requiring  the  constnic- 
tion  of  a  water-closet  shall  be  deemed  to  be 
satisfied  by  the  construction,  with  the  ap- 
proval of  the  local  authority,  of  an  earth-closet 

Any  local  authority  may,  as  respects  any 
house  in  which  any  earth-closet  is  in  use  with 
their  approval,  dispense  with  the  supply  of 
water  required  by  any  contract  or  enactment 
to  be  furnished  to  any  water-cloeet  in  racb 
house,  on  such  terms  as  may  be  agreed  on 
between  such  authority  and  the  person  pro- 
viding or  required  to  provide  such  supply  of 
water. 

Any  local  authority  may  themselves  under- 
take or  contract  with  any  person  to  nndertike 
a  supply  of  dry  earth  or  other  deodorising 
substance  to  any  house  within  their  dutrict 
for  the  purpose  of  any  earth-closet. 

The  term  "  earth-closet"  is  to  indude  aoy 
place  for  the  reception  and  deodorisation  of 
faecal  matter  constructed  to  the  satisfaction  of 
the  local  authority— (P.  H.,  i.  37.)  See  ai» 
Closets,  Factories,  Nuisancbs,  Pubuc 
Neoessabies,  Scavengino. 

ProsiitatiOB— The   prevention  of  thii 
terrible  evil  has  baffled  the  united  efforts  of 
the  legislator,  the  phUanthropist,  and  the 
hygienist.    Prostitutes  have  existed  from  the 
most  ancient  times  down  to  our  own,  and  w 
long  as  human  nature  is  the  same  as  it  ii  now 
will  continue  to  exist.     The  only  practical 
means  of  in  any  way  controlling  this  vice 
within  bounds  is  to  render  dandestine  prosti- 
tution impossible,  to  register  public,  and  to 
give  prostitutes  every  fadlity  of  refonmog 
their  manner  of  life,  as  well  as  by  periodiol 
inspection  to  be  able  to  isolate   vxA  cure 
those  who  are  affected  by  venered  diieiN, 
and  thus  prevent  its  propagation. 

It  is  difficult  to  know  the  number  of  proiti* 
tutes,  except  in  those  few  places  what  the 
Contagious  Diseases  Acts  are  in  force.  In 
London,  for  example,  only  the  more  notoriooi 
and  open  prostitutes  are  known  to  the  police; 
and  it  is  evident  that  clandestine  prostitution, 
which  is  khown  to  exist  to  a  considerable 
amount,  will  always  render  officid  returns 
inaccurate.  The  following  table,  however, 
gives  some  idea  of  London  prosiitatioa  >- 
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An  fttUmpt  vu  mkda  u  earl?  xi  13S2 

to  regutnte  pnwtitution  in  London.  "Adnm 
FruicU,  mcreer,  and  Lord  Major  of  London, 
13S2,  piDcured  an  Act  of  PirlUment  tbnt  no 
knomi  whore  ihould  wear  any  bood  or  attire  on 
'  ber  head  except  nuMd  or  >trip«d  cloth  of  divert 
coloim  "  (FdLLEB'b  Piigah  Sight,  p.  263 ; 
Blow  quoted,  p.  653);  but  the  "Contagioni 
Diwifg  Acti "  ii  the  onljr  eameit  attempt 
erer  made  bj  onr  Legiilature  to  oontrol  the 
eril  ftre  Cohtaoioub  Diseabks  Act),  thm 
pmrtiaUj  following  the  eiample  let  for  iome 
time  on  the  Continent,  where  proetitution  ii 
recogDiMd  and  r^nlated  bj  the  State. 

In  FntDce  the  prortitntea  aie  divided  into 
■CTtnl  diitinct  claMei:  (I)  Piuctitntea  who 
are  abnt  up  in  la  mainru  <le  toUraniX,  and 
andertbe  direotion  of  a  woman  to  whom  they 
■re  mbjact ;  and  {2)  thoae  who  are  free,  and 
who  give  an  aoconnt  of  their  condnct  io  the 
adminiatrative  nnitary  authoritiea. 

Ai  to  the  girla  of  the  aecond  category,  a 
qieeial  card  ii  given,  having  on  it  the  lacitar; 
vUtJ  towhich  thefareiabjeotsd.  TheM  girli 
an  called  JUlu-tn-<XtrU,  ia  oppoiition  to  the 
othan,  who  an  ool;  cluwd  1^  tha  nnniber  of 


the  home  in 

which  the*  live,  and  who  are 

called  jW/e»  a  numtro. 

The    carte   witU   which   the   former    are 

f  umiihed  ws  append. 

."    i-sj^s"— •.-.—». — .. 

" 

FoS^.'ilhl 

«"rKs^ 

runSSbi. 

-ssfss;;. 

iff;' 

July 

Dec. 

On  the  reveno  of  thli  carte  are  prinb»d  th. 

following— 

OUIgatiM  Slid  B-Mctiim,  tmpoKd  m  PMit 

Public  wonen.  m  «r(.,  an.  called  npoo  U>  prtaeat 

a(i«a 

il«v«7« 

Aeoidaj.. 
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Thej  are  called  upon  to  exhibit  this  card  on  erery 
request  of  police  officers  and  agents. 

Thej  are  forbidden  to  practise  the  calling  during 
daylight,  or  to  walk  in  the  thoroughfares  until  at 
least  half  an  hour  after  the  public  lamps  are  lighted, 
or  at  any  season  of  the  year  before  seven  o'clock,  or 
after  eleven  p  m. 

They  ma>t  be  simply  and  decently  clad,  so  as  not 
to  attract  attention  by  the  richness,  striking  colours, 
or  extravagant  fashion  of  their  dress. 

They  must  wear  some  kind  of  cap  or  bonnet,  and 
not  present  themselves  bareheaded. 

They  are  ^trictly  forbidden  to  addn^ss  men  accom- 
panied by  females  or  children,  or  to  address  loud  or 
anxious  solicitations  to  any  person. 

They  may  not  under  any  pretence  whatever  ex- 
hibit themselves  at  their  windows,  which  must  be 
kept  constantly  closed  and  provided  with  curtains. 

They  are  strictly  forbidden  to  tuke  up  a  station  on 
the  foot-pavement,  to  form,  or  walk  together  in 
groups,  or  to  and  fro  In  a  narrow  space,  or  to  allow 
themselves  to  be  attended  or  followed  by  men. 

The  neighbourhood  of  churches  and  chapels,  within 
a  radius  of  twenty-five  yards,  the  arcades,  and  ap- 
proaches of  the  Palais  Royal,  the  Tuileries,  the 
Luxemberg,  and  the  Jardin  des  Plantes  are  inter- 
dicted. 

The  Champs  Elysees.  the  Terrace  of  the  Invalides, 
the  exterior  of  the  Boulevards,  the  quays,  the  bridges, 
and  the  more  unfrecjuented  and  obscure  localities, 
are  alike  forbidden. 

They  arc  especially  forbidden  to  frequent  public 
establishm*'nts  or  private  houses  where  clandestine 
prostitution  might  be  facilitated ;  or  to  attend  tcMes 
d'kotey  reside  in  boarding-houses,  or  exercise  the 
calling  beyond  the  quarter  of  the  town  they  reside 
in. 

They  are  likewise  strictly  prohibited  from  sharing 
lodgings  with  a  kept  woman  or  other  girl,  or  to 
reside  in  furnished  lodgings  at  all  without  a  permit. 
Public  women  must  abstain  when  at  home  from 
anything  which  can  give  ground  for  complaints  by 
thoir  neighbours  or  the  passers-by. 

Those  who  may  infringe  the  above  r^pilations, 
resist  the  agents  of  authority,  or  give  false  names  or 
aildresses,  will  incur  penalties  proportioned  to  the 
gravity  of  the  case. 

Les  maisoitt  dc  toUrance  are  licensed  by  the 
police.  The  women  in  charge  of  them  are 
obliged  to  register  within  twenty-four  hours 
every  prostitute  that  presents  herself  there  as 
a  candidate  for  admission.  Likewise  when  a 
prostitute  quits  such  a  house,  the  mistress  of 
the  house  is  obliged  to  make  a  declaration  to 
the  authorities  within  twenty -four  hours 
after  her  departure.  These  regulations  are 
rigorously  enforced.  Tlie  brothel-keepers  have 
a  book,  divided  into  two  parts ;  the  one  des- 
tined for  the  registration  of  the  prostitutes 
under  her  care,  the  other  for  the  registration 
of  occasional  visitors  who  only  go  to  the 
house  at  certain  hours.  Each  page  of  the  first 
division  is  divided  into  four  columns ;  the 
£rst  contains  the  name  and  age  of  the  woman, 
the  second  the  date  of  her  entry  into  the 
house,  the  third  indicates  the  day  on  which 


the  sanitary  visit  is  made,  and  the  last  is  re- 
served to  enter  the  day  of  her  departure. 

Belgian  Regulations. — The  Belgian  regvli- 
tions  greatly  resemble  those  in  force  in  Franoe, 
but  there  are  some  i)eculiarities  which  w« 
now  proceed  to  notice.  All  prostituta  in  tkii 
country  are  divided  into  (1)  JiUe*  de  motaoiu 
t43leriea^  called  numtroties ;  and  (2)  iUa 
iparsetf  corresponding  to  the  French  filk-a- 
carte.  They  are  not  allowed  to  promenade 
the  streets  after  sunset.  Women  under 
twenty -one  may  not  be  inscribed ;  and  the 
medical  visitation  au  speculum  takes  place 
twice  a  week  by  the  divisional  surgeons,  and 
by  the  superintending  officer  whenever  be 
pleases.  AU  the  iparses  and  third-class  .«//a 
de  maisons  are  seen  at  the  di8])ensaTT,  aod 
the  first  and  second  classes  of  the  latter  order 
at  their  domiciles.  The  iparses  may  eecore 
this  privilege  by  payment  of  an  extra  franc 
per  visit. 

The  tariff  of  duties  payable  by  houses  and 
women  is  as  follows : — 


Every  Ist-class  maison  di  passe,  £1  per  month. 
M  „  „  10s. 

3d  „  „  4s. 


»» 


Every  first-class  maison  de  d&Muche  pays 
£2,  8s.  to  £3  monthly,  according  to  the  noin- 
ber  of  its  authorised  occupants — from  six  to 
ten — and  2s.  extra  for  each  additional  person. 

Every  such  second-class  house  pays  16s.  io 
£1,  6s.,  for  from  three  to  seven  women,  and 
Is.  extra  for  each  additional  female. 

Every  such  third-class  house  pays  6s.  to  1& 
for  from  two  to  seven  women,  and  Is.  extra 
for  each  additional  inmate. 


Every  lst^;lass>!Ue  ^orxcpays  on  each  insptctionld. 
Sd  ..  ..  ..         3d. 

3d 


II 


IK 


Upon  punctuality  for  four  successive  visiti 
these  payments  are  returned;  for  inexacti- 
tude they  are  doubled. 

AU  women  who  on  examination  are  dii- 
covered  to  be  diseased,  or  to  present  any  lus* 
picious  appearance,  are  sent  to  hospital,  asd 
medical  men  are  strictly  enjoined  to  treat 
diseased  prostitutes  at  their  own  hotuei. 
The  consequence  of  these  r^ulations  ii  that 
syphilis  has  almost  disappeared  from  the 
Brussels  hospitals. 

The  following  regulations,  which  are  alio 
in  force,  may  be  of  interest  :— 

**  Every  girl  or  woman  who  shaU  be  pointed 
out  as  giving  herself  up  clandestinely  to  a  life 
of  prostitution  shaU  be  summoned  to  the  police 
office,  to  make  her  statement  and  prodace  any 
justification  of  her  conduct  she  may  wiih. 
The  accusation  and  report,  with  her  juitificar 
tion,  shaU  be  brought  before  the  cooneil,  and 
her  registration  as  a  public  prostitate  will 
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take  place,  if  approved  of  by  the  council.  In 
this  case  the  decision  shall  be  announced  to 
the  girl  within  twenty-four  hours,  through 
the  (»tlicer  of  police  charged  with  this  duty. 

**  Every  girl  not  registered  who  shall  be  de- 
tected furtively  practising  prostitution  shall 
be  immediately  arrested  and  brought  before 
the  iH>lice  officer,  then  to  bo  interrogated. 
From  thence  she  is  to  be  sent  to  the  dispen- 
sary to  be  examined  by  the  surgeon.  The 
next  step  is  for  the  police  to  draw  up  a  report 


on  the  circumstances  giWng  rise  to  the  arrest, 
which  report  comes  before  the  council. 

**  Each  room,  according  to  the  police  instruc- 
tions, is  to  contain  a  bottle  holding  a  solution 
of  caustic  soda,  say  1  oz.  of  liquor  sodse  to 
1  pint  of  distilled  water ;  also  a  bottle  con- 
taining sweet  oil :  both  bottles  to  be  legibly 
labelled." 

The  following  table,  showing  the  number  of 
prostitutes  in  Brussels  in  1868,  we  take  from 
Mr.  Aoton*s  work : — 


TABLE  II.— Movement  of  Prostitution  in  the  City  of  Brussels  from  January  1  to 

December  1, 1868  (Acton). 
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PniMStan  Honilations. — In  Berlin  it  has 
bi'en  found  necessary  to  revive  the  maisont 
de  tolerance^  which  were  formerly  suppressed. 
These  are  governed  by  very  stringent  regula- 
tions, similar  to  those  in  force  in  France  and 
Bi-lgium.  Jn  1869  J  there  were  in  Berlin 
l.'),53i>  females  stron;:ly  suspected  of  i)rostitu- 
tion,  and  who  were  therefore  under  the  cen- 
sorship of  the  i>olice.  In  1868  the  number  of 
regintcred  prostitutes  subjected  to  regular 
sanitary  control  was  1639.  Of  these  an  ave- 
rage of  225  present  themselves  daily  for  medi- 
cal examination,  and  the  reports  prove  that 
2.\  )>er  cent,  of  these  are  found  to  be  infected 
with  sypliilis. 

The  subjoined  police  form  shows  the  method 
of  dealing  with  women  who,  though  not 
actually  enrolled  in  the  police  lists  of  prosti- 


*  Makes  54  per  cent,  in  eleven  months. 

t  T)ie.«e  are  suburbs  of  BrusseU. 

\  PopolaUoQ  uf  Berlin,  18G7,  was  702,000. 


tutes,  behave  in  such  a  manner  as  to  subject 
themselves  to  grave  suspicion : — 

Bkrlijc,  18^  AuffUMt  1868. 
Til  is  dav  appeared,  known  by  nobody,  from 

.  age  ,  residing  at 

She  was  informed  that  she  was  strongly  suspected 
of  an  immoral  way  of  living,     i^hc  was  forbidden— 

1.  To  entioe  male  persons  to  her  lodginga  through 
words,  wiuk.s,  signs,  or  any  other  announcement 
(for  instance,  showing  a  lamp  or  light)  either  from 
the  window  or  from  the  door. 

2.  To  make  herself  conspicuous,  or  to  entice  men 
through  words,  speech,  or  signs  in  public  places,  in 
the  titreet,  in  squares,  or  in  the  theatre,  or  any 
other  public  buildings. 

3.  To  enter  the  lodgings  of  people  suspected  of 
being  procurers,  or  who  have  been  already  punished 
for  this  misdemeanour. 

4.  To  go  about  in  the  neighbourhood  of  barracLs, 
military  buildings,  the  Park  of  Invalids,  and  any 
other  places  much  frequented  by  soldiers. 

6.  To  take  lodgings  in  the  neighliourhood  of 
churches,  schools,  and  royal  buildings,  as  well  as  to 
enter  ground-floor  liabttations. 
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0.  To  go  into  the  bozet  of  the  first  range  in  an  j 
theatre  except  the  pit  of  the  Royal  Theatre  and  the 
*<  Krollfche  Local" 

This  ordinance  win  be  enforced  bj  a  ponishment 
of  ap  to  foar  weeks'  police  imprisonment,  pronounced 
according  to  the  Instructions  of  Goremment,  dated 
23d  October  1807,  and  the  ordinance  of  the  26th 
December  1808. 

Public  women  in  Berlin  are  medically  ex- 
amined  once  a  week. 

In  Austria  public  women  are  not  licensed, 
but  the  police  have  the  power  of  entering 
their  dwellings,  accompanied  by  one  of  the 
police  physicians,  and  if  they  are  diseased, 
compelling  them  to  go  into  hospital.  Mr. 
Wilde  says,  speaking  of  prostitution  in 
Vienna,  **the  lowest  calculation  allows  the 
number  of  public  ft-males  in  the  capital  to  be 
15,000." 

In  Stockholm  there  are  no  regulations 
whatever,  and  according  to  Bayard  Taylor, 
it  is  the  most  licentioui  city  in  Europe. 

At  Copenhagen  they  have  established  regis- 
tration, but  there  are  no  regular  licences.  They 
have  only  attempted  to  take  care  promptly 
of  those  affected  with  syphiUs,  and  there  are 
DO  special  houses.  Infected  women  are  to 
present  themselves  at  the  police  oflBce  within 
fifteen  days  after  contracting  the  disease. 
They  are  recomi)en8ed  for  this  compliance  by 
being  cured  secretly  and  without  cost.  If 
they  do  not  attend  when  affected,  the  law  is 
put  vigorously  in  force.  They  have  oven  gone 
farther  than  this,  and  have  forced  men,  when 
affected,  to  be  taken  care  of  in  a  hospital, 
unless  they  give  some  guarantee  that  they 
will  keep  to  their  own  houses,  and  not  propa- 
gate the  disease. 

Spain,  which  was  the  first  to  legislate  on 
prostitution,  has  abandoned  it  for  two  cen- 
turies, since  Thilip  IV.  suppressed  all  the 
maitons  de  toUrance,  and  imprisoned  the 
prostitutes.  Therefore  at  the  present  day 
the  police  do  not  interfere,  unless  the  bad 
women  in  the  public  promenades  become 
excessive  or  the  hospitals  contain  too  large 
a  number  of  venereal  cases.  It  is  not  a 
matter  of  astonishment  in  such  a  state  of 
things  to  see  outrages  on  decency  multiply  ; 
and  in  a  single  year  (1843),  843  were  noticed, 
a  figure  which  is  far  from  representing  the 
actual  number.  These  indecencies  were  pun- 
ished in  a  very  light  manner,  so  that  there  is 
very  little  chance  of  seeing  them  diminish. 

In  Holland,  since  1856,  the  municipal  au- 
thority has  strictly  enforced  the  regulations 
to  which  prostitutes  are  liable,  and  the  police 
surveillance  is  very  severe.  The  following  rules 
from  the  Hamburg  regulations  are  peculiar  :— 
*' Places  other  than  authorised  brothels, 
where  meetings  between  men  and  women 
take  place  for  purposes  of  cohabitation  (so- 


called  (ibaUigequartiire)y  will  not  in  future  be 
tolerated  if — 

*'  1.  The  keepers,  male  or  fenuJe,  have  nok 
been  duly  registered. 

**  2.  At  least  one  registered  girl  does  not  lire 
there. 

*  *  3.  Any  but  registered  girls  are  omitted,  no 
keeper,  either  of  this  or  another  sort,  to  allow 
other  girls  or  women  to  meet  men  at  his 
house,  under  penalty  of  heavy  punishment 
or  vrithdrawal  of  concession  (licence).  It  is 
ordered  that  the  girls  may  claim  (calculate) 
for  one  risit  in  an  extra  room,  which  viitt 
does  not  last  over  half  an  hour — 

**  1st  class,  no  more  than  $1  =  4s.  7d.;  and 
for  every  hour  further,  also  $1  per  hour. 
*' 2d  class,  one-half. 

'*  No  consideration  is  hereby  taken  of  any 
further  claims  in  consequence  of  demands 
(requests)  made  to  them  by  their  Tisitors. 

**  Girls  are  strictly  forbidden  to  ondren  is 
the  guest-room. 

**  This  tariff  to  bo  posted  in  all  rooms,  also 
where  girls  live,  and  is  to  be  shown  at  the 
request  of  each  guest. 

**  A  public  girl  who  gives  herself  (abandoni 
herself)  in  an^unnatural  manner  to  men,  wiU 
be  punished  with  the  heaviest  (severest) 
punishments  promulgated  in  these  r^uls- 
tions." 

Dance  music  is  forbidden  in  brothels,  and 
cards  are  not  allowed.  The  girls  are  medically 
examined  twice  a  week,  and  are  taxed  at  8, 6, 
or  4  marks*  each  per  month,  according  to  the 
class  of  the  keeper  or  girls.  To  girls  it  ho 
have  to  suckle  children,  this  tax  maj  bs 
remitted,  according  to  droumstanees.  The 
prices  to  be  charged  for  refreshments  at 
brothels  in  Hamburg  are  regulated  hj  the 
police.  The  keeper  of  a  licensed  house  mns: 
defray  the  cost  of  curing  any  person  whose 
contamination  by  venereal  disease  in  his  home 
can  be  established.  The  population  of  Ham- 
burg in  1867  was  225,074  souls,  mcluding 
1311  military ;  and  the  number  of  registered 
prostitutes  is  1076,  of  whom  about  120  are 
usually  in  hospitaL  There  is  nothing  she  in 
the  Hamburg  regulations  which  calls  for 
special  remark. 

Regarding  Naples,  Acton  says,  "The  itewi 
or  bordelU  of  the  capital  are  fully  recognised, 
if  not  licensed,  by  the  police,  and  undergo 
inspection  at  intervals  by  underpaid  Govern- 
ment officials,  who  derive  additions  to  their 
income  from  the  contributions  of  the  elasi 
whom  it  is  their  supposed  duty  to  superrise^ 
There  are  also  in  Naples  great  numbers  of 
quasi-clandestine  prostitutes,  chiefly  Siciliant, 
who  are  supported  through  the  activity  of  the 

*  12s.  Sd.,  98.  2d.,  and  «s.  Id. 


n^ani,  or  pimp*,  who  opereta  in  the  fre- 
qnenled  qiurten  of  the  taim,  uid  peitar 
Engliihiuea  Mp«ia]l]r  with  their  oSen  of 
■erriea.  The  low  pmtitutioa  ol  the  town, 
tainUtering  for  the  mott  put  to  the  <Uiir«s 
of  the  military  uid  marine,  i)  gathered  to- 
gether in  the  Mibnrb  oatiide  the  I'ortk 
Ckpuuu." 

It  hu  been  impotiible  for  oi  here  to  enter 
into  an;  diicnuion  m  to  the  merits  of  the 
resnlationi  wa  ha**  brieflj  cited,  and  tli«e 
who  deiire  to  pnnue  the  tnbjeet  we  would 
refer  to  tbe  writinga  of  Anton,  Parent-DuchA- 
telet.  Fait,  Vun  Lippert,  Ducheane.  Ac  See 
CoNTaciuL'a  DtBLuia  Act,  Visbbiu. 
Diseases. 

Pronlan  Bin*— Emplojed  aa  ■  odIouc- 
in;  matter  in   tea,   coufeotioneix,   ka.     Set 

TLA,  CuNFEcnONEKT,  ko. 

Pmaaio  Acid— 5ee  Acid,  Pbdsbic. 

PaorOBpanal*— Small,  tnniiiarent,  oval 
or  kiilae]r->ha]i*<l  little  bodiea,  found  in  the 
tieeb  of  oxen,  iheep,  and  pig&  They  lis 
within  the  aaicolemmi,  and  appear  often  not 
to  irritate  tbe  muicle.  Ka  injurioni  effesta 
have  been  produced  on  man  by  eating  theee 
liudiea,  but  in  aheep  and  piga  they  produoe 
decided  illnaai.    See  BlEaT. 

PtraUB  — A  peculiar  organio  priDciple 
■    a  of  the  inbnuailiary 
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and  inblingual  glanJi.  It  ia  very  prone  la 
putrefaction,  and  lomawhat  reaemblea  mmUo 
albuminate.  It  ii  charaeteiiaed  by  it*  power  of 
converting  atarch  into  dextrine  and  into  augar. 
Mialhehu  termed  thii  aubitanoe  antnui/  diat- 
toK,  and  according  to  him  1  part  of  ptyalin  la 
capable  of  coDverting  8000  parti  of  iniolubla 
itarch  into  taipx.  It  hai  been  computed  that 
116  giaina  of  ptyalin  are  on  an  average  daily 
•ccreted  by  in  adulL    See  SjUJVa. 

PnUIa  ZnaUtnUona  — Eiclnding  b*r- 
raolu  and  her  Majeity'a  ibipe,  which  can  hardly 
beclauedu  "  public  inatitationa  "  in  the  ordi- 
nary acceptation  of  the  term,  the  following  ii 
B  compariaon  of  the  nturoa  for  1S71  with 
thoMoflSfll:- 
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The  foUowing  table*  exhibit  the  number  of 
lareoni  who  have  died  at  publio  ioititationi 
n  England  (k«  Hosfitau,  ke.):— 
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PnbHe  Veo6flMWies — Any  urban  antho-  ; 
rity  may,  if  they  think  fit,  provide  and  main-  ; 
tain,  in  proper  and    convenient    aitoationi, 
urinals,  water-closets,   earth-closets,  privies, 
and  ashftits,  and  other  similar  conveniences  i 
for  public  accommodation. 

PebKc  Ple«goi'e-0  rounds— Any  urban  ! 
authority  may  purchase  or  take  on  lease,  lay 
ont,  plant,  improve,  and  maintain,  lands  for  the 
puqiose  of  being  used  as  public  walks  or 
pleasure-grounds,  and  may  support  or  oontri-  | 
bate  to  the  support  of  public  walks  or  pleasure- 
grounds  provided  by  any  person  whomso- 
ever. 

They  may  ali^o  make  bylaws  for  the  regu- 
lation of  any  such  public  walk  or  pleasure- 
grouod.  and  may  by  such  bylaws  provide  for 
the  removal  from  such  public  walk  or  pleasure- 
ground  of  any  person  infringing  any  such  by- 
law by  any  officer  of  the  urban  authority  or 
constable.— (P.  U.,  s.  104.) 

Pnblio  "Works  iKMuia  Commisidoiiers 

— See  LoA>'s. 


le  disease  entered 
in  the  Registrar-General's  returns  as  puerperal 
fever,  really  includes  almost  any  fatal  disease 
at  the  time  of  childbirth ;  for  it  is  the  custom 
of  medical  men  to  return  cases  of  uremic 
poisoning,  puerperal  convulsions,  inflammation 
of  the  womb,  and  peritoneum,  &c.,  as  puerperal 
fever.  Indeed  it  is  a  great  question  whether 
most  cases  of  this  fever  are  not  really  malig- 
nant forms  of  other  zymotic  diseases,  such  as 
smallpox,  scarlet  fever,  typhoid,  diphtheria, 


and  others.  All  epidemics — whether  of  ehol- 
era,  typhus,  and  smallpox  in  our  time%  or 
of  plague,  sweating  sickness,  and  other  pes- 
tilences of  the  past — have  been  attended  witb 
deaths  from  childbirth  and  abortions ;  and  it 
will  be  found  on  reference  to  the  Begistnr's 
returns,  that,  generally  speaking,  years  of  mot 
fatality  from  fevers  of  the  zymotic  class  an 
always  most  fatal  to  lying-in  women.  The 
pueri)eml  state  would  appear  to  be  peculitrhr 
susceptible  of  contagion,  and  too  often  th« 
system  at  once  sinks  under  the  annihOatii^ 
influence  of  the  poison.  In  such  cases  the 
patient  exhibits  no  character  bj  which  th« 
disease  can  be  identified — there  is  neither 
eruption,  nor  can  a  characteristic  line  of  tem- 
perature be  traced  by  the  physician  on  the 
chart ;  convulsions  and  insensibility  are  alone 
present,  symptoms  belonging  to  many  diseaiei. 

The  following  are  the  proportions  to  100,000 
births  of  cases  of  puerperal  fever  during  the 
ten  years  1862-71 :  1862,  132 ;  1863.  159 ; 
1864,  200 ;  1865,  178 ;  1866,  162 ;  1867,  139; 
1868,  152 ;  1869,  152 ;  1870,  188 ;  1871,  183. 
The  mean  annual  number  of  the  actual  deaths 
from  puerperal  fever  from  1854-71  is  1145,  bnk 
during  the  last  ten  years  about  1200  hiTs 
annually  died  from  this  cause. 

To  these  the  deaths  from  childbirth  should  be 
added.  This  heading  of  course  includes  manj 
causes  of  death,  such  as  exhaustion,  rupture 
of  the  uterus,  haemorrhage,  inflammation,  and 
also  puerperal  fever,  for  there  can  be  no  doubt 
a  few  cases  of  the  latter  are  returned  as  deaths 
from  childbirth.  The  connection  between 
zymotic  diseases  and  deaths  in  the  puerperal 
state  will  be  seen  in  the  following  table  .*— 


Zymotic  diseases 
Puerperal  fever 
ChUdbirth     . 


20  years, 
1850-69. 

6086-2 

54-9 

112  8 


10  jears,    10  years, 
1850-69.    1860-«9. 


r 


5136-7 

54  6 

113-8 


6035-6 

65-2 

111-9 


5  years, 
1850-54. 


6  years, 
1855-59. 


I 


5234-1 

64  0 

122-6 


5039-5 

55-2 

105  0 


5  years. 
1860-<M. 


4899-3 

64-2 

113-4 


5  jearx, 
1865-C9. 

6171-8 

66-2 

110-4 


WTiatovor  the  infection  of  puerperal  fever 
may  be,  there  can  be  no  doubt  of  its  great 
malignancy.  No  medical  man,  midwife,  nurse, 
or  other  i>erson  who  has  had  aught  to  do  with 
a  woman  ill  of  real  puerperal  fever,  should 
approach,  even  for  a  moment,  a  lying-in 
woman  until  several  weeks  have  elapsed 
since  the  infection,  and  their  clothes  and 
bodies  have  been  completely  and  thoroughly 
disinfected.  If  any  one  wilfully  or  thought- 
lessly neglects  proper  precautions,  such  a  one, 
in  the  writer's  opinion,  is  morally  and  legally 
guilty  of  a  very  great  crime ;  and  it  would  be 
the  duty  of  a  health  officer,  in  such  a  case,  to 
advise  his  sanitary  authority  to  prosecute  the 
offender. 


Paerperal  Fever— iS^  Pukefebal  Di- 
seases. 

Pulses — A  group  of  farinaceous  seeds, 
including  beans,  peas,  and  lentils,  characterised 
by  containing  a  large  proportion  of  nitrogenoaa 
matter.  All  the  important  constituents  of 
this  group  have  been  treated  of  under  their 
respective  headings. 

Pumps— All  existing  pumps  used  for  the 
gratuitous  supply  of  water  are  vested  in  the 
local  authority,  by  whom  they  are  to  be  kept 
in  order  and  plentifully  supplied  with  pure 
and  wholesome  water.    See  Wateb. 

Pustule,    BSalignant   [Charbon]  -  Dr. 


FUS 


(473) 


PUT 


MTillUm  Budd  first  called  the  attention  of 
Bngliflh  medical  men  to  this  disease,  with 
irbich  physicians  on  the  Continent  had  for 
lome  time  heen  familiar.  He  showed  that  it 
lad  long  been  present  in  this  country  as  an 
sj^zootic,  and  yearly  had  been  fatal  to  our  live 
fttock.  The  various  names  by  which  the 
disease  is  known  are  the  '*  joint  murrain,'* 
the  **  black  quarter,"  the  "quarter  evil,"  and 
the  "  blood."  In  France  it  is  called  **  charbon," 
*'  quartier,"  and  "  sang ;  "  and  in  Germany 
the  "  mUzbrand." 

The  disease  is  at  first  locaL  It  begins  in 
cattle,  as  in  man,  at  the  point  where  the  con- 
tagion is  first  implanted  with  a  vesicle,  and  if 
this  vesicle  is  early  destroyed  the  beast  is 
nred ;  but  this  is  seldom  done,  for  the  vesicle 
escapes  notice  until  too  late. 

The  disease  is  communicable  to  man  in  the 
following  ways : — 

L  By  inoculation,  as  in  the  case  of  butchers, 
farmers,  skinners,  &c. 

2.  By  means  of  the  skin  or  hair  of  diseased 
beasts.  Trousseau,  for  example,  relates  that 
in  two  factories  for  working  up  horse-hair 
imported  from  Buenos  Ayres,  in  which  only 
lix  or  eight  hands  were  employed,  no  less 
than  twenty  persons  died  of  charbon  in  ten 
fears.  Dr.  Budd,  by  this  and  many  other 
cases,  shows  that  the  virus  when  dried  may 
retain  its  powers  for  a  considerable  period  of 
time. 

3.  Instances  hnve  occurred  by  which  it 
would  appear  to  have  been  caused  by  eating 
the  flesh  of  the  diseased  animals,  and  also  by 
using  the  milk  or  even  butter  of  affected  cows. 

4.  Insects  which  have  been  in  contact  with 
the  bodies  or  carcases  of  diseased  cattle  may 
communicate  the  infection  to  man ;  and  it 
would  appear  from  published  cases  that  this 
may  be  effected  not  alone  by  insects  with 
piercing  probosces,  but  by  other  flies  implant- 
ing the  poison  on  the  skin  by  their  soiled 
wings  or  feet— e.j/.,  there  is  an  interesting 
case  related  by  Dr.  J.  Rogers  in  the  **  Lancet " 
of  July  12,  1873,  in  which  a  lady  died  in  seven 
days  from  charbon  communicated  to  her  by 
a  large  blue-bottle  fly  which  settled  on  her 
chin. 

The  symptoms  of  this  disease  in  man  are 
shortly  as  follows :  There  is  generally  a  his- 
tory of  infection  either  from  the  sting  of  an 
infected  insect,  the  scratch  of  an  infected 
knife,  or  otherwise.  Some  little  irritation  at 
the  seat  of  inoculation  is  succeeded  by  a  red 
spot ;  this  in  from  twelve  to  fifteen  hours  be- 
comes a  vesicle,  which,  at  first  small,  grows 
larger,  then  bursts.  In  about  twenty-four 
hours  from  the  commencement,  a  small,  hard, 
circumscribed,  lentil-shaped  nucleus  may  be 
seen  at  the  seat  of  the  vesicle,  in  the  centre 


of  an  inflamed  areola,  on  which  form  a  num- 
ber of  vesicles  similar  to  the  first  one.  At 
first  isolated,  then  confluent,  they  contain 
lymph  of  a  most  virulent  and  contagious 
nature ;  the  part  affected  swells  considerably, 
and  rapidly  becomes  hard,  black,  and  gangren- 
ous.* "The  death  of  the  tissue  is  so  entire 
that  the  part  creaks  when  cut  with  a  knife  ; 
no  pain  attends  the  incisions.  Crops  of  second- 
ary vesicles  form  round  an  ery8ii>elatous-like 
areola,  chains  of  lymphatics  become  inflamed, 
the  breath  fetid,  and  death  follows  amid  all 
the  indications  of  septic  poisoning."— (BuDD.) 

There  are,  however,  non -fatal  cases,  in 
which  the  dead  parts  are  separated  from  the 
living  by  suppuration. 

To  prevent  the  propagation  of  the  disease, 
every  animal  affected  with  it,  which  is  not  seen 
in  the  very  earliest  stage,  should  be  destroyed, 
and  at  once  buried  in  lime. 

The  only  way  to  cure  the  disease  in  man  or 
animals  is  to  recognise  it  when  an  insignificant 
pimple,  and  destroy  it  with  caustic,  such  as 
potassa  fusa,  nitric  acid,  or  chloride  of  anti- 
mony. 

There  would  appear  to  be  a  kind  of  carbun- 
cle analogous  to  malignant  pustule  (possibly 
identical  with  it)  produced  by  eating  the  flesh 
of  animals  affected  with  pleuro-pneumonia. 
The  late  Dr.  Livingstone  noticed  that  in 
South  Africa  eating  such  meat  invariably  pro- 
duced the  disease,  and  the  virus  was  neither 
destroyed  by  boiling  nor  by  roasting.  It  is 
also  certain  that  the  mortality  from  the 
disease  returned  as  carbuncle  in  the  death 
returns  has  some  connection  with  the  lung 
disease  of  cattle.  Pleuro-pneumonia  was  im- 
ported into  this  country  from  Holland  in  1842, 
and  in  the  five  years  preceding  that  time  the 
mortality  in  England  from  carbuncle  was 
scarcely  1  in  10,000  of  the  deaths.  From  1842 
to  1846  there  is  no  record  of  the  disease  ;  but 
in  the  five  years  from  184G  to  1851  the  mor- 
tality rose*  to  2-6  per  10,000  of  the  deaths, 
and  in  the  next  five  years  it  amounted  to  6*2 
per  10,000,  and  in  the  succeeding  five  years 
to  5*4.  This  point  is  certainly  worthy  of 
farther  investigation. 

Patrefaotion— This  term  comprehends 
certain  chemical  changes  which  spontaneously 
take  place  in  dead  animal  matter,  during  which 
offensive  gases  are  evolved.  Organic  bodies 
are  for  the  most  part  made  up  of  highly  com* 


♦  On  the  14th  of  April  1864,  Dr.  Raimbert  was 
called  to  a  carter  who  had  contracted  charbon  from 
cattle  suffering  Arom  splenic  fever.  The  pustule  was 
removed  and  microscopically  examined  ;  it  was  dis- 
covered to  be  a  perfect  felt  of  bacteria,  and  rabbits 
fed  with  it  contracted  splenic  fever  and  communi- 
cated charbon  to  other  animals.— (Revue  dcs  Deox 
Mondes,  November  16,  18M.) 
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plex  combmations  of  the  following  elements : 
oxygen,  hydrogen,  carbon,  nitrogen,  sulphur, 
phosphorus,  &c.  Immediately  life  ceases,  a 
general  metamorphosis  and  decomposition  of 
these  combinations  take  place,  and  they  are 
successively  reduced  to  definite  and  simple 
compounds.  This  process  is  in  principle  identi- 
cal with  fermentation  ;  in  detail,  however,  it 
is  slightly  different.  For  the  complete  decom- 
position of  an  animal  substance  the  presence 
of  warmth,  air,  and  moisture  is  requisite ;  and 
this  change  can  only  be  prevented  by  reduction 
of  temperature,  exclusion  of  atmospheric 
air,  and  the  abstraction  of  moisture.  Thus 
on  the  acrid,  dry,  sandy  deserts  of  I^ypt 
bodies  of  dead  animals  are  reduced  to  a  fine 
powder  and  buried ;  and  deep  in  the  frozen 
snows  of  Siberia  antediluvian  elephants  have 
been  discovered  in  an  edible  condition. 

Putrefaction  is  said  to  be  rapid  at  10°  C. 
(50"  F.)  under  water,  but  in  the  air  the  same 
rapidity  is  not  attained  till  25*  C.  (77*'  F.) 

Animal  matters  much  more  readily  putrefy 
than  vegetable  matters. 

The  products  of  the  decomposition  of  these 
two  substances  are  shown  in  the  following 
statement  taken  from  AL  Girardin's  **  Lemons 
de  Chimie,"  tome  ii. : — 

ProducU  of  the  Decomposition  of  Animal  Matters. 

Carbonic  acid. 
Carburetted  hydrogen. 
Nitrogen  in  large  quantity. 
Sulphuretted  hydrogen. 
Phosphoretted  hydrogen. 
Ammonia. 
Water. 
Acetic  acid. 

Earthy  residue  considerable,  containing  carbon, 
salts  of  ammonia,  d:c. 

Proilucti  of  the  Decomposition  of  Vegetable  Matters. 
Carbonic  acid. 
Nitrogen,  traces. 
Water. 
Acetic  acid. 
Oily  substances. 
Black  residue,  in  which  carbon  predominates. 

This  process  docs  not  begin  to  manifest  it- 
self in  the  dead  body  until  after  the  cessation 
of  cadaveric  rigidity,  and  generally  about  the 
third  day.  The  abdomen  and  chest,  face, 
neck,  and  legs,  are  the  parts  of  the  body  which 
first  show  signs  of  decomposition  having  begun, 
the  arms  being  attacked  last.  Putrefaction 
takes  place  with  variable  rapidity,  and  bodies 
have  been  found  in  an  advanced  state  of  de- 
composition in  the  short  perioil  of  sixteen 
hours  after  death,  while  in  other  cases  the 
process  has  been  greatly  protracted. 

Schroder  (Liebig's  AnnaL,  cix.  35,  and  cxvii. 
273)  has  shown  that  any  organic  liquid  may 
be  prevented  from  fermenting  or  putrefying  if 
it  be  heated  under  pressure  to  about  266^  F. 
(13(f  C),  then  transferred  to  a  flask  and 
boiled,  the  mouth  of  the  iiask  being  plugged 


whilst  boiling  with  a  pellet  of  cotton  wool 
In  this  way  he  preserved,  during  a  hot  im. 
mer,  various  liquids,  including  freahly-boOed 
wort,  blood,  white  of  egg,  whey,  urine,  brotii, 
and  milk  ;  but  when  afterwards  the  plug  of 
cotton  was  withdrawn,  the  liquids  begu  to 
undergo  decomposition.  He  supposes  t^ 
the  spores  of  some  organism  most  find  aoeoi 
to  the  substance  in  order  to  set  up  the  pro- 
cess of  decomposition.  By  a  temperature  of 
260°  any  such  spores  which  the  liquid  itadf 
might  contain  are  effectually  destroyed,  si^ 
as  the  air  is  filtered  through  the  cotton  befon 
it  reaches  the  interior  of  the  flasks,  none  of 
these  organic  germs  can  afterwards  obtsia 
access  to  the  body  under  experiment. 

Putrid  emanations  have  from  the  earliest 
times  been  believed  to  be  capable  of  prodaetDf 
injurious  effects  on  the  human  system.    la 
the  Bible  we  read  of  the  great  care  taken  to 
disinfect  or  clean  vessels  in  which  any  putrid 
matter  may  have  been,  and  in  Rome  measnns 
were  adopted  for  the  efficient  cleansing  of  the 
sewers  and  streets  of  that  city.    **  The  pnetor 
took  care  that  all  sewers  should  be  cleansed 
and  repaired  for  the  health  of  the  citizeD% 
because    uncleansed    or    unrepaired    sewen 
threaten  a  pestilential  atmosphere,  and  sn 
dangerous."— (Digests  Just.,  lib.  43,  tit.  33.) 
It  was  also  forbidden  to  throw  refuse  on  the 
roads.— (lb.,  tit.  9. )    Galen  believed  that  dead 
bodies  left  on  V>attle-fields,    &c.,  occasionsd 
pestilential  fevers ;  and  St.  Augustine  relates 
that   a   quantity  of  drowned  locusts  which 
had  been  cast  upon  the  shore  by  the  sea,  and 
which  there  putrefied,  occasioned  a  cruel  and 
disastrous  plague.      In  more  modem  times 
Forestus  was  eyewitness  to  a  plague  caused 
by  the  accumulation  of  dead  bodiM ;  and  he 
also  speaks  of  a  malignant  fever  which  ap- 
peared at  Egmont  in  Northern  Holland,  a&d 
which  arose  from  the  putrefaction  of  the 
body  of  a  large  whale  left  on  the  banL   A 
similar  case  is  recorded   by  Ambrose  Pare, 
which  occurred  on  the  Tuscan  shores,  and  a 
pestilential  fever  which  ravaged  Venice  in 
the  time  of  the  former  authority  is  ascribed  b/ 
him  to  have  been  produced  by  the  putrefaction 
on  that  part  of  the  Adriatic  of  a  small  specie 
of  fish;  an  observation  repeated  by  Jean  Wolf 
in  his  relation  of  the  malignant  epidemic  ferer 
which  happened  at  Cork  Island  in  1731,  vheie 
they  slew  annually  more  than  120,000  bcaiti 
for  the  use  of  the  fleet.     Kogers  does  not 
hesitate   to    class    among   the   most  active 
causes  of  infection  the  emanatimra  from  Urgd 
slaughter-houses,  and  those  arising  from  refuse 
matter  left  to  putrefy  in  the  streets;  while 
the  eminently  practical  observations  of  the 
sagacious  Fringle  clearly  indicate  at  every  step 
the  pernicious  effects  which  are  produced  b/ 
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he  putrefaction  of  animal  substances.  The 
rorks  of  Ambrose  Par6  offer  facts  not  less 
oncloaiTe  on  the  danger  of  putrescent  exhala- 
tons.  We  read  there  that  in  Agenois  there 
revailed  in  1562  a  pestilential  fever  which 
araged  a  circle  of  ten  leagues,  and  which 
rma  caused  hj  putrid  animal  vapour  arising 
rom  a  pit  in  the  Ch&teau  de  Fem,  into  which 
md  been  thrown,  many  months  before,  several 
lead  bodies.  In  excavating  beneath  the  Paris 
hurch  of  St.  Eustache,  it  was  found  necessary 
o  place  a  number  of  the  bodies  in  a  sort  of 
■ellar  which  was  situated  under  the  church, 
nd  which  for  some  time  had  not  been^opened. 
lome  children  attending  the  churoh  were  at- 
aeked  by  an  illness,  and  the  same  symptoms 
^resented  themselves  in  many  adults — viz., 
aboured  respiration,  the  mind  confused,  pal- 
ntation  of  the  heart,  and  in  some  cases  con- 
ulnve  movements  of  the  arms  and  legs.  The 
ibbi  Rosier  relates  that  in  the  year  1760 
ome  persons  living  at  Marseilles  opened,  in 
,  place  where  in  1720  a  large  number  of  bodies 
lad  been  buried,  trenches  for  the  purpose  of 
Janting  trees.  Scarcely  had  they  taken  out 
lore  than  a  few  spadefuls  of  earth,  when 
hree  of  the  workmen  were  immediately  suf- 
Mated,  and  could  not  be  revived!  Both 
tamazzeni  and  Haguenot  relate  cases  in 
rhich  persons  descending  into  vaults,  &c., 
ATe  lost  their  lives.  These  fatal  effects  they 
scribe  to  putrid  emanations,  but  they  were 
robably  due  to  the  presence  of  carbonic  acid 
as  in  the  air.  Many  instances  in  which 
ravediggers  have  been  attacked  by  serious 
fmptoms  after  exhuming  a  body  are  on 
deord,  and  there  can  be  no  doubt  that  putrid 
nianations  occasionally  have  caused  death. 
Putrid  vapours,  although  dissolved  in  water, 
re  none  the  less  hurtful ;  and  we  know  of 
lore  than  one  instance  of  the  general  sickness 
f  a  family  being  traced  to  the  presence  of  the 
ody  of  a  rat  or  bird  in  a  state  of  decomposi- 
ion  in  the  cistern.  In  one  case  a  man  fell 
ito  a  cesspool,  and  althoi^h  he  only  remained 
n  it  for  a  few  moments,  death  ensued  in 
eia  than  twenty-four  hours.  Indeed,  there 
an  be  no  reasonable  doubt  of  the  extreme 
laager  of  putrid  substances,  when  confined 
o  small  places,  such  as  dissecting-rooms,  cess- 
pools, &c  When  putrid  matters  are  Intro- 
luced  into  the  cireulatory  system,  fatal  effects 
mmediately  follow. — (Gaspard.  )  The  blood 
>ecomes  very  thin,  due,  according  to  Audral 
ravarret,  to  diminution  of  fibrine  and  increase 
•f  free  alkalL  Ridcke  imagines  that  putrid 
'apours  act  l)y  making  a  strong  impression  on 
he  organs  of  sense ;  but  it  is  prolmble  that 
hey  are  absorbed,  for  it  has  often  been 
loticed  that  for  some  dsys  after  attending 
*  poit-martem  examination,  all  the  leoretiona 


of  the  operator  are  chaiged  with  the  charac- 
teristio  odour. 

From  the  foregoing  remarks  it  will  be  appa- 
rent that  a  medical  officer  of  health  would  be 
justified  in  condemning  as  a  nuisance  putres- 
cent carcases  exposed  near  the  public  highway. 
For  instance,  bodies  of  horses  hung  up  near 
kennels  as  food  for  the  dogs,  jcc. 

Many  authorities  have  contended  that 
putrid  emanations  are  harmless,  and  in  sup- 
port of  this  view  Parent-Duch&telet  draws 
attention  to  the  fact  that  the  rate  of  mor- 
tality amongst  knackers,  nightmen,  grave- 
diggers,  sewer-men,.  &c.,  is  not  above  the  ave- 
rage. Thackrah  states  that  sewer-men  are  not 
subject  to  any  particular  complaint,  and  are 
not  short-lived.  From  an  inquiry  recently 
instituted,  it  would  appear  that  the  London 
sewer-men  are  not  as  a  class  unhealthy,  and 
that  those  employed  in  Liverpool  also  enjoy 
good  health. 

From  Parent-Duch&telet's  observations  we 
learn  that  there  are  some  men  so  affected  by 
the  air  of  sewers  that  they  can  never  work  in 
them,  but  those  who  remain  suffer  at  first 
only  from  a  little  ophthalmia  and  lumbago, 
which  usually  soon  pass  off.  The  air  of 
sewers  has,  however,  been  found  to  greatly 
aggravate  venereal  diseases;  and  those  who 
persist  in  working  with  the  disease  on  them 
inevitably  perish.  Labourers  employed  in 
removing  putrid  fish  to  be  used  as  manure 
suffer  no  inconvenience,  and  emanations  from 
the  ordinary  stable-manure  heaps  act,  Parent- 
Duch&telet  is  persuaded,  as  air-purifiers. 

Another  fact  cited  to  support  the  view  that 
rapours  arising  from  decaying  animal  matters, 
&c.,  are  inoffensive,  is  that  in  1844  4000  dead 
horses  were  left  for  twelve  days  exposed 
to  excessive  heat  on  the  battle-field  of  Paris 
without  any  injurious  effects  following,  either 
to  the  inhabitants  of  the  surrounding  district 
or  to  the  rag-dealers,  knackers,  &c.,  who 
prowled  about  the  ground ;  and  it  is  worthy 
of  note  that  when  the  odour  given  off  by  the 
river  Thames  was  highly  offensive,  the  death- 
rate  of  London  was  remarkably  low. 

Regarding  the  general  effect  of  putrid 
emanations  nothing  very  definite  can  be  de- 
clared, all  depending  on  the  mode  of  putrefac- 
tion, nature  of  emanation,  degree  of  concen- 
tration, and  the  amount  of  resistance  the 
individual  organism  u  capable  of  offering  to 
their  attacks.  Evidence  is  certainly  adverse 
to  the  belief  that  putrefying  organic  matter  is 
capable  of  originating  epidemics,  and  in  the 
words  of  a  recent  writer  we  may  say,  **  with- 
out attempting  to  examine  this  matter  care- 
fully, the  result  here  would  seem  to  be,  that 
whilst  the  decomposition  of  organised  beings 
after  death  prodaoes  gases  and  vapours  that 
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are  opposed  to  health,  these  gases  or  vapours 
are  incapable  of  origin  atiDg,  although  they 
niny  bo  capable  of  feeding,  some  of  those  dis- 
eases, such  as  cliolera  or  plague,  which  have 
been  observed  at  all  times  to  come  from  a 
warmer  climate.  There  must,  however,  be 
some  first  origin  of  these  diseases,  and  we 
cannot  prove  that  the  first  origin  might  not 
take  place  in  our  climate,  although  it  seems 
probable  that  it  requires  a  warmer  sun  and  a 
richer  vegetation  than  is  to  be  found  in  the 
north.  This,  however,  is  sufficiently  made 
out,  that  when  tliese  diseases  do  come  amongst 
us,  they  take  root  with  most  effect  in  those 


places  where  decomposing  animal  matter  n 
found.  If  we  were  to  suppose  a  seed  of  diseue 
planted  in  a  rich  fertile  soil  of  decompous* 
matter,  we  should  give  a  pretty  fair  dcicri]>- 
tion  of  the  fostering  effect  of  impurity  oa 
disease.  It  would,  in  fact,  ajipcar  as  if  the 
putrid  matter  itself  took  the  diiKase  and 
transferred  it  to  the  living." 

Putrid^  Smanations  —  See  ruTBEric- 

TION. 


Putrid  MalignaiLt 

1739)— 5ec  Feveb,  Typhus. 
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Quarantine — This  name  is  derived  from 
the  period  of  forty  days,  which  was  the  ancient 
quarantine.  It  probably,  aa  Hecker  remarks, 
had  a  medical  origin,  **  for  the  fortieth  day, 
according  to  the  most  ancient  notions,  has 
always  been  regarded  as  the  last  of  ardent 
diseases,  and  the  limit  of  sex)aration  between 
these  and  those  which  are  chronic.  It  was 
the  custom  to  subject  lying  -  in  women  for 
forty  days  to  a  more  exact  superintendence. 
There  was  a  good  deal  also  said  in  medical 
works  of  forty  days*  epochs  in  the  formation 
of  the  foetus,  not  to  mention  that  the  alchy- 
mists  expected  more  durable  revolutions  in 
forty  days,  which  period  they  called  the 
philosophical  month.  This  period  being  gene- 
rally held  to  prevail  in  natural  processes,  it 
appeared  reasonaVjlo  to  assume,  and  legally  to 
establish  it,  as  that  required  for  the  develop* 
ment  of  latent  principles  of  contagion,  since 
public  regulations  cannot  dispense  with  de- 
cisions of  this  kind,  even  though  they  should 
not  be  wholly  justified  by  the  nature  of  the  case. 
Great  stress  has  also  been  laid  on  theological 
and  legal  grounds,  which  were  certainly  of 
greater  weight  in  the  fifteenth  century  than  in 
modem  times,  such  as  the  forty  days'  duration 
of  the  Flood  ;  the  forty  days*  sojourn  of  Moses 
on  Mount  Sinai;  our  Saviour's  fast  for  the 
same  length  of  time  in  the  wilderness ;  lastly, 
what  is  called  the  Saxon  term,  which  lasts  for 
forty  days,"  &c.  —  (Hecker,  The  Black 
Death.) 

It  would  be  tedious  to  enumerate  the  various 
regulations  and  restrictions,  all  more  or  less 
vexatious,  which  the  Grovemments  of  Spain, 
Portugal,  Greece,  and  Turkey  still  enforce  in 
the  matter  of  quarantine. 

It  is,  felt  both  at  home  and  abroad  that 


some   restrictions   are    absolutely   necesiarj 
to  prevent  contagion  being  imported  from  one 
country  to  another,  but  the  great  difiBcohr 
is  to  obtain  this  protection  so  as  scarcely  to 
impede  trade,  and    only  really  to   ioterfere 
with  individual  liberty.     The  anxiety  of  the 
European  Governments  to  obtain  some  reallr 
good  regulations  is  evinced  from  the  fact  that 
since  1866  no  less  than  four  IntematioDsl  Sani- 
tary Conferences  have  been  held ;  the  hut  one 
was  in  1873  at  Vienna,  at  which  a  resolation 
was  carried  by  a  large  majority,  in  favour  of 
abolishing  quarantine  regulations  in  Europe  on 
rivers,  but  it  was  decided  to  continoe  the 
system  by  sea. 

In  England  we  enforce  a  kind  of  qnanntioe 
only  in  cases  of  ships  coming  from  infected 
ports ;  in  such  a  case  a  port  sanitary  autboritj 
has  considerable  power. 

The  systematic  inspection  of  vessels— allow- 
ing those  among  the  crew  and  passengers  who 
are  well  to  go  on  shore,  but  enforcing  the 
removal  of  the  sick  to  a  special  hospital— is 
perhaps  the  only  really  practical  meafure 
that  can  be  enforced  in  ordinary  cases.  If, 
however,  there  should  be  a  serious  outbreak 
among  the  crew  or  passengers,  then  remoral 
of  tho  whole  to  a  proper  place  of  detention 
while  the  ship  is  fumigated,  disinfected,  and 
unloaded,  submitting  the  passengers  to  a  strict 
isolation  and  surveillance  for  a  number  of 
days,  based  upon  known  periods  of  incuba- 
tion, would  be,  if  carried  out,  good  meaaure*. 
Every  case  should  be  judged  by  a  port  sani- 
tary authority  according  to  its  merits. 

The  following  are  some  of  the  r^ktiooi 
which  may  be  put  in  force : — 

By  an  order  in  Council,  July  29. 1871.  it  is 
lawful  for  a  sanitary  authority,  having  reaaoa 
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to  believe  that  any  ship  arriving  in  its  district 
comes  from  a  place  infected  with  cholera,  to 
▼isit  and  examine  the  ship  before  it  enters 
the  port. 

Art.  3  provides  that  the  master  of  a  cholera- 
infected  ship,  or  one  that  has  even  been  ex- 
posed to  the  infection  of  cholera,  is  to  moor, 
anchor,  or  place  her  in  such  position  as  from 
time  to  time  the  sanitary  authority  shall 
direct. 

Art.  4  provides  that  no  person  shall  land 
from  any  such  ship  until  after  the  examina- 
tion. 

Art.  5  proviiles  for  the  proper  examination 
of  all  persons  on  board  by  a  Icgally-qualilicd 
medical  practitioner,  and  permits  those  not 
suffering  from  cholera  to  land  immediately. 

Another  order  in  Council,  August  3,  1874, 
emiiowcrs  any  customhouse  officer,  or  other 
person  having  authority  from  the  Commis- 
sioners or  Board  of  Customs,  at  any  time 
before  the  nuisance  authority  shall  visit  and 
•xamine  tlie  ship,  to  detain  the  ship. 

**No  person  shall,  after  such  detention, 
liuid  from  the  ship,  and  the  officer  shall  forth* 
with  give  notice  of  the  detention,  and  of  the 
G&ase  thereof,  to  the  proper  nuisance  (local) 
authority ;  and  the  detention  shall  cease  as 
toon  as  the  nuisance  authority  shall  visit  and 
examine  the  ship,  or  at  the  expiration  of 
twelve  hours  after  notice  shall  have  been 
given  to  such  nuisance  authority." 

By  another  order  in  Council,  August  5, 1871, 
a  master  of  a  vessel  in  which  cholera  has 
existed  is  not  allowed  to  bring  his  vessel  into 
port  until  he  has  destroyed  the  infected 
clothes  and  bedding. 

The  Local  Government  Board  have  now 
very  extensive  powers  with  regard  to  regula- 
tions respecting  vessels  when  any  part  of 
England  is  threatened  with  any  infectious 
disease,  and  therefore  tliey  may,  if  they  think 
fit,  enforce  quarantine  where  necessary.  The 
main  Act,  however,  regulating  quarantine  is 
the  Cth  of  Geo.  IV.  c  78,  and  vessels  having 
on  board  any  person  alffected  with  a  danger- 
ous or  infectious  disorder  are  to  be  deemed 
within  its  provisions.— (P.  H.,  Schedule  V. 
Pkrt  III.)  There  is  also  power  under  the 
Public  Health  Act  for  the  justices  to  miti- 
gate, if  they  think  right,  the  penalties  ini- 
poseil  under  6  Geo.  IV.  c.  78.  See  Cholera, 
iNFECTiuL's  Diseases,  kc. 

Quinine  (C2oH«4Na02)— Found  principally 
in  the  bark  of  Cindiona  officincUU,  and  in 
good  CalUaya  bark,  more  especially  in  that 
from  Bolivia. 

In  this  article  the  tests  for  the  purity  of 
quinine,  and  the  effects  produced  upon  the 
workmen  employed  in  iti  manofactore,  can 


alone  be  considered,  its  medicinal  properties 
not  falling  within  the  scope  of  this  work. 

The  assay  of  cinchona  barks  for  the  purpose 
of  ascertaining  the  percentage  of  quinine  pre- 
sent may  be  thus  conducted:  **One  hundred 
grains  of  the  bark  are  reduced  to  powder,  and 
thoroughly  exhausted  by  maceration  and 
percolation,  with  water  acidulated  with 
hydrochloric  acid.  To  tliis  solution  subaee- 
tate  of  lead  is  added  until  all  the  colouring 
matter  is  removed,  care  being  token  to  keep 
the  fluid  acid.  The  precipitate  is  removed  by 
filtration,  and  to  the  filtrate  caustic  potash, 
enough  to  redissolve  the  precipitate  which  is 
at  first  formed,  is  added,  and  the  solution  then 
well  shaken  with  successive  quantities  of 
ether,  until  a  drop  of  the  ether  evaporated  to 
dryness  yields  no  perceptible  residue.  The 
ethereal  solutions  are  then  evaporated  to  dry- 
ness, and  the  residue,  which  consists  of  nearly 
pure  quinine,  and  should  be  readily  soluble  in 
dilute  sulphuric  acid,  is  weighed,  and  in  this 
case  should  not  be  less  than  two  grains."  For 
pale  and  red  barks  chloroform  should  be  sub- 
stituted for  ether  in  the  process. 

Sulphate  of  quinine  is  often  found  adul- 
terated with  sulphates  of  cinchonine,  quini- 
dine,  and  cinchonidine,  salicine,  sugar  of 
milk,  cane-sugar,  mannite,  starch,  and  stearic 
acid ;  and  with  the  following  inorganic  sub- 
stances :  sulphate  of  lime,  chalk,  magnesia, 
and  boracic  acid.  These  latter,  except  boracic 
acid,  may  be  easily  detected  by  their  not  dis- 
solving in  alcohol,  by  heating  the  suspected 
salt  on  a  piece  of  platinum  foil,  where  it 
leaves  an  ash,  the  nature  of  which  can  be  as- 
certained by  the  ordinary  tests.  Cinchonine, 
cinchonidine,  and  quinine  can  be  separated  by 
their  different  solubilities  in  water,  alcohol, 
and  ether.  Salicine  may  be  detected  by  the 
blood-red  colour  produced  by  sulphuric  acid  ; 
the  sugars,  by  the  solution  of  the  salt  after 
the  precipitation  of  the  alkaloids  by  means  of 
an  alkali  being  sweet,  and  by  Triimmer^s  test ; 
starch,  by  its  striking  blue  with  iodine ;  and 
boracic  acid,  if  present,  by  its  giving  to  its 
alcoholic  solution  the  property  of  imparting 
a  green  tinge  to  flame. 

The  British  Pharmacopoeia  gives  the  follow- 
ing quantitative  test :  10  grains  with  10  min- 
ims of  diluted  sulphuric  acid  and  half  a  fluid 
ounce  of  water  form  a  i>crfect  solution,  from 
which  ammonia  throws  down  a  perfect  pre- 
cipitate. This  rcdissolves  on  agitation  of  the 
whole  with  half  a  fluid  oimce  of  pure  ether, 
without  the  production  of  any  crystalline 
matter  floating  on  the  lower  of  the  two  strata 
into  which  the  agitated  fluid  separates  on 
rest.  Crystals,  if  present,  consist  of  quinidine, 
which  is  very  slightly  soluble  in  ether.  The 
upptr  stratum  of  fluid,  if  entirely  remortd  by 
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a  pipette  and  evaporated,  leaves  a  white 
rcflidne,  which  when  dried  in  the  air  without 
heat  weighs  8 '5  grains. 

Solutions  of  quinine  or  its  salts  in  acidulated 
water  exhibit  the  following  reactions : — 

Ammonia,  potassa  and  the  alkaline  carbon- 
ates give  white  pulverulent  precipitates,  sol- 
uble in  ammonia  in  excess.  If  recently-pre- 
pared chlorine  be  added  to  it,  and  then 
ammonia,  an  emerald-green  colour  is  deve- 
loi)ed.  If  a  concentrated  solution  of  ferro- 
cyanide  of  potassium  be  added  after  the 
chlorine  instead  of  ammonia,  a  dark  red 
colour  is  pro<luced.  If  caustic  potassa  be 
used  instead  of  ammonia,  the  solution  acquires 
a  sulphur-yellow  colour. 

"  The  best  test,  however,  for  quinine  is  the 
formation  of  its  iodosulphate,  the  so-called 
horapathite.  For  this  purpose  the  quinine  is 
dissolved  in  ten  parts  of  proof -spirit  acidulated 
with  one-twentieth  part  of  sulphuric  acid,  and 
to  this  solution  an  alcoholic  solution  of  iodine 
is  carefully  addc<l,  and  the  liquid  in  the  mean- 
wliile  stirred  with  a  glass  rod.  There  appears 
either  immediately  or  after  some  minutes  a 
black  precipitate  of  iodosulphate  of  quinine, 
which  if  redissolved  in  boiling  proof-spirit 
forms  in  cooling  the  beautiful  crystals  of 
herapathite.  A  hundred  parts  of  this  hera- 
pathite,  if  dried  on  a  water-bath,  represent 
&G'5  parts  of  pure  quinine.'* 

Quinine  is  distinguished  from  both  cincho- 
nine  and  quinidine  by  its  comparatively  free 
solubility  in  ether;  the  last  of  these  being 
very  sparingly  soluble,  and  the  other  wholly 
insoluble  in  that  menstruum. 

According  to  Chevallier,  the  workmen  em- 
ployed in  the  manufacture  of  sulphate  of 
quinine  are  subject  to  a  skin  disease,  and  no 
means  for  preventing  this  has  yet  been  dis- 
covered. It  appears  to  attack  not  only  the 
workmen  actually  engaged  in  the  preparation, 
but  also  those  employed  in  or  near  the  factory, 
and  the  sober  are  as  liable  to  it  as  the  intem- 
perate. 

M.   Zimmer,  a   quinine   manufacturer   of 


Frankfort,  has  observed  that  the  men  em- 
ployed in  the  powdering  of  the  cinehonaliuk 
are  subject  to  a  particular  kind  of  fever,  wUeh 
he  terms  cinchona  fever.  Both  statimwrt^ 
however,  that  men  working  At  this  tndoitij 
are  subject  to  a  fever  and  to  a  skin  dimie, 
have  been  denied  by  several  writers. 

Quinine  destrojrs  vibrionic  life,  and  is  1 
weak  disinfectant. 

Qniiioa  {Chenopodium  Quinoa).  —  V.m 
plant  belongs  to  the  order  CkenopodituaXy  utd 
although  scarcely  known  in  this  country,  it 
forms  the  principal  food  of  the  inhabitanti  d 
Chin  and  Peru,  on  the  high  tablelandi  of 
which  countries  it  grows  at  an  elevation  o( 
13,000  feet  above  the  level  of  the  sea. 

Mr.  Johnson  has  described  two  varieiiei,  the 
sweet  and  bitter,  both  of  which  are  itrj 
nutritious,  approaching,  as  will  be  seen  by  the 
following  analysis,  oatmeal  in  chemicsleom* 
position.  The  starch  grains  are  said  to  be 
the  smallest  known,  and  the  meal  can  only  be 
made  into  cakes. 

Analyti*  0/ Quinoa  (VozLCXBa) 


Nitroirenons  maitnr 

Starch 

Fatty  matter 

Vegetable  fibre 

Ash 

Water 


QulunaSfvda, 
<lri«d  •!  Silt  r. 

22M 
66  80 

6-74 

0-63 

6-06 


1^ 

CO 

5 


1« 


Qnomm — ^A  quorum  of  an  urban  ss&itsir 
authority  is  'one-third  of  the  full  number  of 
members,  but  in  no  case  is  a  larger  qnofom 
than  seven  members  required.  No  act  of  t 
rural  sanitary  authority  is  valid  unless  three 
members  are  present  and  agree.  If  time 
members  are  present,  and  they  do  not  con- 
cur on  any  particular  question,  the  qaestion 
is  not  settled. — (Ck>nsoL  Order,  1847,  article 
38.) 

The  quorum  of  a  committee  or  j<Hnt  boird 
consists  of  such  number  of  members  ss  it  pre- 
scribed by  the  authority  appointing  such  com- 
mittee or  joint  board,  but  if  no  nnmbtr  if 
prescribed  it  consists  of  three  membexi. 


Xv. 


Rabbit — The  Leput  cuniculut  (Linn.)  of 
the  Cuvian  order  Bodentia,  The  rabbit  when 
young  is  a  light  and  wholesome  article  of 
food ;  it  is  easily  digested,  but  its  nutritive 
value  is  impaired  by  its  containing  a  large 
quantity  of  water  and  too  little  fat.  In  March 


1873,  at  the  suggestion  of  the  "  Luiett,"Mr. 
H.  C.  Bartlett  undertook  an  analjiii  of  the 
flesh  of  the  rabbit.  He  purchased  for  3l  6i 
three  Ostend  rabbits,  weighing  1  lb.  7  oa 
139  grains,  1  lb.  9  os.  349  grains,  and  1  lb. 
12  01.  266  grainf  (avoirdupois)  ztfpsetiTel7' 


BAO 
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of  the  tibi»  and  metatarsal  bones 
3p«d  off  as  eontaining  no  practi- 
at  of  flesh,  and  the  eyes  being  but 
ten  were  also  extracted.  "  These  por- 
M>ne,  fur,  skin,  and  eyes  are  there- 
s,Mr.  Kartlett,  "a  complete  loss,  and 

will  be  seen,  more  than  three-quar- 
Q  ounce  per  rabbit.     The  flesh  was 


then  carefully  dissected  from  the  bones  and 
cartilages,  and  comprised  mnscalar  flesh,  in- 
cluding a  small  quantity  of  adipose  tissue, 
liver,  and  heart,  the  kidneys  and  surround- 
ing fat  being  removed  previous  to  ship- 
ment.** 

The    following   shows   the   result  of   the 
analysis  (Lancet,  March  29,  1873)  :— 


Composition  of  Babbitts  Flesh  (Babtlktt). 


Rabbit 

No.  1. 

Grains. 


and  syntonino 


e 


?n 


lie  extract,  including  salts 

r  extract, 

n  phosphates   . 


ft 


portion    .        .        .        . 
mal  gelatine  from  stewing  bones 
&c.,  dissected  out  and  stewed 
bones,  fur,  and  eyes  thrown  away 


5,982 
1,143 
302 
240 
276 
106 
102 
16 

8,167 
215 

1,501 
318 


10,201 


Rabbit 

No.  2. 

Grains. 

Rabbit 

No.  3. 

Grains. 

Grains. 

1  Pt-rccnt- 
ajre. 
Grains. 

6,623 
1,247 
335 
272 
305 
119 
108 
19 

7,315 
1,393 
350 
345 
340 
135 
125 
25 

6,640 
1,261 
3-J9 
286 
307 
120 
112 
20 

7317 
13  90 
3-63 
315 
3-38 
1-32 
1-23 
022 

9,028 
232 

1,674 
352 

10,029 

251 

1,854 

382 

9,075 
233 

}  2,027 

100-00 

206 

r   17-88 

(  waste 

11,286 

12,516 

11,335 

« •  • 

eat  of  rabbit  resembles  veal  more 
other  butcher's  meat  {see  Veal),  and 
icts  are  identical  with  the  ordinary 
:um  camis  Liebij?.'* 
1  rabbits,  especially  those  fed  for  the 
contain  a  larger  quantity  of  fat  than 
Ibtcnd ;  but  since  bacon,  &c.,  can 
e  purchased  at  about  the  same  price 
I,  the  paucity  of  fat  is  not  a  matter 
importance. 

^ent— *'  Rackrent*'  means  rent  which 
iss  than  two-thirds  uf  the  full  net 
due  of  the  property  out  of  which  the 
;s ;  and  the  full  net  annual  value  is 
be  tlio  rent  at  which  the  property 
isouably  be  expected  to  let  from  year 
'ree  from  all  usual  tenant  s  rates  and 
d  titlie  commutation  rentcharge  (if 
.  deducting  therefrom  the  probable 
.nnual  cost  of  the  repairs,  insurance, 
r  expenses  (if  any)  necessary  to  main- 
same  in  a  state  to  command  such 
•.  H.,  s.  4.) 

ih  (Rfiphanvs  satirus)  ^The  radish  is 
of  China,  but  it  has  for  many  years 
ivated  in  this  country.  Eaten,  as  it 
is,  raw,  it  is  very  indigestible,  and 
e  avoided  by  the  delicate.  In  com- 
t  resembles  the  carrot. 

ray  Stations,  Railways  — The 


hygienic  and  general  arrangements  of  railway 
stations  should  earnestly  engage  the  attention 
of  all  sanitary  bodies.  It  must  be  remem- 
bered that  it  is  here  that  the  first  importation 
of  disease  may  take  place;  hence  the  necessity, 
when  serious  epidemics  are  expected — e.g., 
cholera — to  obtain  early  information  from  the 
railway  officials  of  any  persons  taken  ill  in  the 
train. 

Many,  nay,  most  of  the  waiting-rooms  at 
the  smaller  stations  —  especially  those  for 
ladies— are  nothing  more  nor  less  than  centres 
I  for  the  propagation  of  typhoid  fever.  At  one 
end  there  is  a  door  directly  leading  to  a  water- 
closet,  without  the  intervention  of  a  lobby; 
and  there  is  generally  a  most  unpleasant 
effluvia,  owing  to  the  trap  being  neither  ven- 
tilated nor  the  pan  disinfected.  The  water- 
closets  attached  to  waiting-rooms  should  be  a 
separate  building,  connected  with  the  station 
by  a  covered  way ;  with  either  cross  yentila- 
tion,  or  the  roof  of  the  covered  way  limply 
supi)orted  by  pillars. 

Every  station  should  be  visited  at  least 
once  a  quarter  by  the  sanitary  officials. 

Besides  the  deficiencies  in  the  waiting-room 
closets,  there  are  the  urinals,  which,  through 
negligence  of  the  company^s  servants,  are  fre- 
quently foul ;  although  it  must  be  said  that 
the  male  lavatories  are,  generally  speaking, 
better  plaoed  than,  and  not  so  objeotionable 
as,  the  others. 
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Railway  stations  are  also  fertile  producers 
of  colds  and  coughs.  The  rooms  arc  frequently 
insufficiently  warmed  in  the  winter  months ; 
and  the  system  of  ventilation  being  one  of 
open  doors  and  windows,  cold  draughts  are 
unavoidable;  and  such  draughts  cause  the 
more  injury,  since  the  very  persons  who  have 
to  wait  the  longest  are  those  who  have  used 
the  utmost  personal  exertion  to  catch  a  train, 
and  just  missing,  sit  do¥m  reeking  with  per- 
spiration. 

The  companies  are  liberal  in  their  ex- 
penditure in  the  larger  stations,  but  it  has 
been  in  most  cases  an  expenditure  without 
the  requisite  knowledge  of  sanitary  construc- 
tion, the  convenience  of  the  officials  and  the 
general  architecture  having  been  thought  of 
before  health,  which— so  long  as  the  public 
do  not  die  on  the  platform— little  concerns 
the  railway  companies. 

With  regard  to  railways,  accidents  appear  to 
increase  ;  and  it  is  only  by  a  sound  and  care- 
ful legislation — enforcing  a  useful,  practical, 
and  uniform  system  of  signalling,  pushing  on  of 
traffic,  and  management  on  every  line  through- 
out the  United  Kingdom— that  the  bulk  of 
accidents  will  be  prevented. 

In  1870  the  deaths  connected  with  railways 
were  861 ;  in  1871,  1042. 

A\1iilst  it  is  to  be  remembered  that  a  part 
of  this  increase  is  due  to  the  annual  extension 
of  railways,  the  fact  is  also  not  to  be  lost 
sight  of,  that  at  least  90  per  cent,  of  the  deaths 
are  preventable  by  common  care  on  the  part 
of  individuals,  and  better  regulations  on  the 
part  of  comxMinies. 

The  details  of  these  accidents  were  as 
follows : — 


Run  over  on  the  line' 

Fall  from  carriage  or  engine 

Collision      .... 

Carriage  off  rail,  Ac.  . 

Explosion  of  boiler,  Ac. 

Machinery  of  locomotive  engine 

Crushed       .... 

Fall  of  heavy  substances  on 

Fall  of  earth 

Fall  from  railway  bridge 

Other  deaths,  manner  not  stated, 
or  otherwise  tlmn  the  above 
causes 


1S70. 

1S71. 

639 

700 

40 

40 

24 

24 

5 

11 

1 

1 

•  •  • 

1 

131 

175 

20 

12 

2 

•  •• 

1 

•  «• 

08 

78 

601 

1042 

Xtain— In  the  different  manuals  relating  to 
public  health,  it  appears  to  have  been  over- 
looked that  an  indirect  but  valuable  knowledge 
of  the  sanitary  condition  of  a  place  may  be 
nbtidned  by  analysing  the  rain  falling  there. 
The  cold  rain  falling  from  the  distant  cloud 
condenses  the  emanations  from  man  and 
animals,  the  acid  emitted  from  manufactories, 
and  the  various  impurities  from  other  sources, 
and  washes  them  down  to  earth.  An  analysis 
of  the  air  is  tedious,  requires  special  practice 


and  much  time.  It  is,  then,  our  opinion,  tb^ 
for  health  purposes,  indirect  methods  of  ascer- 
taining the  purity  of  air  are  best ;  it  is  indeed 
a  question  whether  if  an  analysis  of  the  raia, 
combined  with  estimation  of  the  carbonic  add 
of  a  place,  is  not  superior  in  a  hygienic  pohn 
of  view  to  a  correct  determination  of  oxygea 
and  nitrogen.  Health  officers  who  wii»h  to 
follow  out  this  can  readily  get  the  asftinacce 
of  observers  of  the  rainfall,  a  great  number 
of  whom  are  in  every  county  in  England  azul 
AVales  ;  their  addresses  can  be  obt;dned  by  cod- 
suiting  Symons'  **  British  Rainfall.*'  The  rain 
should  be  collected  in  a  clean  glau  bottle, 
furnished  with  a  large  glass  funnel.  The  quae- 
tity  collected  should  at  least  be  a  gallon; 
something  can,  however,  be  done  by  taking 
great  care  with  1500  or  2000  cubic  centimetm 
(l.i  or  2  litres). 

The  analysis  of  the  rain -water  is  conducted 
on  precisely  the  same  principles  as  TV'atu* 
Analysis,  which  see. 

The  main  differences  between  raio  and 
common  water  are,  generally  speaking,  the 
very  small  residue,  the  high  ammonia,  the 
small  amount  of  chlorides  and  sulphati^  ccrn- 
tained  in  the  former.  The  most  important cf 
all  these  are  the  free  and  albuminoid  animoua 
and  the  sulphuric  acid ;  the  amount  of  the 
latter  Angus  Smith  calls  *' a  measure  of  the 
sewage  of  the  air."  In  his  valuable  work  on 
Air  and  Rain  many  useful  tables  will  be  found, 
from  which  the  following  are  extracted:  — 


Table  L — Ammonia. 

Amnmix 

FuupsMJiui 

Rain  obtained  from — 

Yalentia,  Ireland 

, 

0-lSO 

Scotland,  sea-coast  country  pi; 

icet 

(west) 
„        inland 

0  4^4 

0  53i 

,,        sea-coast,  average  . 

0  738 

„        sea-coast  (east) 

0»&2 

England,  inland 

1070 

„        sea-coast  (west) 

1-900 

German  specimens 

1-910 

London,  1809 

8  460 

Scotland,  towns  (Glasgow  not 

in- 

eluded)        .... 

3-SCO 

St.  Helens       .... 

4.V.0 

Runcorn          .... 

4-630 

England,  towns 

6ii:o 

Liverpool         .... 

5-3S0 

Manchester,  1869    . 

6-3W 

,,        1869-70,  average 

6-469 

1870      . 

.        6-578 

Glasgow 

9100 

Table  1L — Averages.    Albuminoid 
Ammonia. 

AJlmmJiKld  AniDMk 

Rain  obtained  from — 

Ireland,  Yalentia    ....  0*034 

Scotland,  inland  country  places     .  0*039 

sea-coast  country  (west)  O'lOo 

,,  M        average  OW 

(east)  0106 

England,  inland     ....  0109 

German  specimens        .       .       .  0122 


ft 


»i 
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Table  JL—CantinuecL 

Albvmiaold  AmntonU. 
Parte  per  MUUflo. 
Bain  obtained  firom — 

Liverpool 0*150 

Rancom 0190 

London.  1849  .  »  0*305 

&cotland,town8  (Glasgow  not  included)  0*213 

England 0*214 

Manchester,  18C9  and  1870,  average     0*251 
„  1S70   ....        0*285 

Glasgow 0*300 

England,  sea-coast  country  place  (west)  0*400 

Table  III. — Averages.    Sulphorio  Acid 
(Sulphates). 

Bulpbmia  Add 
(Sa]pluU«^. 
Ondnt  ptr   Purto  p«r 
QttUon.       MiUiou. 


Ba^n  obtained  from — 
Scotland,  inland  countrj  * 

places   .... 
Ireland,  Talentia 
Scotland,  sea-coast  coun* 

try  places  (west)  . 
England,  inland  country 

places   .... 
Scotland,  sea-coast  country, 

average  of  east  and  west 
England,  sea-coast  (west) 

country 
Scotland,  sea  coast  coun< 


0*1444 
0  1911 


2*06 
2-73 


0*2529        8-61 


0*3865 
0*3947 


5*52 
5-64 


0*4116        5*88 


try  places  (east)    . 

0  5366 

7-66 

Waterloo,  Liverpool 

0  8004 

1143 

German  specimens 

11481 

16  40 

Scotland,  towns  (Qlasgow 

not  included) 

1*1553 

16  50 

London,  1809    . 

1*4345 

20*49 

Birkenhead,  near  Liverpool 

1*6210 

23-16 

Runcorn   .... 

1*6537 

23-62 

Darmstadt,  Germany 

20417 

2917 

St.  Helens 

2*3232 

3319 

Eogland.  towns 

2-3988 

34*27 

Liverpool 

2  7714 

89*59 

Manchester,  1860 

2*9163 

4166 

Newcastle-on-Tyne  . 

31111 

44*44 

Manchester,    average   of 

ltJ<H>  and  1870 

8  1378 

44*82 

Manchester,  1870     . 

8*3693 

47-99 

Glasgow    .... 

4*yl39 

70  19 

Near  an  alkali-work 

5-1310 

73*30 

Fable  IV. — ^Averages.    Hydrochloric  Aci< 
(Chlorides). 

Hrdmehlorir  Add 

(Chloridw). 

GnUiwper 

TrnxUvv 

(iallou. 

Milliou. 

Bain  obtained  from— 

Darmstadt. 

0-0681 

0-97 

Loudon,  specimen  for  1869 

0-0872 

1-25 

German  Kpectm<'ns    . 

0  0919 

1*31 

Birkenhead,  Liverpool 

0*2217 

817 

Scotland,   inland   country 

places     .... 

0*2357 

8*37 

Near  an  alkali-work  . 

0  2380 

8-40 

England,  inland   country 

places      .... 

02795 

8  99 

Manchester,  1870 

0*4055 

5*79 

„           average  of  1869 

and  1870  . 

0*4086 

688 

Scotland,  towns  (Glasgow 

not  included) 

0-4102 

6-86 

Manchester.  1}U»9 

0-4118 

5*88 

Newca«tle-on-Tyne    . 

0-6678 

8*11 

England,  towns . 

0*6093 

8-70 

Glasgi>w      .... 

0-6282 

8*97 

St  Helens .... 

0-6670 

9*58 

LiTerpool    .... 

0-7110 

10*16 

Scotland,  sea-coast  country 

places  (west) 
average  of  east 

0*8600 

1S28 

and  west        ^       »       * 

08819 

12*59 

25-74 

S6  50 
48*67 


Table  lY.^Continued. 

Hrdcoddiorto  Add  (ChloridM 
Onlniper         rwtepar 
GaUoB.  

Rain  obtained  firom— 

Runcorn  1-8021 

Waterloo,  near  Liver- 
pool ....     3-5550 

Ireland,  Talentia  8*4067 

England,  sea  -  coast 
country  place  (west, 
only  one)  .  .      8*9808  6616 

Early  in  1874,  through  the  kindness  of 
different  ndn  ohservers,  the  author  was  able 
to  analyse  most  of  the  rainfall  of  North 
Devon.  The  result  is  here  appended  merely 
to  show  the  value  to  health  officers  of  this 
method  of  investigation. 

Table  V. 


llli 

Welcomb     .    . 

00*1287 

010 

0075 

815 

HeshaW'.    .    . 

00-0181 

2*50 

0*065 

0-45 

Rose  Ash    .    . 

11-4448 

8-50 

0085 

0-90 

South  Molton  . 

10-1620 

0-50 

0*040 

1-56 

Bideford .     .    . 

010JS70 

015 

7*000 

2-30 

Torrington .     . 

11  4488 

2  00 

0-070 

0*60 

Barnstaple  .    . 

05*1804 

015 

12-080 

0-66 

Ilfracombe  .    . 

00-4655 

0-15 

oim 

3*23 

Welcomb  is  on  the  sea-coast.  The  rain  was 
collected  from  a  very  clean  glass  conservatory 
roof  belonging  to  a  residence  situated  at  a 
considerable  heigh  L  There  are  no  houses  near. 
It  shows  a  very  pure  rain  as  to  organic  matter. 
The  chlorides  are  high,  from  the  proximity  of 
the  sea. 

Meshaw  and  Kose  Ash  are  country  places, 
the  rest  are  towns;  of  these  Bideford  and 
Barnstaple  show  a  very  high  figure  for  orgnnio 
matter.  The  sulphuric  acid  in  none  of  them 
is  very  high.  Ste  Climate,  Rainfall,  Raik- 
Gauge,  "Water,  Analysis  of. 

Hainfall — Of  all  atmospheric  phenomena 
rain  is  the  most  uncertain,  both  as  regards 
frequency  and  the  amount  which  falls  in  a 
given  time.  Id  many  parts  of  the  world  rain 
rarely  or  ever  falls,  whilst  in  others  it  rains 
almost  every  day.  The  **  rainless"  regions  of 
the  earth,  as  they  have  been  termed,  are  the 
coast  of  Peru,  the  great  valley  of  the  rivers 
Columbia  and  Colorado  in  North  America, 
the  Sahara  in  Africa,  and  the  desert  of  Gobi 
in  Asia.  In  Chiloe  and  Patagonia  rain  is  con- 
stant. 

In  calculating  the  rainfall  by  means  of  the 
rain-gauge,  it  has  been  found  that  less  rain  is 
collected  if  the  gauge  be  high  above  the  ground 
than  if  it  be  level  with  it.  Professor  Phillipt 
found  the  rainfall  at  York  for  twelve  months, 
during  the  year  183^-^,  to  be  14-96  inchea 
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fit  213  feet  from  the  ground,  19*85  inches  at 
44  feet,  and  2571  inchei  on  the  ground. 

An  extensive  serin  of  ohserrations  has  been 
conducted  by  Colonel  Ward,  with  the  view  of 
ascertaining  the  quantity  of  rain  collected 
at  different  heights  from  the  ground.  The 
following  is  the  relative  rainfall  at  different 
times  for  the  four  years  1864-67 :  on  a  level 
with  the  ground,  lifl  inch  ;  at  a  height  of  2 
inches,  1*05;  6  inches,  1*01;  1  foot,  1;  2 
feet,  -99 ;  3  feet,  -98 ;  6  feet,  96;  10  feet,  -95; 
and  20  feet,  '94.  Observations  at  Oastleton 
give  at  1  foot,  1  inch ;  at  5  feet,  "96 ;  and 
for  20  feet,  *90.  B.  Chrimes's  observations  at 
Rotherham,  during  1866-67,  give  the  follow- 
ing amounts :  at  1  foot,  1  inch ;  5  feet,  *94 ; 
10  feet,  -91;  16  feet,  -90;  20  feet,  '89;  and 
25  feet,  '88. 

Wherever  the  experiment  has  been  tried 
the  quantity  of  rain  collected  has  always  been 
greatest  at  the  lowest  levels.  According  to 
Sergeant  Arnold  of  the  Army  Hospital  Corps, 
this  is  merely  the  effect  of  wind  ;  and  he  says 
that  when  the  upper  rain-gauge  is  inclined  at 
a  certain  angle  with  the  wind,  there  is  as 
much  rain  above  as  below. 

The  following  exhibits  the  average  annual 
rainfall  in  different  parts  of  the  world : 

InehM. 

Barmah,  Soathem  .  180  0  to  220 

Barbndoea         ....  560  to   68 

Cherrapongee    ....  (MW'O 

Cevlon 880  to   70 

China,  with  south-west  monaoon  90*0 

Canada,  Lower.               .  86*010   40 

„       Upper.  81 '6 

Gibraltar,  mean  of  seventy  years  82  8 

„        greateat  amount  75*8 

„         foweat  amount  15*1 

Guiana,  BriUah        .  lOOt) 

IXDIA— 

CalcutU         .  66*8 

Madraa 50*0 

Bombay 727 

Benool  Praidenqf — 

Dinapore  .        .  811 

Berhampore  .  49*8 

Benarea      ,  87-4 

Ghaseeport  41*4 

Asimghur  .  .  40*0 

Agra 27^ 

Delhi 25*1 

Meerut  .  18  0 

Punjab        ....  56*6 
Madras  Preiidency— 

Bellary  .  .  21*7 

Banfralore  ....  250 

Trichinopoly      .  .  80*6 

Secunderabad     .       .  84*6 
Bombay  Praidenqf-^ 

BelRaum     .  51*5 

Poonah       ....  7*6 

Neemuch    .  .  34*1 

Kamptee    .  41*8 

Jamaica,  in  the  plains  50-0  10   ro 

Malabar  coast    ....  130  0  to  160 

Malta 82*0 

Montreal 8<!'0  to   44 

Trinidad CO  0  to    70 

The  rainfall  in  different  parts  of  England  in 
the  year  1873  will  be  seen  from  the  following  :— 


lacte. 

AUenheads 43  39 

BarnsUple 87*94 

Cockermouth 36  iO 

Carlisle 2S'M 

Guernsey 86*23 

Gloucester 2618 

Hull 25-99 

Helston 41-60 

Llandudno 30*17 

London,  Camden  Town  24*93 

North  Shields  ....  3617 

Nottingham 26-81 

Norwich 22  38 

Oxford 2097 

Osborne 29-09 

Royal  Observatory  .22*32 

Truro 89-M 

Taunton 2731 

Worthing 2368 

The  average  mean  rainfall  of  England  tod 
Wales  Mr.  Symons  estimates  to  be  32  incfaea 
As  every  inch  of  rain  falling  on  an  acre  of 
space  supplies  22,622  gallons  of  water, "  ve 
arrive  at  the  immense  total  of  27,019,632 
millions  of  gallons  of  water,  which  on  an 
average  of  years  falls  on  the  surface  at 
the  feet  of  the  population,  exclusive  of  the 
deposition  of  dew,  which  forms  no  very  unall 
nor  unimportant  item  in  the  water  ecooomj 
of  the  country.**— {Bailet  DlNTOy.)  Stt 
Bain-Gauos. 

Rain-Oange— This  is  an  instmmeni  for 
estimating  in  inches  the  rainfall  in  sdj 
particular  part.  If  we  say  the  rainfall  is  an 
inch,  we  mean  that  rain  has  fallen  1  inch  in 
depth  on  any  given  area— say,  a  squaze  inch 
of  surface. 

It  is  quite  possible  to  use  for  the  pnrpote 
of  ascertaining  the  amount  of  rain  falUng  in  a 
locality  almost  any  kind  of  open  vessel,  and 
then  to  measure  the  rain  thus  oolleeted  in  a 
common  druggist's  ounce  measure,  an  ounce 
being  equal  to  1733  cubic  inches.    Such  a 
method  is  of  course  not  of  great  accuracy,  and 
it  is  far  preferable  to  use  a  regular  gauge,  tbs 
most  simple  form  of  which,  known  as  Flem- 
ing's, is  a  metallic  cylinder,  from  the  bottom 
of  which  is  a  glass  tube  divided  into  inchai 
and  parts  of  an  inch.    This  tube  runs  up  ex- 
ternally at  the  side,  and  simple  inspection  of 
the  gauge  indicates  the  amount  of  rain  falling. 
At  the  top  of  the  cylinder  is  a  funnel  to  yn- 
vent  evaporation,  and  there  is  a  stopcock  at 
the  bottom  in  order  to  empty  it  when  full 

The  best  forms  of  gauges  are,  however,  thoie 
made  of  metal,  and  with  which  a  glass  mesrarc 
divided  into  fractions  of  an  inch  are  supplied. 
The  rain  collected  is  poured  into  the  messore, 
and  the  amount  read  off  and  entered.  Othsr 
varieties  of  gauges  are  furnished  with  floati, 
the  height  of  the  float  marking  the  smoant 
of  liquid,  and  others  are  self -regiitering ;  bat 
whatever  form  of  gauge  is  selected,  it  ii  of 
some  importanoe  that  th«  diameter  be  neither 


(483) 


RAI 


too  small  nor  too  large.  Gauges  1  or  2  inches 
in  diameter  register  too  little,  and  on  the 
other  hand  there  is  no  practical  advantage  in 
a  diameter  of  8  inches  being  exceeded.  It 
may  be  safely  said  that  any  diameter  between 
4  and  8  inches  will  give  equally  good  results, 
eaieru  paribus. 

The  following  are  suggestions  for  securing 
uniformity  of  practice  among  rainfall  ob- 
ser^-ers,  drawn  up  by  G.  J.  Symons,  Esq., 
F.R.B.S.  :— 

1.  Site. — A  rain-gaafre  shoald  not  be  set  on  a  slope 
or  terrace,  but  on  a  lerel  piece  of  ground,  at  a  dis. 
tance  from  shrubs,  trees,  walls,  and  buildings— at 
the  verj  least  as  manj  feet  from  their  base  as  thej 
are  in  height.  Tall-growing  flowers,  vegetables,  and 
Imshes  must  be  kept  awaj  fh>m  the  gauges.  If  a 
thoroughly  clear  site  cannot  be  obtained,  shelter  is 
most  endurable  from  northwest,  north,  and  esst ; 
less  so  from  south,  south-east,  and  west,  and  not 
as  all  from  %uth-west  or  north-east. 

2.  Old  ffauf^.— Old-established  gauges  should  not 
be  moTed,  nor  their  registration  discontinued,  until 
at  least  two  years  after  a  new  one  has  been  in 
operation,  otherwise  the  continuity  of  the  register 
will  be  irrepanbly  destroyed.  Both  the  old  and  the 
new  ones  must  be  registered  at  the  same  time,  and 
the  results  recorded  for  comparison. 

3.  L€td, — The  fhnnel  of  a  rain-gauge  must  be  set 
quite  level,  and  so  firmly  fixed  that  it  will  remain  so 
in  spite  of  any  gale  of  wind  or  ordinary  circum- 
stances. Its  correctness  in  this  respect  should  be 
tested  from  time  to  time. 

4.  Height.— The  fhnnel  of  gauges  newly  placed 
should  be  1  foot  above  grass.  Information  respect- 
ing height  above  sea-level  may  be  obtained  fh>m 
O.  J.  Symons,  Esq.,  64  Camden  Square,  N.W. 
London. 

ft.  Bust. — If  the  funnel  of  a  Japanned  gauge  be- 
comes so  oxidised  as  to  retain  the  rain  in  its  pores, 
er  threatens  to  become  rusty,  it  should  have  a  coat 
of  gas  tar  or  Japan  black,  or  a  fresh  fUnnel  of  sine  or 
eopper  should  be  provided. 

6.  Ftoat-Oaufftt. — If  the  measuring-rod  is  detached 
from  the  float,  it  should  never  be  left  in  the  gauge  ; 
if  It  is  attached  to  the  float,  it  should  be  pegged  or 
tied  down,  and  only  allowed  to  rise  to  its  proper 
position  at  the  time  of  reading.  To  allow  for  the 
weight  of  the  float  and  rod,  these  gauges  are  gene- 
rally so  constructed  as  to  show  0  only  when  a  small 
amount  of  water  is  left  in  them.  Care  must  always . 
be  taken  to  set  the  rod  to  the  sero  or  0. 

7.  Can  and  Bottle  Oauget. — The  measuring-glass 
shoald  always  be  held  upright.  The  reading  is  to  be 
taken  midway  between  the  two  apparent  surfaces  of 
the  water. 

8.  Time  of  Rfading.—^ilnt  a.m.  daily  ;  if  taken 
only  monthly,  then  9  a.m.  on  Ist. 

9.  Date  of  Entry. — The  amount  measured  at  9  A.  m. 
on  any  day  is  to  be  set  against  the  previous  one ; 
because  the  amount  registered  at  9  a.m.  of,  say,  17th, 
contains  the  fall  during  fifteen  hours  of  the  16th  and 
only  nine  hours  of  the  17th.  (This  rule  has  been 
approved  by  the  meteorological  societies  of  England 
and  Scotland,  cannot  be  altered,  and  Is  particularly 
commended  to  the  notice  of  observers.) 

10.  JTode  of  Entry.^U  less  than  one-tenth  (10) 


has  fkllen,  the  cipher  must  always  be  prefixed  ;  thus, 
if  the  measure  is  full  up  to  the  seventh  line,  it  must 
be  entered  as  '07— that  is,  no  inches,  no  tenths,  and 
seven-hundredths.  For  the  sake  of  clearness,  it  has 
been  found  necessary  to  lay  down  an  inrariable  rule 
that  there  shall  always  be  two  figures  to  the  right  of 
the  decimal  point.  If  there  be  only  one  figure,  as  in 
the  case  of  one-tenth  of  an  inch  (usually  written  '1). 
a  cipher  must  be  added,  making  it  10.  Neglect  of 
this  rule  causes  much  inconvenience.  All  columns 
should  be  cast  <ioi'oe— once  up  and  once  down— so 
as  to  avoid  the  same  error  being  made  twice.  When 
there  is  no  rain,  a  line  should  be  drawn  rather  than 
ciphers  inserted. 

11.  Caution.— The  amount  should  always  be  writ- 
ten down  before  the  water  is  thrown  away. 

12.  Small  Quantities.— The  unit  of  measurement 
being  -01,  observers  whose  gauges  are  sufficiently 
delicate  to  show  less  than  that,  are,  if  the  amount  is 
under  -006,  to  throw  It  away  ;  if  It  is  -005  to  -010  in- 
clusive, they  are  not  to  enter  it  as  01. 

IS.  Absence.— Ererj  observer  should  train  some 
one  as  an  assisUnt ;  but  where  this  is  not  possible, 
instructions  should  be  given  that  the  gauge  should 
be  emptied  at  9  a.m.  on  the  1st  of  the  month,  and 
the  water  bottled,  labelled,  and  Ughtly  corked,  to 
await  the  observer's  return. 

14.  Heavy  Rains.— When  very  heavy  rains  occur, 
it  is  desirable  to  menfiure  immediately  on  their  ter- 
mination ;  and  it  will  be  found  a  safe  plan,  after 
measuring,  to  return  the  water  to  the  gauge,  so  that 
the  morning  registration  will  not  be  interfered  with. 
Of  course,  if  there  is  the  slightest  doubt  as  to  the 
gauge  holding  all  that  falls,  it  must  be  emptied,  the 
amount  being  previously  written  down. 

15.  Snow.— In  snow  three  methods  maybe  sdopted. 
It  is  well  to  try  them  all.  (1.)  Melt  what  is  caught 
in  the  funnel  by  adding  to  the  snow  a  previously- 
ascertained  quantity  of  warm  water,  and  then  deduct- 
ing this  quantity  fh>m  the  total  measurement,  enter 
the  residue  as  rain.  (2.)  Select  a  place  where  the 
snow  has  not  drifted,  invert  the  fnnnel,  and  turning 
it  round,  lift  and  mult  what  is  enclosed.  (8.)  Mea- 
sure with  a  rule  the  average  depth  of  snow,  and  take 
one-twelfth  as  the  equivalent  of  water.  Some  ob- 
servers use  in  snowy  weather  a  cylinder  of  the  same 
diameter  as  the  rain-gauge,  and  of  considerable 
depth.  If  the  wind  is  at  all  rough,  all  the  snow  is 
blown  out  of  a  fiat-funnelled  rain-gauge. 

16.  Overflow,— It  would  seem  needleM  to  caution 
observers  on  this  head,  but  as  a  recent  foreign  table 
contains  sis  instances  on  one  diy  in  which  gauges 
were  allowed  to  run  over,  it  is  evidently  necessary 
that  British  observers  should  he  on  the  alert.  It  is 
not  desirable  to  purchase  any  new  gauge  of  whidi 
the  capacity  is  less  than  4  inches. 

17.  Second  GauQes.— It  is  often  desirable  that 
observers  should  have  two  gauges,  and  that  one  of 
them  should  be  capable  of  holding  8  inches  of 
rain.  One  of  the  gauges  should  l>e  registered  dally, 
the  other  weekly  or  monthly,  as  preferred,  but 
always  on  the  1st  of  each  month.  By  this  means  a 
thorough  check  is  kept  on  accidental  errors  in  the 
entries,  which  is  not  the  case  if  both  are  read  daily. 

18.  Dew  and  Fog.— Small  amounts  of  water  are 
at  times  deposited  in  rain-gauges  by  fog  and  dew. 
They  should  be  added  to  the  amount  of  rainfall,  be- 
cause (1)  they  "  tend  to  water  the  earth  and  nourish 
the  streams;"  and  not  for  that  reason  only,  but  (2) 
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because  in  manj  cases  the  rain-gauges  can  only  be 
visited  month  1  J,  and  it  would  then  obviously  be  im- 
possible to  separate  the  yield  of  snow,  rain,  Ac, 
therefore,  for  the  sake  of  uniformity,  all  must  be 
taken  to}?ether. 

19.  Doub{ful  Entries.— Whenever  there  Is  the 
least  doubt  respecting  the  accuracy  of  any  observa* 
tion,  the  entry  should  be  marked  with  a  (?>,  and  the 
reason  stated  for  its  being  placed  there. 

Raifliiis— Dried  grapes.  Raisins  are  anti- 
septic, cooling,  nutritious,  and  slightly  laxa- 
tive— the  latter  to  a  greater  extent  than  the 
fresh  fruit.    See  Grapes,  &c. 

Xlaspberry— The  fruit  of  Rubus  Idmif,  a 
small  shrub  of  tho  natural  order  Rosacece,  It 
is  a  native  of  Great  Britain  and  of  most  parts 
of  the  world,  but  it  has  only  been  cultivated 
in  gardens  during  the  last  one  or  two  ceu- 
turies.  The  fruit  is  cooling,  antiscorbutic, 
agreeable,  and  mildly  aperitive.  On  the 
Continent  it  is  largely  eaten  at  dessert. 

The  following  statement  exhibits  the  com- 
position of  raspberries : — 

Compotition  0/ Rcupberriet  (Fbbsenius). 


Cultiral**!. 

wild  Bed. 

Bed. 

Wbit& 

SoltMe  Matter— 

Sugar    .                .    3-697 

4  703 

3-703 

Free  acid  iroduce<l 

to  equivalent  in 

malic  acid)         .    1  OSO 

1  -350 

1-115 

Albuminous     sub- 

stances      .        .    0'(46 

0-544 

0-065 

Pectous  substances, 

*e.     .        .        .    1-107 

1-746 

1-397 

Ash        .                .    0-270 

0-481 

0-380 

Insoluble  Matter— 

Seeds     .        .        -Ic-ifin 
Skins,  Ac.      .        .f»>*wJ 

4-106 

4-520 

Pectose.        .        .    0-180 

0-502 

0040 

[AshfrominsnJuhle 

matter  included 

in  weights  given]  [0134] 

ro-29(;] 

[0081] 

Water   .        .        .83-800 

86-657 

88  180 

100  000        100  000        100  000 

Rat— Tlie  rat  usually  seen  in  this  country 
is  the  Mu8  Dccuniamis  (Linn.),  a  prolific  and 
destructive  species  of  Rodcntia.  It  is  a  native 
of  Asia ;  but  since  its  introduction  into  this 
country,  it  has  spread  all  over  the  islands, 
and  the  old  Dritish  species  of  this  animal 
(Mu8  RattuSf  Linn.)  is  now  but  rarely  met 
with. 

Certain  species  of  tho  rat  and  its  congeners 
have  been  from  very  ancient  times  used  as 
food.  The  Romans  used  to  eat  grey  mice 
seasoned  with  chestnuts ;  and  I3uffon  relates 
that  the  natives  of  Martinique  eat  small 
rodents,  esi>ecially  the  musk  rat.  According 
to  W.  Boer,  the  sweet  rat,  which  without 
doubt  owes  its  flavour  to  tuberculosis,  is 
excellent  fricasseed.  The  climbing  rat  is  one 
of  the  principal  foods  of  Cuba  and  Jamaica, 
and  the  Brazilian  rat  is  consumed  in  Aus- 
tralia. 


The  Chinese  have  a  great  liking  for  rats. 
They  place  large-mouthed  bottles  in  the  holes 
and  rat-runs,  in  which  the  animals  make 
their  home  and  breed.  In  this  way  the 
Chinese  obtain  the  young  ones,  which  are 
esteemed  a  great  delicacy.  They  possess  a 
dish  made  up  of  bats,  the  edible  snail,  rats, 
old  dried  fish,  and  rotten  eggs. 

Nor  is  the  eating  of  rata  confined  to  the 
less  civilised  nations  enumerated.  They  were 
freely  consumed  at  the  siege  of  Paris,  and 
there  exists  at  this  day  in  Belgium  a  "  rato- 
phagic  "  society. 

Rats  may  cause  great  mischief  about  a 
house.  They  will  gnaw  through  lead  pipes, 
and  burrow  into  the  sides  of  ill-constructed 
drains,  and  thus  may  cause  escapes  of  sew«r 
gas  or  sewage,  either  into  the  house  or  into 
the  well  or  cistern,  and  contaminate  the 
water-supply.  The  sewer  rat  is  also  in  the 
habit  of  cleansing  himself,  whenever  soUed, 
by  swimming  in  water,  which  may  thus  be 
fouled  irrespective  of  rat-runs. 

The  best  method  to  stop  up  a  rat-hole 
appears  to  be  a  mixture  of  broken  glass  and 
tar,  as  the  rat  never  soils  his  body  with  any- 
thing water  will  not  remove. 

Rats  should  never  be  poisoned,  since  be- 
sides the  danger  arising  from  having  poisooons 
substances   scattered    over   the   house,  the 
poisoned  rats  often  die  beneath  the  floor,  or 
between   walls,   &o.,  and    their   putrefying 
bodies  have  frequently  produced  the  most 
serious  effects.    Cases  are  on  record  of  rati, 
overcome  by  poison,  falling  into  the  water- 
butt,  and  there  remaining,  contaminating  the 
fluid  long  before  their  presence  was  suspected. 
When  rats  are  found  in  a  house,  the  best  and 
simplest  plan  is  to  take  up  the  floors,  get  a 
dog  which  is  a  good  ratter  to  kill  all  that 
can  be  found,  and  stop  up  the  rat-nms  in 
the  manner  just  described.    Old  brick  drains, 
both  in  and  outside  the  house,  should  be 
opened  up,  disinfected,  and  filled  with  con- 
crete, since  they  only  harbour  rats  and  oiha 
vermin. 

It  will  be  found  in  the  end  that  this  coarse 
will  be  the  cheapest  and  most  efficadooi, 
and  it  should  be  remembered  that  the  earlier 
these  measures  are  taken  the  less  expeniire 
will  be  the  work,  and  the  more  certain  the 
results. 

Ztatea — The  general  powers  of  urban  au- 
thorities with  regard  to  rates  are  as  follows.^— 

Every  urban  authority,  before  proceeding 
to  make  a  general  district  rate  or  private  im- 
provement rate  under  the  Public  Health  Act, 
must  have  an  estimate  prepared  of  the  money 
required  for  the  purposes  in  respect  of  which 
the  rate  ii  to  be  made,  showings 
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L  The  Bereral  sams  required  for  each  of 
such  purposes ;  and 

2.  The   rateable   value   of    the   property 
assessable;  and 

3i.  The  amount  of  rate  which  for  those  pur- 
poses it  is  necessary  to  make  on  each 
pound  of  such  value ; 
and  the  estimate  so  made  shall  forthwith, 
after  being  approved  of  by  the  urban  autho- 
rity, be  entered  in  the  rate-book,  and  be  kept 
at  their  oflSce,  open  to  public  inspection  during 
(»ffice  hours  thereat ;  but  it  shall  not  be  deemed 
part  of  the  rate,  nor  in  any  respect  affect 
the  validity  of  the  same.— (!*•  H.,  s.  218.) 

Any  person  interested  in  or  assessed  to  any 
rate  may  inspect  the  same,  and  any  estimate 
made  previously  thereto,  and  may  take  copies 
of  or  extracts  therefrom  without  fee  or  re- 
ward ;  the  custodian  refusing  or  not  permit- 
ting such  inspection,  &c,  is  liable  to  a  penalty 
of  five  pounds  or  less.— (P.  H.,  s.  219.) 

Where  the  name  of  any  owner  or  occupier 
liable  to  be  rated  under  the  Public  Health  Act 
is  not  known  to  the  urban  authority  it  is  suffi- 
cient to  assess  and  designate  him  in  the  rate  as 
"the  owner'' or  "  the  occupier  "  of  the  premises 
in  respect  of  which  the  assessment  is  made, 
without  further  description.— (P.  H.,  s.  220.  )1 

An  urban  authority  may  from  time  to  time 
amend  any  rate  made  in  pursuance  of  the 
said  Act,  by  inserting  therein  the  name  of  any 
person  claiming  and  entitled  to  have  his  name 
inserted,  or  by  inserting  the  name  of  any 
person  who  ought  to  have  been  assessed,  or 
by  striking  out  the  name  of  any  person  who 
ought  not  to  have  been  assessed,  or  by  raising 
or  reducing  the  sum  at  which  any  person  has 
been  assessed,  if  it  appears  to  the  authority 
that  he  has  been  underrated  or  overrated,  or 
by  making  any  other  alteration  which  will 
make  the  rate  conformable  to  the  provisions 
of  the  Act ;  and  no  such  amendment  shall  be 
held  to  avoid  the  rate. 

Provided,  that  any  person  who  may  feel 
himself  aggrieved  by  any  such  amendment 
shall  have  the  same  right  of  appeal  therefrom 
as  ho  would  have  had  if  the  matter  of  amend- 
ment had  appeared  on  the  rate  originally 
made,  and  with  respect  to  him  an  amended 
rate  shall  be  considered  to  have  been  made  at 
the  time  when  ho  first  received  notice  of  the 
amendment ;  and  an  amended  rate  shall  not 
be  payable  by  any  person  tho  amount  of  whose 
rate  is  increased  by  the  amendment,  or  whose 
name  is  thereby  newly  inserted,  until  seven 
days  after  such  notice  has  been  given  to  him. 
—(P.  H.,  s.  221.) 

All  rates  made  or  collected  under  the  Public 
Hcaltli  Act  are  to  be  published  in  the  same 
manner  as  poor-rates,  and  shall  commence 
and  be  payable  at  such  time  or  times,  and 


shall  be  made  in  such  manner  and  form,  and 
be  collected  by  such  persons,  and  either  to- 
gether  or  separately,  or  with  any  other  rate 
or  tax,  as  the  urban  authority  may  from  time 
to  time  appoint :  provided  that  no  publication 
shall  be  required  of  any  private  improvement 
rate.— (P.  H.,  a.  222.) 

The  production  of  the  books  purporting  to 
contain  any  rate  or  assessment  made  under 
the  Act  is,  without  other  evidence  whatever, 
to  be  received  as  primd  fade  evidence  of  the 
making  and  validity  of  the  rates  mentioned 
therein.— (P.  H.,  s.  223.) 

An  urban  authority  may  reduce  or  remit  the 
payment  of  any  rate  on  account  of  the  poverty 
of  any  person  liable  to  the  payment. — (P.  H., 
8.225.) 

They  may  abo  make  any  deduction  they  * 
think  just  from  the  rate  in  cases  where  pre- 
mises were  sufficiently  drained  before  the  laying 
down  of  a  new  sewer  by  them.— (P.  H.,  s.  224.) 

None  of  the  rating  powers  of  the  Public 
Health  Act  affect  any  contract  between  land- 
lord and  tenant.— (P.  H.,  s.  226.) 

Limits  imposed  by  local  Acts  do  not  affect 
or  apply  to  rates  under  the  Public  Health 
Act.-(P.  H.,  B.  227.) 

Nothing  in  the  Public  Health  Act  inter- 
feres or  alters  any  liability  under  any  local 
Act  under  which  the  Commissioners  of  Oxford 
and  Cambridge  act  with  respect  to  the  con- 
tribution of  the  universities  to  paving,  light- 
ing, cleansing,  and  expenses.  Any  differences 
on  this  matter  between  the  universities  and 
the  urban  authority  are  to  be  settled  by  arbi- 
tration. 

All  rates,  contributions,  and  sums  of  money 
which  may  become  payable  under  the  Public 
Health  Act  by  the  said  universities  respec- 
tively, and  their  respective  halls  and  colleges, 
may  be  recovered  from  them  in  the  same 
manner  in  all  respects  as  rates,  &o.,  may  now 
be  recovered  from  them  by  virtue  of  any  such 
local  Act.— (P.  H.,  8.  22a) 

Nothing  in  the  Public  Health  Act  is  to 
affect  the  making  or  levying  of  any  special 
district  rates,  or  the  discharge  of  sums  bor- 
rowed on  the  credit  of  the  same,  or  any  remedy 
for  their  recovery  under  any  provision  of  the 
Local  Government  Acts  in  force  at  the  time 
of  the  passing  of  the  Public  Health  Act. 

If  any  person  assessed  for  any  rate  made 
under  the  Public  Health  Act  by  any  urban 
authority  fails  to  pay  the  same  when  due  and 
for  the  space  of  fourteen  days  after  the  same 
has  been  lawfully  demanded  in  writing,  or  if 
any  person  quitd  or  is  about  to  quit  any  pre- 
mises without  payment  of  any  such  rate  then 
due  from  him  in  respect  of  such  premises, 
and  refuses  to  pay  the  same  after  lawful  de- 
mand thereof  in  writing,  any  justice  may 
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summon  the  defaulter  to  appear  before  a 
court  of  summary  jurisdiction  to  show  cause 
why  the  rate  in  arrear  should  not  be  paid ; 
and  if  the  defaulter  fails  to  appear,  or  if  no 
sufficient  cause  for  nonpayment  is  shown,  the 
court  may  make  an  order  for  payment  of  the 
same,  and,  in  default  of  compliance  with  such 
order,  may  by  warrant  cause  the  same  to  be 
levied  by  distress  of  the  goods  and  chattels  of 
the  defaulter. 

The  costs  of  the  levy  of  arrears  of  any  rate 
may  be  included  in  the  warrant  for  such  levy. 
-(P.  H.,  s.  250.) 

Rates  may  bo  appealed  against.— (P.  H.,  s. 
269.)    6'wArPEALH. 

Rate^  Oeneral  District. — For  the  purpose  of 
defraying  any  cxpciiMos  chargeable  on  the  dis- 
trict fund  which  that  fund  is  insufficient  to 
meet,  the  urban  authority  shall  from  time  to 
time,  as  occasion  may  require,  make  by  writ- 
ing under  their  common  seal,  and  levy  in 
addition  to  any  otiier  rate  leviable  by  them 
under  the  Public  Health  Act,  a  rate  or  rates 
to  be  called  **  general  district  rates." 

Any  such  rate  may  be  made  and  levied 
either  prospectively  in  order  to  raise  money 
for  the  payment  of  future  charges  and  ex- 
penses, or  retrospectively  in  oniir  to  raise 
money  for  the  payment  of  charges  nnd  expenses 
incurred  at  any  time  within  six  nonths  before 
the  making  of  the  rat« :  in  c;i!culatiDg  the 
period  of  six  months  during  which  the  rate 
may  bi  made  retrospectively,  the  time  during 
which  any  appeal  or  other  proceeding  relating 
to  such  rate  is  pending  shall  be  excluded. 

Public  notice  of  intention  to  make  any  such 
rate,  ai.d  of  the  time  when  it  is  intended  to 
make  the  same,  and  of  the  place  where  a 
statement  of  the  proi>osed  rate  is  deposited 
for  inspection,  shall  be  given  by  the  urban 
authority  in  the  week  immediately  before  the 
day  on  which  the  rate  is  intended  to  be  made, 
and  at  least  seven  1  ays  previously  thereto ; 
but  in  case  of  proceedings  to  levy  or  recover 
any  rate  it  shall  not  be  necessary  to  prove  that 
such  notice  was  given.— (P.  11.,  s.  210.) 

With  respect  to  the  assessment  and  levying 
of  general  district  rates  the  following  provi- 
sions are  to  have  effect,  viz. — 

1.  General  district  rates  shall  be  made  and 
levied  on  the  occupier  of  all  kinds  of  property 
for  the  time  being  by  law  assessable  to  any 
rate  for  the  relief  of  the  poor,  and  shall  be 
assessed  on  the  full  net  annual  value  of  such 
property,  ascertained  by  the  valuation  list  for 
the  time  being  in  force,  or,  if  there  is  none, 
by  the  rate  for  the  relief  of  the  poor  made 
next  before  the  making  of  the  assessment 
under  the  Public  ilealth  Act,  subject  to  the 
following  exceptions,  regulations,  &c,  viz. — 

a.  The   owner,   instead   of   the  occupier, 


may  at  the  option  of  the  orban  authority  U 

rated  in  cases — 

Where  the  rateable  value  of  any  premises 

liable  to  assessment  under  the  Act  does 

not  exceed  the  sum  of  ten  pounds;  or 

Where  any  premises  so  liable  are  let  to 

weekly  or  monthly  tenants ;  or 
Where  any  premises  so  liable  are  let  in 
separate  apartments,  or  where  the  rents 
become  payable  or  are  collected  at  any 
shorter  period  than  quarterly  ;  provided, 
that  in  cases  where  the  owner  is  rated 
instead  of  the  occupier  he  shall  be  assessed 
on  such  reduced  estimate  as  the  urban 
authority  deem  reasonable    of   the  net 
annual  value,  not  being  less  than  tvu- 
thirds  nor  more  than  fuur-fifths  of  the 
net  annual  value. 
And  whore  such  reduced  estimate  is  in  re- 
spect of  tenements  whether  occupied  or 
unoccupied,  then  such  assessment  may 
be  made  on  one-half  of  the  amount  at 
which  such  tenements  would  be  Eablc  to 
be  rated  if  the  same  were  occujiied  and  the 
rate  were  levied  on  the  occupiers. 
6.  The  owner  of  any  tithes,  or  of  any  tithe 
commutation  rentcharge,  or  the  occupier  of 
any  land  used  as  arable,  meadow,  or  pasture 
ground  only,  or  as  woodlands,  market-garden*, 
or  nursery-grounds,  and  the  occupier  of  any 
land  covered  with  water,  or  used  only  as  a 
canal  or  towing-path  fur  the  same,  or  as  a  nil- 
way  constructed  under  the  powers  of  any  Act 
of  Parliament  for  public  conveyance,  shall  be 
assessed  in  respect  of  the  same  in  the  propor- 
tion of  one-fourth  part  only  of  such  net  annual 
value  thereof. 

c.  If  within  any  urban  district  or  part  of 
such  district  any  kind  of  property  is  ex- 
empted from  rating  by  any  local  Act  in  respect 
of  all  or  any  of  the  purjMses  for  which  general 
district  rates  may  be  made  under  the  Act,  ths 
same  kind  of  property  shall,  in  respect  of  the 
same  purposes,  and  to  the  same  extent  within 
the  parts  to  which  the  exemption  applies  (but 
not  further  or  otherwise),  be  exempt  from 
assessment  to  any  general  district  rates  uuleu 
the  Local  Government  Board  by  provisional 
order  otherwise  direct. 

2.  If  at  the  time  of  making  any  general  dis- 
trict rate  any  premises  in  respect,  of  which 
the  rate  may  be  made  are  unoccupied,  such 
premises  are  to  be  included  in  the  rate,  but 
the  rate  is  not  to  be  charged  while  they  con- 
tinue to  be  unoccupied  ;  and  if  any  inch 
premises  are  afterwards  occupied  during  any 
I)art  of  the  period  for  which  the  rate  was  made, 
and  before  the  same  has  been  fully  paid  the 
name  of  the  incoming  tenant  shall  be  inserted 
in  the  rate,  and  thereui>0Q  so  much  of  the  nte 
a*  at  the  commencement  of  his  tenancy  may 
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be  in  proportion  to  the  remainder  of  the  said 
period  ihall  be  collected,  recovered,  and  paid 
ID  the  same  manner  in  all  respects  as  if  the 
premises  had  been  occupied  at  the  time  when 
the  rate  was  made. 

3.  If  any  owner  or  occupier  assessed  or 
liable  to  anj  such  rate  ceases  to  be  owner  or 
occupier  of  the  premises  in  respect  whereof  he 
is  so  assessed  or  liable,  before  the  end  of  the 
period  for  which  the  rate  was  made,  and 
before  the  same  is  fully  paid  off,  he  shall  be 
liable  to  pay  only  such  part  of  the  rate  as  may 
be  in  proportion  to  the  time  during  which  he 
continues  to  be  such  owner  or  occupier ;  and 
in  every  such  case  if  any  person  afterwards 
become  owner  or  occupier  of  the  premises 
daring  part  of  the  said  period,  he  shall  pay 
■nch  part  of  the  rate  as  may  be  in  proportion 
to  the  time  during  which  he  continues  to  be 
such  owner  or  occupier,  and  the  same  shall  be 
recovered  from  him  in  the  same  manner  as 
if  he  had  been  originaUy  assessed  or  liable. 

4.  The  urban  authority  may  divide  their 
district,  or  any  street  therein,  into  parts,  for 
all  or  any  of  the  purposes  of  the  Public  Health 
Act,  and  from  time  to  time  abolish  or  alter 
any  such  divisions,  and  may  make  a  separate 
assessment  on  any  such  part  for  all  or  any  of 
the  purposes  for  which  the  same  is  formed ; 
and  every  such  part,  as  far  as  relates  to  the 
purposes  in  respect  of  which  such  separate 
assessment  is  made,  shall  be  exempt  from  any 
other  assessment  under  the  Act :  provided 
that  if  any  expenses  are  incurred  or  to  be  in- 
curred in  resi>ect  of  two  or  more  parts  in 
common,  the  same  shall  be  apportioned  be- 
tween them  in  a  fair  and  equitable  manner. 
—(P.  H.,  s.  211.) 

For  the  pur]>ose  of  assessing  general  district 
rates  any  person  appointed  by  the  urban 
authority  may  inspect,  take  copies  of,  or  make 
extracts  from,  any  valuation  list  or  rate  for 
the  relief  of  the  poor  within  the  district,  or 
any  book  relating  to  the  same. 

Any  custodian  of  such  book  or  rate  refusing 
to  'admit  inspection  b  liable  to  a  penalty  of 
£5  or  less.— (P.  H.,  s.  212.) 

BafCy  Highvay—See  Highways. 

Rati,  Private  Improvement. — Whenever  an 
urban  authority  have  incurred  or  become  liable 
to  any  expenses  which  by  the  Public  Health 
Act  are  or  by  such  authority  may  be  declared 
to  be  private  improvement  expenses,  such 
authority  may,  if  they  think  fit,  make  and 
levy  on  the  occupier  of  the  premises  in  respect 
of  which  the  expenses  have  been  incurred,  in 
addition  to  all  other  rates,  a  rate  or  rates  to 
be  called  private  improvement  rates,  of  such 
amount  as  will  be  sufficient  to  discharge  such 
expenses,  together  with  interest  thereon  at  a 
rate  not  exceeding  five  pounds  per  centum 


per  annum,  in  such  period  not  exceeding 
thirty  years  as  the  urban  authority  may  iu 
each  case  determine. 

Provided  that  whenever  any  premises  in 
respect  of  which  any  private  improvement 
rate  is  made  become  unoccupied  before  the 
expiration  of  the  period  for  which  the  rate 
was  made,  or  before  the  same  is  fully  paid  off, 
such  rate  shall  become  a  charge  on  and  be 
paid  by  the  owner  for  the  time  being  of  the 
premises  so  long  as  the  same  continue  to  be 
unoccupied. — (P.  H.,  s.  213.) 

Where  the  occupier  by  whom  any  private 
improvement  rate  is  paid  holds  the  premises 
in  respect  of  which  the  rate  is  made  at  a  rent 
not  less  than  the  rackrent,  he  shall  be  entitled 
to  deduct  three-fourths  of  the  amount  paid 
by  him  on  account  of  such  rate  from  the  rent 
payable  by  him  to  his  landlord;  and  if  he  hold 
at  a  rent  less  than  the  rackrent,  he  shall  bo  en- 
titled to  deduct  from  the  rent  so  payable  by 
him  such  proi)ortion  of  three-fourths  of  the 
rate  as  his  rent  bears  to  the  rackrent ;  and  if 
the  landlord  from  whose  rent  any  deduction 
is  so  made  is  himself  liable  to  the  payment  of 
rent  for  the  premises  in  respect  of  which  the 
deduction  is  made,  and  holds  the  safhe  for  a 
term  of  which  less  than  twenty  years  is  un- 
expired (but  not  otherwise),  he  may  deduct 
from  the  rent  so  payable  by  him  such  propor- 
tion of  the  sum  deducted  from  the  rent  pay- 
able to  him  as  the  rent  payable  by  him  bears 
to  the  rent  payable  to  him,  and  so  in  succes- 
sion with  respect  to  every  landlord  (holding 
for  a  term  of  which  less  than  twenty  years 
is  unexpired)  of  the  same  premises,  both 
receiving  and  liable  to  pay  rent  in  respect 
thereof. 

Provided  that  nothing  in  this  section  shall 
be  construed  to  entitle  any  person  to  deduct 
from  the  rent  payable  by  him  more  than  the 
whole  sum  deducted  from  the  rent  payable  to 
him.-(P.  H.,  s.  214.) 

At  any  time  before  the  expiration  of  the 
period  for  which  any  private  improvement 
rate  is  made,  the  owner  or  occupier  of  the 
premises  assessed  thereto  may  redeem  the 
same,  by  paying  to  the  urban  authority  the 
expenses  in  respect  of  which  the  rate  was 
made,  or  such  part  thereof  as  may  not  have 
been  defrayed  by  sums  already  levied  in  re- 
spect of  the  same. 

Provided  that  money  paid  in  redemption  of 
any  private  improvement  rate  shall  not  be 
applied  by  the  urban  authority  otherwise 
tlian  in  defraying  expenses  incurred  by  them 
in  works  of  private  improvement,  or  in  dis- 
charging the  principal  of  any  moneys  bor- 
rowed by  them  to  meet  those  expenses, 
whether  by  means  of  a  sinking  fund  or  other- 
wise.-(P.  H.,  i.  216.) 
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[ratio f  A  proportion)— Tha  dAily 
allowances  of  neoesuuriet,  especially  food,  to  a 
soldier  or  sailor.  The  following  table  exhibits 


the  proyisional  amount  of  different  articles  of 
food  furnished  by  different  Governments  to  ib 
soldier  in  the  field.    See  ctUo  Dietabisb,  && 


■ 

United 
SUtes 
Annj. 

Austrian 
Army. 

BriUsh 
Army  in 
Crimea. 

British 

Army  in 

India. 

Prench 
Army. 

Prussian 
Army. 

1 

Bnssian  . 
Army  io 
Crimea.    ! 

Flour 

18  oz.  or  .  2  oz. 

•  •  • 

•  •• 

•  a* 

80Z. 

•  aa 

Commeal 

20  oz.  or  1 

•  •• 

a  •  • 

•  aa 

•  a  • 

aaa 

TVTiite  bread  . 

18  oz.  or  '26  oz. 

24  oz.  or 

16  oz.  or 

26-5  oz.  or 

28oz.or 

•  •  m 

Dark  bread    . 

16  oz. 

•  •• 

16  oz. 

16  oz. 

18*5  oz. 

15  oz. 

•  aa 

Kye  bread 

•  •  • 

•  •• 

•  •  • 

•  >  • 

•  w 

•  •• 

16  OZ. 

Fresh  beef 

20  oz.  or     5^  oz. 

16  oz.  or 

16  oz.  or 

7oz. 

80Z. 

16oz.or  t 

Salt  beef 

20  oz.  or 

5ioz.  or 

16  oz.  or 

16  oz.  or 

m 

5^  oz.  or  16  OL.  or 

Bait  pork  or  bacon 

12  oz. 

64  oz. 

16  oz. 

16  oz. 

4  oz.      1 16  01. 

Potatoes 

•  •  • 

16  oz. 

•  •• 

•  a  a 

■  a  • 

48  oz.  or 

Bice 

1*6  oz. 

•  •  • 

2oz.  or 

4oz.* 

3oz.* 

3  oz.  or 

Barley    . 

1  4  oz. 

2oz. 

•  «  • 

•  •  • 

4  oz.  or 

Peas 

2*4  oz.  or  '  4  oz. 

•  «  • 

•  a  • 

•  •• 

8  oz.  or 

Beans     . 

2-4  oz. 

4  oz. 

a  »  • 

•  •  a 

•  aa 

80Z.  or 

Oatmeal 

•  •  • 

•  •  • 

■  «  • 

16  OZ. 

•  a* 

4oz. 

Oats,  unhnsked 

•  •• 

•  •• 

•  •  • 

•  a* 

a  aa 

•  aa 

Desiccated  regetables 

•  •• 

•  •• 

2oz. 

•  •• 

2oz. 

1 

•  a «                                            aaa                   | 

Cabbage  or  sourcrout 

a  •  • 

•  •  • 

1  oz. 

a  •  • 

t  aa 

10}  OZ. 

3'5gills 

Coffee,  green . 

1*6  oz.  or 

1  oz. 

•  •  a 

•  aa 

a  •  • 

a  mm 

Coffee,  roasted 

1*28  oz.  or 

0  25oz. 

1*43  01.  or 

a  •• 

h  oz. 
4  oz. 

•a* 

Dried  fruits  . 

•  •• 

•  •• 

»  m  9 

a  a  • 

aaa 

Butter   . 

•  •  • 

■  •  • 

a  •  • 

aaa 

14  oz.t 

aaa 

Tea 

24  oz. 

0-5  gill 

43  OZ. 

•  a  a 

•  ■• 

1*5  gill 

Brandy  . 

•  •• 

•  •• 

• » 9 

i  oz. 

•  a* 

aaa 

Rum 

•  •  • 

•  •  • 

a  aa 

•  •m 

aaa 

aaa 

Wine      . 

•  •  • 

•  •  • 

•  •  • 

80Z. 

16  oz.t 

•  a  • 

Beer 

•  •  • 

•  •  • 

a  a  a 

16  oz. 

32oz.t 

33  oz. 

Tobacco . 

•  •• 

1  oz. 

« ■  ■ 

•  •  • 

•  •  a 

lioz.t 

aaa 

Sugar     . 

2*4  oz. 

2oz. 

•  a  • 

1  oz. 

••■ 

•  •  • 

Viuegar . 

0*32  gill 

a  •  • 

•  •• 

•  •• 

•  a  • 

1*75  giU 

Lime-juice     . 

•  •• 

loz. 

•  t  • 

•  •• 

...{ 

quantity 
unknown  1 

Mustard 

•  •  • 

•  •• 

a  •  a 

•  mm 

3*86  gr. 

Horse-radish  . 

•  •  • 

•  •• 

•  •  • 

•  •  « 

...        3-86gr. 

Pepper  . 

Salt        .        .        . 

0*4  oz. 

0-31  OZ. 

a  •• 

aaa 

mm» 

•  ■  a 

0-6  oz. 

ioz. 

0-62  oz. 

1  OZ. 

ios. 

1  OZ. 

0*75  01. 

Candles .        .        .  | 

16  oz.  to    1 ) 
100  rations  J      • 

a  a  • 

•  •  • 

aa* 

•  •  m 

•  ■  • 

Soap       .        .        .| 

64  oz.  to    j ) 
100  rations  f   - 

•  a  • 

•  •  • 

•  •• 

m  mm 

•  •a 

Wood     . 

•  •  •                             •  •  • 

•  •  • 

48  OZ. 

aaa 

aaa 

aaa 

Heorult—iS^  HiGifeNB,  Military. 
Xled-Zi6ad~iSrtf6  Lead. 
Xtefose,  Disposal  of—See  Soayenoikg. 
Relapsliig  Fever— 5^0  Fever,  Relats- 

IKO. 

Xtennet,  or  Rminet  (prepared  calfs  maw) 
— This  consists  of  the  fourth  or  tnie-digest- 
ing  stomach  of  the  calf,  freed  from  the  outer 
skin,  fat,  and  useless  membrane  ;  washed ; 
treated  with  either  brine  or  dry  salt  for  a  few 
hours,  and  then  huug  up  to  dry.  When  well 
prepared,  the  dried  'Wells''  somewhat  re- 
semble parchment  in  appearance.    Kennet  is 

*  Or  other  vegetables, 
t  In  exceptional  cases. 


employed  to  curdle  milk,  the  gastric  jnicd 
contained  in  it  bringing  about  this  eliange. 
The  stomachs  of  all  sucking  quadrupeds  pos* 
scss  the  same  properties. 

Rentoharge— The  provisions  with  regard 
to  rentcharges  under  the  Public  Health  iei 
are  as  follows : — 

Where  any  person  has  advanced  money  for 
any  expenses  which  by  the  Public  Health  Act 
are,  or  by  the  local  authority  may  be  declsred 
to  be  private  improvement  expenses,  the  local 
authority,  on  being  satisfied  by  the  report  of 
their  surveyor  or  otherwise  that  the  money 
advanced  by  such  person  has  been  duly  ex- 
pended, may  issue  a  grant  in  the  foUowiog 
form  (Form  K)  to  such  penon  of  a  yearly 
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rentcharge  isiuable  out  of  the  premuet,  in  mortgages  and  transfers  are  required  to  be 

xespeot  whereof  such  advance  has  been  nuule,  registered  under  the  provisions  of  the  Act. — 

or  out  of  such  part  thereof,  to  be  specified  in  (P.  U.,  s.  24L)    Su  Mobtoaoe,  Batss. 
such  grant,  as  the  local  authority  may  think 

proper  and  sufficient :—  Zteaerrolrs— A  reservoir  is  a  place  for 

Form  K.  storing  water,  by  retaining  the  excess  of  rain- 

Form  of  Renteharge.  fall  in  times  of  flood  and  letting  it  off  by 

Dj  virtue  of  the  Public  Health  Act,  1875,  the  local  degrees  in  times  of  drought.    The  simplest 

authoritj  under  that  Act  for  the  district  of  and  most  common  form  is  a  natural  cavity 

do  hereby  declare  and  absolutely  order  that  the  in-  bounded  on  each  side  by  an  embankment. 

beriunce  of  the  [dwelUng-house,  shop  Unda,  and  j^  ^  situated  on  the  valley  line  of  the  catch- 

j^^^i^thV^Tor  ^'irhL'tL^esaiddis.  r'  ^"^ -\*^-^r  -  ^  -rv-^ 

trict,  and  now  in  the  occupation  of            ,  shall  be  cl»nnel ;  but  such  a  site  is  not  always  to  be 

absolutely  charged  with  the  sum  of            pounds,  obtained,  and  the  engineer  will  have  to  choose 

paid  by             of            for  the  improvement  by  the  best  he  can.    The  three  principal  things 

drainage  and  water-supply  [<u  the  <M»e  may  be],  of  influencing  his  selection  being  the  elevation, 

the  same  dweUing-house,  shop,  lands,  and  premises  the  configuration  of  the  ground,  and  the  ma- 

[<u  Ott  can  may  be},  together  with  interest  for  the  terials 

same  from  the  date  hereof  at            pounds  per  The  "elevation  of  the  site  must  neither  *be 

centum  per  annum,  until   fuU   payment  thereof;  .    *"y  ^*" '»"""*''  wuc  ww«  iii«bv  iiciio*^*  ./^ 

and  also  all  costs  Incurred  by  the  said             ,  his  ^  "*«''  ^^^  *^  ***^;     "  "  «  too  high,  there 

executors,  administrators,  or  assigns,  under  this  ^1  "^ot  be  a  sufficient  gathering-ground;  if 

security,  shall  be  fully  paid  and  satisfied :  And  we  too  low,  there  wUl  not  be  sufficient  fall  for 

hereby  further  declare  that  the  said  principal  and  the  pipes,  conduits,  &c. 

Interest  moneys  shall  be  paid  and  payable  by  the  The  material  of  which  a  reservoir  is  con- 
owner  or  occupier  of  the  said  premises  to  the  said  .tructed  should  be  impervious  to  water,  or  if 

,  his  executors,  administrators,  and  assigns,         .  ^     ui       c  i  x 

tn  mann.!.  M\r.^i^„ .  /.K-»  I-  »         wu    t  ♦  -^-I  pervious,  capable  of  easy  removal,  so  as  to 

in  manner  following;  (that  Is  to  say,)  the  Interest  f                  .i.».*        ,,.          m?          a_ 

on  such  principal  sum  of            pounds,  or  on  so  le^^ea  water-tight  foundation.    The  nature 

much  thereof  as  shall  ftrom  time  to  time  remain  due  of  this  foundation  is  ascertained  by  borings 

and  payable  under  this  order,  shall  be  paid  and  pay.  and  trial  -  pits.     The  best  material  for  the 

abl^  by  equal  half-yearly  payments  whilst  payable  foundation  is  clay,  the  next,  compact  unfis- 

on  the              day  of             and  tJie             day  nuTed  rock.      If  through  want  of  care  the 

of              in  every  year,  the  first  payment  thereof  to  foundation  contains  an    outcrop    of   porous 

be  made  on  the            ^^  ^'  ^     ^  ^^^  *°V"'^  rock,  the  impounded  water  wiU  of  course  be 

principal  sum    of             pounds  shall  be  paid  and  V    ^    i 

payable  by              equal  annual  Instalments  on  the  conducted  away.                                .  ,      ,  , 

day  of            in  each  of  the  next  succeed-  The  size  of  the  reservoir  must  be  deter- 

ing             years,  towards  the  discharge  of  the  same  mined  by  the  demand  for  water  and  the  ex- 

princlpal  sum,  untU  the  whole  shall  be  fully  satisfied  tent  to  which  the  supply  fluctuates.    Experi- 

aad  discharged.  ence  has   shown  that  120  days'  demand  is 

Such  rentcharge  shall  be  personal  estate,  the  least  storage-room  that  has  proved  suffi- 
and  shall  begin  to  accrue  from  the  day  of  cient  in  the  climate  of  Britain,  and  even  this 
completion  of  the  works  on  which  the  money  in  several  instances  has  proved  insufficient, 
advanced  has  been  expended,  and  shall  be  pay-  Some  engineers  advise  that  in  every  case  a 
able  by  equal  half-yearly  payments  during  a  reservoir  should  contain  six  months'  demand, 
term  not  exceeding  tliirty  years,  in  such  man-  Adopting  the  lower  estimate,  a  town  of  5000 
ner  that  tho  whole  of  the  sum  advanced,  with  inhabitants  would  require  a  reservoir  holding 
the  costs  of  preparing  the  said  grant,  together  at  least  1,800,000  gallons, 
with  interest  thereon  resi>ectively,  at  a  rate  ^'  From  data  respecting  various  existing 
not  exceeding  six  pounds  per  centum  per  reservoirs  and  gathering-grounds  given  by  Mr. 
annum  on  the  sum  from  time  to  time  remain-  Beardmore  (Hydraulic  Tables),  it  appears  that 
iiig  unpaid,  shall  be  repaid  at  the  end  of  the  the  storage-room  varies  from  one-third  to  one- 
said  term.  half  of  the  available  annual  rainfall. 

The  provisions  of  the  Public  Health  Act  with  '*  The  best  rule  for  estimating  the  available 

resi>ect  to  deduction  from  the  rent  of  a  pro-  capacity  required  in  a  store-reservoir  would 

portion  of  private  improvement  rates,  and  probably  be  one  founded  upon  a  calculation 

with  respect  to  redemption  of  private  improve-  taking  into  account  the  supply  as  well  as  the 

mcnt  rates,  apply,  mutatis  mutandis,  to  rent-  demand.    For  example,  180  daps  of  the  excess 

charges  granted  under  this  section.— (P.  H.,  of  the  daily  demand  above  the  least  dailpsupplp, 

s.  240.)    See  Hates.  as  ascertained  by  gauging  and  computation. 

Rentcharges  and  transfers  issued  in  pursu-  '  *  In  order  that  a  reservoir  of  the  capacity  pre- 

ance  of  the  Public  Health  Act  are   to  be  scribed  by  the  preceding  rule  may  be  efficient,  it 

registered  in  the  same  manner  respectively  as  is  essential  that  the  least  avai'.able  annual  rain- 
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Jail  of  the  gatheriDg-groand  should  be  suffi- 
cient to  supply  a  year" »  demand  for  water, 

"To  enable  the  gathering-ground  to  supply 
a  demand  for  water  corresponding  to  the 
Average  atailahlt  annual  rainfall,  i)iegrtateMt 
total  deficiency  of  available  rainfall  below 
such  average,  whether  confined  to  one  year 
or  extending  over  a  series  of  years,  must  be 
ascertained,  and  an  addition  equal  to  such 
deficiency  ma<lc  to  the  reservoir-room  ;  but  it 
is  in  general  safer  as  well  as  less  expensive  to 
extend  the  gathering-ground,  so  that  the  least 
annual  supply  may  be  sufficient  for  the  de- 
mand.''—(Rankine,  Civil  Engineering.) 

Upon  the  strength  of  the  embankments  of 
a  reservoir  the  security  of  life  and  property 
often  depend,  so  that  its  design,  construction, 
and  maintcuanco  are  of  the  first  importance. 
The  cross-section  of  the  embankment  is  a 
trapezium,  witli  the  side  next  the  water  at  a 
slope  of  about  3  to  1,  and  the  outer  slope,  or 
that  furthest  from  the  water,  at  an  inclina- 
tion regulated  by  the  stability  of  the  material, 
such  as  1^  to  1,  or  2  to  1.  The  height  of  the 
top  varies  from  3  to  10  feet  above  the  highest 
water-level.  The  inner  slope  is  usually  pro- 
tected by  a  pitching  of  dressed  stone,  and  the 
outer  by  a  coveriug  of  grass  sods.  The 
embankment  must  be  water-tight ;  this  is 
effected  by  making  the  core  of  clay-puddle. 
No  trees  or  slirubs  should  grow  on  an  em- 
bankment, as  tlicir  roots  pierce  it  and  make 
openings  for  the  penetration  of  water.  The 
top  of  the  embankment  is  most  conveniently 
made  a  kind  of  roadway,  with  a  proper  con- 
vexity, so  that  the  water  may  run  off  it.  The 
outlet  from  a  reservoir  should  be  a  train  of 
cast-iron  pipes  carried  through  the  embank- 
ment in  a  culvert;  the  culvert  must  be 
founded  on  the  solid  rock.  It  is  constructed 
either  of  brick  or  dressed  stone  built  in 
cement ;  the  ontaide  is  coated  with  clay- 
puddle,  and  it  makes  a  water-tight  joint  with 
the  clay-puddle  wall  of  the  embankment.  In 
the  best-constructed  reservoirs  a  tower  stands 
on  the  inner  end  of  tlie  culvert,  to  contain 
outlet  pipes  for  draining  water  from  different 
levels,  with  valves,  &c.,  for  opening  and  shut- 
ting them.  This  tower  is  usually  joined  to 
the  top  of  the  embankment  by  a  bridge. 
Strong  gratings  should  be  provided  in  front 
of  the  outlets,  to  prevent  the  access  of  stones 
or  other  matter  that  might  injure  the  sluices 
or  clog  the  pipes. 

The  other  appendages  to  stone  reservoirs 
are  waste-weirs  and  waste-sluices.  Tlie  waste- 
weir  is  a  weir  capable  of  discharging  from  the 
reservoir  the  greatest  flood  discharge  of  the 
streams  which  supply  it,  without  causing  the 
water-level  to  rise  to  a  dangerous  height.  This 
weir  is  built  of  ashlar  or  square  hammered 


masonry ;  the  water  is  discTurged  iato  m 
open  or  covered  channel,  bj  viiicii  it 
the  natural  watercoarse.  In  acne 
stead  of  the  waste-wdr,  a  jcatU-fiC  is  wi 
(For  other  details,  works  oa  ensueciia;  ■ak 
be  consulted.)  For  the  storage  of  small qsa. 
tities  of  water,  see  TaSK3^  Wjltzb,  kc. 

The  Public  Health  Act  enaet«  thas  at  lad 
two  months  before  commencins  to  coBssnet, 
under  the  provisionj  of  the  Act,  mnj  resensi 
(other  than  a  service  reaerroir  or  task  viud 
will  hold  not  more  than  100,000  gallons),  iSk 
local  authority  are  to  gire  notice  of  the  ii- 
tended  work  by  advertisement  in  one  or  man 
of  the  local  newspapers  circolated  within  tht 
district  where  the  reservoir  is  to  be  constnicted. 
If  any  person  affected  bj  the  intended  w^A 
objects  to  it,  and  serves  notice  of  such  obj«e> 
tion  on  the  local  authority  at  any  timevitkii 
the  said  two  months,  the  work  is  not  to  be 
commenced  without  the  sanction  of  the  Local 
Government  Board.  The  Local  Govenimest 
Board,  on  the  application  of  the  local  at- 
thority,  may  appoint  an  inspector  to  inqniie 
on  the  spot  into  the  matter  and  report,  aad 
on  reception  of  the  report,  maj  make  at 
order  allowing  or  disallowing,  with  such  modi- 
fications as  they  may  deem  necessary,  the 
intended  work. — (P.  H.,  s.  55.) 

Resolutions— The  rules  as  to  the  resoln- 
tions  of  owners  and  ratepayers  are  laid  dotni 
with  considerable  minuteness  in  the  3d  sche- 
dule of  the  Public  Health  Act  as  follows  :— 

SCHEDULE  in. 
Rules  as  to  Resolutions  of  Owners  and  Ratepoftrt 

1.  For  the  purpose  of  passing  a  resolntion  of  ownen 
and  ratepayers  under  this  Act,  a  meeting  shall  be 
Bummoned  on  the  reqaisition  of  any  tven^  nte- 
payers  or  owners,  or  of  any  twenty  ratepajen  sod 
owners,  resident  in  the  district  or  place  with  reipect 
to  which  the  resolution  is  to  be  passed. 

2.  The  summoning  officer  of  such  meeting  ibsU 
be— 

In  boroughs,  the  mayor.  * 

In  Improvement  Act  districts,  the  chainnsn  of 
the  improvement  Commissioners. 

In  local  government  districts,  the  chairmap  of 
the  local  board. 

In  places  situated  in  any  rural  district  or  districti 

and  having  known  and  defined  boandaries.  Um 

churchwardens  or  one  of  them  having  jarii- 

diction   coextensive   with    the   place ;  or  if 

there  are  no  churchwardens,  the  overseen  or 

one  of  them  having  the  like  Jurisdiction ;  or  if 

there  is  none  of  the  officers  respectivdj  sbore 

enumerated,  or  if  such  officer  in  anj  case 

neglects,  is  unable,  or  refuses  to  perfona  the 

duties  hereby  imposed  on  him,  by  any  person 

appointed  by  the  Local  Goyemment  Boarl 

Where  the  boundaries  of  a  place  are  settled  by  order 

of  the  Local  Qoyemment  Board,  the  board  shall  by 

such  order  appoint  the  summoning  officer. 

If  any  summoning  officer  appointed  by  the  Locil 
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Scremment  Board  dies,  becomes  incapable,  or  re- 
or  neglects  to  act,  the  Local  Oovernment  Board 
appoint  another  officer  in  his  room. 
SL  Batepayers  or  owners  making  a  requisition  for 
Vh*  nmmoning  of  such  meeting  shall,  if  required, 
■!▼•  security  in  a  bond,  with  two  sufficient  sureties, 
far  repayment  to  the  summoning  officer,  in  the  event 
9t  the  resolution  not  being  passed,  of  the  costs  in- 
mured  in  relation  to  such  meeting  or  any  poll  taken 
la  pursuance  of  any  demand  made  thereat ;  tho 
MMmnt  of  the  security  to  be  given  by  such  sureties, 
■ad  their  sufficiency,  and  the  amount  of  such  costs, 
to  be  settled  by  agreement  between  the  summoning 
.•fltoer  and  such  ratepayers  or  ownen>,  or,  in  case  of 
diapote,  by  a  court  of  &ummary  Jurisdiction. 

4.  The  summoning  officer  shall,  on  such  requisi- 
tion as  aforesaid,  fix  a  time  and  place  for  holding  such 
Meeting,  and  shall  forthwith  give  notice  thereof— 
By  advertisement  in  some  one  or  more  of  the 

newspapers  circulated  in  the  district  or  place. 
B|y  causing  such  notice  to  be  affixed  to  the  princi- 
pal  doors  of  every  church  and  chapel  in  the  place 
to  which  notices  are  usually  affixed, 
ft.  The  summoning  officer  shall  be  the  chairman  of 
tke  meeting,  unless  he  is  unable  or  unwilling  to  pre- 
side; in  which  case  the  meeting  on  assembling  shall 
choose   one  of  its  number  as  chairman,  who  may, 
with  the  consent  of  a  majority  of  the  persons  pre- 
sent, adjourn  the  same  from  time  to  time. 

6.  The  chairman  shall  propose  to  the  meeting  the 
lesolntion,  and  the  meeting  shall  decide  for  or  against 
its  adoption :  provided,  that  if  any  owner  or  rate- 
payer demands  that  such  question  be  decided  by  a 
poll  of  owners  and  ratepayers,  such  poll  shall  be 
taken  by  voting  papers  in  the  Form  0  in  Schedule 
IV.  to  the  Act. 

FOKM  0. 

Form  (\f  Voting  Paj^erfor  PoU  taken  under 
SAedule  III. 

Voting  Paper  No.  (       .) 
At  a  meeting  held  on  the  day  of  , 

at  ,  in  the  county  of  ,  it  was  agreed 

that  the  following  resolution  should  be  proposed  to 
the  owners  and  ratepayers  of 

(Set  out  the  res*/lution.) 


NomlMr  of  Vot««. 

of. 

I 

AaOwDtr. 

A«Bjit«- 

Do  you  vote  in 
favour  of  or 
against     the  ' 
adoption    of  . 
this     resolu- 
tion ?               j 

1 

(Signed 

or  the  mark 

Witness  to  th< 

> 

of 

i  mark ..  _ 

or  proxy  for 

Directiont  to  the  Voter. 

The  voter  must  write  his  initials  under  the  head- 
ing "  in  favour"  or  *' against,"  according  as  he  votes 
for  or  against  the  resolution,  and  must  subscribe  his 
same  and  address  at  full  length. 


If  the  voter  cannot  write  he  must  make  his  mark 
instead  of  initials,  but  such  mark  must  be  attested 
by  a  witness,  and  such  witness  must  write  the  initials 
of  the  voter  against  his  mark. 

If  a  proxy  votes  he  must  in  like  manner  write  his 
initials,  subscribe  his  own  name  and  address,  and 
add  after  his  signature  the  words  "as  proxy  for," 
with  the  name  of  the  body  of  persons  for  whom  he 
is  proxy. 

This  paper  will  be  collected  on  the  of  , 

between  the  hours  of  and 

The  poll  is  to  be  taken  in  the  same  way  and 
with  the  same  incidents  and  conditions  as  to 
the  qualifications  of  electors  and  scale  of 
voting,  as  to  notice  to  be  given  by  the  return- 
ing officer,  delivery,  filling  up,  and  collection 
of  voting  papers,  as  to  the  counting  of  votes, 
as  to  penalties  for  neglect  or  refusal  to  comply 
with  the  provisions  of  the  Act,  and  in  all 
respects  whatsoever  as  is  provided  by  the  rules 
for  the  election  of  local  boards  in  Schedule  II. 
to  the  Public  Health  Act.  [See  Local  Boards.  ) 
Except  that  in  districts  or  places  where  there 
is  no  register  of  owners  and  proxies  under  the 
said  Act,  any  owner  or  proxy  shall  be  entitled 
to  have  a  voting  paper  delivered  to  him,  if,  at 
least  fourteen  daysbef  ore  the  last  day  appointed 
for  delivery  of  the  voting  pa|)ers,  he  sends  a 
claim  in  writing  to  the  summoning  officer  con- 
taining the  particulars  required  by  Schedule  IL 
to  the  said  Act,  to  be  contained  in  claims  to  be 
entered  on  the  register  of  owners  and  proxies, 
and  except  that  the  provisions  with  respect  to 
certain  specified  days  of  the  mouth  shall  not 
apply. 

For  the  purposes  of  such  poll  the  summoning 
officer  shuU  be  the  returning  officer,  and  shall  have 
the  powers  and  perform  the  duties  of  a  returning 
officer  under  Schedule  II.  to  the  Public  Health  Act, 
so  far  as  the  same  are  ajiplicablo  to  a  poll  under  this 
schedule. 

If  no  poll  is  demanded,  or  the  demand  for  a  poll  is 
withdrawn  by  the  persons  making  the  same,  a  decla- 
ration by  the  chairman  shall,  in  the  absence  of  proof 
to  the  contrary,  be  sufficient  evidezfte  of  the  decision 
of  such  meeting. 

7.  A  copy,  under  the  hand  of  the  summoning  officer, 
of  every  resolution  so  passed,  sliall  be  forwarded  by 
him  to  the  Local  Government  Board ;  and  it  shall  be 
his  duty  to  publish  a  copy  thereof  by  advertisement 
for  Uiree  successive  weeks  in  some  one  or  more  of 
the  newspapers  circulated  in  the  district  or  place, 
and  by  causing  a  copy  thereof  to  be  affixed  to  the 
principal  doors  of  every  church  and  chapel  in  the 
place  to  which  notices  are  usually  affixed. 

8.  Where  in  pursuance  of  a  resolution  passed  in 
manner  provided  by  this  schedule  any  place  is  con- 
stituted a  local  government  district,  all  costs  incurred 
by  the  summoning  officer  in  relation  to  the  meeting, 
and  any  poll  taken  in  pursuance  of  any  demand 
made  thereat,  shall  be  a  first  charge  on  the  general 
district  rates  leviable  within  such  district;  in  the 
case  of  a  resolution  so  passed  by  owners  or  ratepayers 
in  any  urban  district,  such  costs  shall  be  paid  out  of 
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the  fund  or  rate  applicable  by  the  urban  authority  to 
the  general  purposes  of  the  Public  Health  Act. 

Respiration,  Sffect  of  on  Air^See 

AlB,  OVEBCBOWDINO,  VENTILATION,  &C 

Zteralenta— This  preparation,  so  largely 
advertised,  was  found,  when  examined  by  Dr. 
Hassall,  to  contain  the  following  ingredients. 
Three  samples  were  analysed  :  one  consisted 
of  a  mixture  of  the  red  or  Arabian  lentil  and 
harley-jlour  ;  the  second,  of  the  same  ingredi- 
ents mixed  with  sugar ;  and  the  third  sample 
consisted  of  the  Arabian  Until  and  barley- 
flour,  with  the  addition  of  saline  matter, 
chiefly  salt ;  it  also  possessed  a  peculiar  taste, 
as  though  flavoured  with  celery  seed. 

Rheumatism  —  This  disease  essentially 
consists  of  a  peculiar  inflammatory  action  in 
the  fibrous  tissues,  more  especially  of  the  joints, 
sheaths  of  the  muscles,  tendons,  &c.  It  is 
ordinarily  divided  into  two  kinds— acute  and 
chronic.  The  acute  form  is  attended  with 
high  fever  and  swelling  of  the  joints,  and  it 
often  attacks  the  pericardium  or  covering  of 
the  heart.  The  chronic  has  various  forms, 
sometimes  attacking  one  or  two  joints,  at- 
tended with  slight  fever ;  in  other  instances, 
only  one  or  several  muscles  are  affected.  It 
is  then  often  known  under  other  names,  such 
as  pleurodynia  when  the  intercostal  muscles 
of  the  chest,  and  lumbago  when  the  muscles 
of  the  back,  are  selected  as  the  seat  of  the 
disease. 

It  appears  now  to  be  generally  acknowledged 
that  in  rheumatism  there  is  some  abnoi-mal 
stjite  of  the  blood  and  nervous  system,  and 
this  blood  circulating  in  the  fibrous  tissues 
induces  a  special  kind  of  inflammation,  so 
that  the  swelling,  &c.,  of  the  joints  is  merely 
the  local  ex2)ression  of  a  general  disease. 
Kheumatism   is    not   contagious,    its   exact 


nature  may  be  confidently  asserted  to  Uiiil  I 
unknown.  It  does  not,  however,  UoD|tt 
the  scope  of  this  work  to  enter  into  thefr 
cordant  views  of  pathologists  as  to  its  ltd 
nature,  nor  to  deal  with  the  qnestioa  i 
treatment,  but  rather  to  seek  for  the 
and  effects  of  rheumatism. 

Rheumatism  is  not  an  extremely  fittl 
disease,  even  in  its  acute  form,  at  the  timid 
the  attack ;  but,  on  the  other  hand,  if  tk 
effects  of  rheumatism  were  taken  into  w 
count,  it  is  probable  that  instead  of  occnpyiii 
about  the  thirty-fourth  place  in  disess^ 
arranged  according  to  their  fatality,  it  vwU 
rank  tenth  or  eleventh.  For,  putting  on  m 
side  the  atheromatous  affection  and  d^genea- 
tion  of  the  vessels  which  arise  from  rheonutie 
affections,  there  is  one  disease  that  anniullf 
kills  the  human  race  at  the  rate  of  KW 
deaths  to  every  million  living— viz.,  diiesK  of 
the  heart— and  most  certainly  at  least  two- 
thirds  of  this  disease  are  due,  either  directly 
or  remotely,  to  rheumatism  or  its  ally  govt 

The  annual  and  direct  mortality  fttn 
rheumatism,  as  estimated,  from  the  retuu 
for  the  five  years  1807-71,  shows  a  mean  d 
2605,  so  that  it  may  be  said  to  kill  about 
2600  yearly. 

If  the  twenty  years  1850-69  are  taken, 
they  show  an  annual  rate  i>er  million  lives  d 
107*2;  and  if  these  twenty  years  be  divided 
into  two  equal  periods  of  ten  years,  we  obtain 
the  numbers  103*1  and  111*3;  or  if  the  twenty 
is  divided  into  four  periods  of  five  years  each, 
the  numbers  are  101*8, 104*4, 106,  and  106^ 
This  small  variation  alone  shows  that  it  ii 
not  contagious,  but  an  endemic  disease  in- 
fluenced by  weather,  kc. 

Kheumatism  is  a  great  cause  of  invaliding 
in  the  army,  as  is  shown  by  the  following 
extract  from  the  Army  Medical  Bepwt  for 
1871 :- 


Annual  Ratio  per 

1000  Strength. 

Ilousehold 
Cavalry. 

Dragoon 

Guards  and 

Dragoons. 

Royal 
Artillery. 

Foot 
Guards. 

Infantry 
Regiments. 

Depot  Bri- 
gade Royal 
Artillery. 

• 

s 
p 

( Admitted    . 

43-2 

37*10 

53-30 

3700 

39*3 

1W7 

523 

45  7 

Rheumatism 

< 

1 

(Died    .        . 

•  ■  • 

0  09 

0*08 

0*16 

•  •  • 

•  •  • 

•  ■  M                                •  •  • 

It  is,  however,  yet  more  prevalent  in  the 
navy.  This  is  most  probably  from  the  more 
frequent  exposure  to  wet  and  cold. 

The  following  table  shows  the  comparative 
prevalence  of  this  disease  per  1000  in  the 
years  1870  and  1871 :— 


BlMOOuUsn. 

stations. 

isTo.         isn. 

rionie       .... 

53-3           M-7 

Mediterranean . 

66  0           80-7 

North  America  and  West 

Indies   .... 

70-6        ma 

South-east  coast  of  America 

791          i^y'i 

Pacific      .... 

81-9           914 
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W«t  coast  of  AfHca  and 

Cape  of  Good  Hope 
Xast  Indies 

China       .... 
Australia  .... 
Irregular  .... 

ISrO.              1I7L 

95-2         1000 
72  2           62  9 
79  3           70-3 
70  5           68-2 
73-5           68-4 

Men  arc  less  liable  to  be  attacked  than 
I,  and  children  less  liable  than  either. 
^Hit  of  seventy-three  cases  given  by  Chomel, 
ro  only  were  attacked  under  fifteen  years, 
'-five  for  the  first  time  between  fifteen 
thirty,  twenty-two  from  thirty  to  forty, 
cases  from  forty-five  to  sixty,  and  seven 
after  sixty. 
Tbere  can  be  no  doubt  that  occupations 
iiiTolving  exi>o8ure  to  wet  and  cold  are  con- 
dueive  to  rheumatism,  and  it  is  a  fact  that 
lailway  officials,  agricultural  labourers,  cab- 
drirers,  &c.,  are  as  a  class  more  subject  to 
tliU  disease  than  those  who  are  not  exposed 
to  weather.    At  the  same  time,  it  must  be 
remembered  that  it  is  not  in   the   coldest 
climates  that  rheumatism  is  most  prevalent, 
bat  rather  in  tliose  which  are  remarkable  for 
damp  and  variable  weather. 

••And  thus,"  says  Sir  A.  Tulloch,  "we 
find  in  the  mild  and  equable  climate  of  the 
Ifeditcrruncan  or  the  Mauritius  the  propor- 
tiovi  of  rlieumatic  affections  even  greater  than 
in  the  inclement  regions  of  Nova  iScotia  and 
Canada ;  and  though  some  of  the  provinces 
of  the  Cape  of  Good  Hope  have  occasionally 
been  without  rain  for  several  years,  yet 
rbenmatism  is  more  frequent  in  that  com- 
mand than  in  the  West  Indies,  where  the 
eondition  of  the  atmosphere  is  as  remarkably 
the  reverse.*' 

With  regard  to  the  pretention  ofthedisccue, 
it  is  to  be  hoped  that  proper  drainage  of  the 
ground,  and  strict  cure  that  no  house  or 
cottage  has  damp  foundations,  may  do  much 
in  the  future  to  decrease  rheumatism,  the 
acute  ft>rm  of  which  is  so  esHentially  a  disease 
of  the  bread-winner.  In  our  English  winters, 
attention  to  clothing  cannot  be  too  much 
bsiKted  u})on.  All  persons  bubject  to  rheu- 
matism in  any  form  should  wear  flannels  in 
the  winter,  and  clothe  lightly  in  the  summer, 
instead  of  following  the  practice  so  common 
with  many  of  the  English  i)eople,  of  wearing 
almost  the  same  underclothing  in  both  the 
hot  and  the  cold  season,  a  course  dictated 
neither  by  common  sense  nor  by  comfort 
The  author  is  also  convinced  that  where 
rheumatism  is  prevalent  beer  and  cider  should 
be  avoided. 

Rhixopoda— The  amoelia  forms  are  often 
detected  in  water,  but  whether  they  indicate 
the  presence  of  patretcent  organic  matter  ia 


not  at  present  certainly  known.  Ehrenberg 
has  also  discovered  them  in  air,  and  he  has 
found  that  if  dried  they  will  retain  their 
vitality  for  months  and  even  yean.  Se$ 
Air,  Water,  &c. 

Rhubarb — The  species  usually  grown  for 
alimentary  purposes  are  the  Rheum  Ehaponti- 
eum  and  Rheum  hyhridum.  The  kind  knon'n 
to  gardeners  as  true  Turkey  rhubarb,  and 
which  also  yields  an  excellent  edible  product 
is  the  Rheum  pahnatum.  It  is  a  very  useful 
fruit  in  a  dietetic  point  of  view,  but  since  it 
contains  exalate  of  lime,  it  should  be  avoided 
by  persons  suffering  from  the  oxalate  of  lime 
diathesis.— (Pay  Y.) 

Rhubarb  leaves  are  often  used  for  mixing 
with  tobacco,  an  adulteration  which  may  be 
distinguished  by  the  microscope,  the  chief 
difference  of  structure  being  in  the  fine  stria- 
tion  observed  in  the  rhubarb  cells,  the  hairs 
of  the  leaf,  the  shape  and  course  of  the  mid- 
rib and  veins,  and  the  gland-like  bodies  scat- 
tered throughout  the  lamina.    See  Tobacco. 

Turkey  rhubarb  is  often  adulterated  with 
wheat-flour,  turmeric  {tee  Flour,  Tcrmerio. 
&c),  and  English  rhubarb.  The  flour  and  tur- 
meric may  be  discovered  by  the  microscope ; 
turmeric  also  may  be  detected  by  boraoic  acid, 
which  reddens  it.  In  English  rhubarb,  starch 
is  generally  in  large,  oxalate  of  lime  in  small, 
quantities  only.  The  proportions  of  these 
ingredients  are  reversed  in  the  Chinese  varie- 
ties. 

Bioe — The  seed  of  the  Oryza  tatira  de- 
nuded of  the  husk  and  inner  cuticle.  Rice, 
when  associated  with  meat,  fat,  and  salts,  is 
a  valuable  article  of  diet ;  alone,  it  is  too  pure 
a  starch  to  suffice. 

Rice  resembles  the  potato,  but  attempts 
made  to  substitute  it  in  diets  for  potatoes 
have  not  been  followed  with  satisfactory  re- 
sults. The  experiment  was  recently  tried  in 
some  of  our  unions,  and  the  most  serious  con- 
sequences followed.  In  one  of  these  nine  or 
ten  deaths  from  scurvy  and  allied  diseases 
occurred  in  a  single  fortniglit. 

The  proportion  of  gluten  in  rice-flour  is 
alK)Ut  G'3  per  cent,  and  it  rarely  exceeds  7 
(Letheby)  ;  and  it  cannot  be  made  into  bread 
unless  it  is  mixed  with  wheaten  flour. 

The  following  analyses  exhibit  its  composi- 
tion : — 


Compoiition  o/Riee  (Letbebt). 

Nitrofrenous  matter  .... 
CarlM)  hydrates         .... 

Fattj  matter 

Saline  matter 

Water       ...  ,       . 
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Composition  of  Dried  Rice  (Patex). 

Nitrogenous  matter                         .  7  55 

Starch .88^ 

Dextrine,  Ac 100 

Fatty  matter 080 

Cellulose 110 

Mineral  matter        ....  0-00 

lOO-OO 

The  following  is  the  composition  of  the  ash 
of  rice : — 

Potash 18-48 

Soda 10^7 

Lime 1'27 

Magnesia 11-69 

Oxide  of  iron 0-46 

Phosphoric  acid      .        .        .        .  63-30 

Chlorine 027 

BUlca 835 

09-54 

An  oil  may  be  obtained  from  the  embryo  of 
rice.  It  has  a  density  of  '924  at  15'  C,  and 
at  5'  C.  acquires  a  butylaceous  consistence. 
It  contains  a  large  quantity  of  oleic  acid,  and 
much  albuminous  matter. — (A.  Pavesi  and 
E.  RoTONDi,  Gazzettu  Ghimica  Italiana,  iv. 
192-195.) 

The  structure  of  the  husk  of  the  grain  of 
rice  cannot  easily  be  determined,  and  it  should 
be  examined  after  it  has  been  immersed  in 
glycerine  for  some  time.  The  outer  surface 
of  the  seed  is  thrown  up  into  ridges  arranged 
both  transversely  and  longitudinally,  and  de- 
scribing between  them  square  spaces.  The 
ridges  are  formed  in  part  of  silica  in  the  form 
of  granules ;  here  and  there  are  openings  of 
somewhat  irregular  form,  and  which  are  the 
mouths  of  stomata.  The  substance  of  the 
husk  is  made  up  of  narrow  and  rather  short 
fibres.  Some  of  these  are  arranged  longitu- 
dinally, others  transversely.  They  are  brittle, 
and  their  edges  rough.  That  they  are  really 
fibres  is  shown  by  their  being  hollow,  as  is 
seen  in  transverse  sections.  Beneath  the  fib- 
rous membrane  is  a  thin  layer  of  angular  ceUs. 
— (Hassall.)  The  starch  corpuscles  them- 
selves are  very  small,  and  scarcely  average 
more  than  *0003  of  an  inch  in  diameter.  Their 
shape  is  angular,  with  a  central  depression 
{see  fig.  73). 

When  the  seed  is  enclosed  in  its  paless  or 
husk,  it  is  known  by  the  name  of  paddy. 

The  cultivation  of  rice  is  attended  with 
considerable  danger  both  to  the  actual  workers 
in  the  fields  and  those  living  in  the  immediate 
neighbourhood  of  them.  The  land  is  for 
some  time  inundated,  and  the  labourers  in 
rice-fields  have  to  stand  for  hours  in  stagnant 
water ;  and  the  emanations  arising  from  the 
land  when  it  is  half  dry  are  most  deleterious, 
^o  large,  indeed,  was  the  mortality  from  this 
cause  in  Sardinia,  that  Charles  Emmanuel 
endeavoured  to  abolish  all  the  rice  planta- 


tions in  his  kingdoms.  His  beneficent  jn- 
ject  was,  however,  strongly  opposed,  not  onlj 
by  the  owners,  but  also  by  the  poorer  dsao, 
and  he  was  compelled  to  abandon  it.  It  s 
said  that  rice  plantations  in  Europe  have  pro- 
duced more  injurious  effects  than  those  whii 
exist  in  Eastern  countries,  but  we  have  oot 
sufficient  evidence  before  us  to  decide  tb 


,  RICE- 
ris7!f  ifiCH 


Fig.  78. 

point.  In  France,  however,  we  know  thst 
labourers  in  rice  plantations  become  pale  and 
emaciated,  and  are  subject  to  intermittent 
fevers,  dropsy,  scurvy,  and  other  diseases,  few 
living  over  forty  years  of  age. 

Rice-flour  is  often  used  for  the  xmrpose  of 
adulterating  oatmeal,  mustard,  pepper,  csy* 
enne,  curry  powder,  ginger,  mixed  spioe, 
liquorice,  &c 

Rivera,  Streams,  Pidlation  of,  fto.- 

It  is  noticeable  that  the  first  acknowledged 
Sanitary  Act  in  the  statute-book  was  in  point 
of  fact  a  Rivers  Pollution  Bill,  for  in  the  yetr 
1388  an  Act  was  passed  imposing  the  very 
high  penalty  (considering  the  value  of  monej 
at  that  time)  of  £20  ui>on  persons  casting 
animal  filth  and  refuse  into  rivers. 

It  may  easily  be  premised  that  if,  at  a  time 
when  the  country  was  sparsely  popoUted, 
when  towns  were  small,  and  when  conunerdsl 
industry  was  but  feebly  developed,  legiiUtioa 
was  required,  it  urgently  needs  it  now,  when 
for  centuries,  from  the  great  centres  of  com* 
merce  down  to  the  single  cottage  on  the 
river*s  brink,  each  in  its  sphere  has  done  iti 
utmost  to  render  river- water  undrinkable  by 
man,  poisonous  to  fish,  hurtful  to  animali, 
and  offensive  to  the  senses.  The  propagation 
of  cholera  along  polluted  streams,  the  eon- 
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plaints  of  individuals  and  of  the  press— com* 
plaints  arising  from  witnessing  the  whole- 
tale  destmction  of  fish,  and  from  the  evidence 
of  the  senses— are  a  few  of  the  many  influ- 
ences which  have  directed  public  attention 
BO  earnestly  to  the  subject  of  river  pollu- 
tion. 

From  numerous  successive  reports  of  the  two 
Royal  Commissions,  appointed  re8x>ectively 
in  1865  and  1868,  the  magnitude  of  the  evil, 
the  polluting  agencies,  and  the  remedies  may 
be  sppreciated ;  but  the  interests  involved  are 
■o  immense,  that  although  there  have  been 
one  or  two  attempts  to  pass  temporary  or 
permanent  Acts  in  order  to  prevent  river 
pollution,  it  yet  remains  a  subject  for  future 
legislation. 

The  substances  polluting  rivers  mny  be 
divided  into  two  great  classes— vis.,  (1) 
organic ;  (2)  inorganic. 

The  organic  are  such  as  sewage,  and  the 
effluent  drainage-waters  from  cotton,  woollen, 
■ilk,  flax,  jute,  print,  dye,  bleach,  alkali, 
ehemical,  soap,  starch,  sugar,  and  other  works, 
besides  tanneries  paper-mills,  distilleries, 
kc 

These  all  agree  (however  various  may  be  the 
eomposition  of  the  fluids)  in  holding  in  suspen- 
sion and  solution  matters  principally  organic, 
and  more  or  less  putrescent ;  and  the  remedy 
for  this  class  of  polluting  substances  appears  to 
be,  not  to  permit  them  to  be  discharged  into 
a  stream  until  they  have  first  been  submitted 
to  the  operations  of  intermittent  filtration  and 
sewage  irrigation.  These  two  last  remedies  are 
of  course  only  applicable  to  impurities  of 
animal  and  vegetable  origin.  The  details  of  this 
process  will  be  found  in  article  Sewaob. 

The  inorganic  polluting  substances  are  those 
arising  from  mining  operations  and  metal 
manufactures.  From  the  first  a  large  amount 
of  worthless  rubbish  is  derived,  and  is 
"tippetl**  into  the  nearest  stream,  with  the 
effect  of  choking  up  its  bed,  and  in  the  course 
of  time  diverting  its  course  to  the  injury  of 
riparian  proprietors ;  but  this  is  not  the  only 
injury  to  the  stream.  In  the  case  of  lead,  zinc, 
copper,  arsenic,  tin,  and  baryta  mines,  a 
directly  i)oisonous  ingredient  is  added  to  the 
water,  some  part  of  which  is  dissolved,  the 
remainder  being  in  suspension,  and  after 
floods,  the  fine  metal-bearing  dust  is  deposited 
npon  the  herbage,  with  the  result  of  poison- 
ing the  cattle  ;  add  to  this,  that  in  mining 
operations  a  large  amount  of  washing  of  the 
ore  is  required,  and  that  the  washing  water 
is  usually  taken  from,  and  then  added,  laden 
with  earthy  detritus,  to  the  nearest  stream. 

The  pollution  caused  by  metallurgical 
operations  and  metal  manufactures  does  not 
appear,  with   one  or  two  exceptions,  Tery 


serious.  The  pollution  from  nickel-works,  iron- 
works, and  rolling-mills,  from  cutlery,  from 
brass-foundries,  and  from  German  silver  and 
electroplate  works,  is  pronounced  by  the 
Commissioners  to  be  comparatively  unimpor- 
tant ;  whilst' the  drainage  from  galvanising  is 
far  more  serious,  not  merely  on  account  of 
the  large  volumes  of  offensive  liquors  dis- 
charged from  the  works,  but  also  "by  the 
reckless  manner  in  which  these  pernicious 
liquids  are  in  many  cases  flushed  out  into 
sewers  or  rivers.*' 

The  effluent  waters  are  extremely  acid  and 
corrosive,  so  much  so  that  they  dissolve  the 
cement  and  loosen  the  brickwork  of  sewers. 

The  remedies  proposed  with  regard  to  pollu- 
tion from  mines  and  metal  manufactories  are 
naturally  rather  preventive  than  curative, 
most  of  the  mineral  matters  being  in  sus- 
pension. If  the  effluent  water  be  allowed  to 
rest  undisturbed  in  pits  for  a  longer  or  shorter 
time,  according  to  the  nature  of  the  sus- 
pended substances,  a  fine  mud  will  fall  to  the 
bottom,  and  the  water,  comparatively  pure, 
may  then  be  allowed  to  flow  into  the  stream; 
whilst  in  the  case  of  metal  manufactories,  the 
refuse  liquid  frequently  admits  of  profitable 
treatment,  and  instead  of  permitting  it  to  go 
forth  as  waste,  may  be  utilised  by  the  manu- 
facturer. But  whether  the  corrosive  acid 
liquors  of  some  metal  trades  may  be  utilised 
or  not,  certain  it  is  that  on  no  account  should 
they  be  allowed  to  enter  sewers  or  rivers. 

The  Commissioners  recommend  the  follow- 
ing standards  of  purity  for  general  adoption, 
but  they  wish  in  the  case  of  mines  to  make  an 
exception  with  regard  to  standards  d  and  e : — 

(a.)  Any  liquid  which  has  not  been  subjected  to 
perfect  rest  in  subsidence  ponds  of  sufficient  slse  for 
a  period  of  at  least  six  hours,  or  which  having  been 
so  subjected  to  subsidence,  contains  in  nupension 
more  than  1  part  by  weight  of  dry  organic  matter  in 
100,000  parts  by  weight  of  the  liquid,  or  which  not 
having  been  so  subjected  to  subsidence,  contains  in 
nuperuion  more  than  3  parts  by  weight  of  dry  mine- 
ral matter,  or  1  part  by  weight  of  dry  organic  matter, 
in  100,000  parts  by  weight  of  the  liquid. 

(6.)  Any  liquid  containing  in  solution  more  than 
2  parts  by  weight  of  organic  carbon,  or  -8  parts  by 
weight  of  organic  nitrogen,  in  100,000  parts  by 
weight. 

(c.)  Any  liquid  which  exhibiU  by  daylight  a  dis- 
tinct colour  when  a  strstum  of  1  inch  deep  is  placed 
in  a  white  porcelain  or  earthenware  vessel. 

(d)  Any  liquid  which  contains  in  solution  in 
100.000  parts  by  weight  more  than  S  parts  by  weight 
of  any  metal  except  calcium,  magnesium,  potassium, 
and  sodium. 

(e.)  Any  liquid  which  in  100,000  parts  by  weight 
contains,  whether  in  solution  or  suspension,  in 
ehemical  combination  or  otherwise,  more  than  -05 
part  by  weight  of  metallic  arsenic. 

(/.)  Any  liquid  which,  after  acldifloaUoa  with 
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Bulphoric  acid,  contains  in  100.000  parts  by  weight 
more  than  1  part  by  weight  of  free  chlorine. 

(g.)  An  J  liquid  which  contains  in  100,000  parts  bj 
weight  more  than  1  part  by  weight  of  sulphur,  in  the 
condition  either  of  sulphuretted  hydrogen  or  a  sol- 
uble sulphuret. 

(k.)  Any  liquid  possessing  an  acidity  grater  than 
that  which  is  produced  by  adding  2  parts  by  weight 
of  real  muriatic  acid  to  1000  parts  by  weight  of  dis- 
tilled water. 

(1.)  Any  liquid  possessing  an  alkalinity  greater 
than  that  produced  by  adding  1  part  by  weight  of 
dry  caustic  soda  to  1000  parts  by  weight  of  distilled 
water. 

•  (j.)  Any  liquid  exhibiting  a  film  of  petroleum  or 
hydrocarbon  oil  upon  its  surface,  or  containing  in 
suspension  in  100,000  parts  more  than  -05  part  of 
such  oiL 

Notwithstanding  the  general  assent  of  the 
late  Baron  Liebig  and  other  excellent 
chemists,  the  general  opinion  appears  to  bo 
that  the  recommendations  require  consider- 
able modification. 

In  particular,  the  volume  and  ratio  that 
effluent  matters  bear  to  the  volume  and  ratio 
of  the  river  appear  to  have  been  quite  over- 
looked. In  all  future  legislation  it  must  be 
remembered,  if  any  standard  of  impurity  is 
adopted,  that  a  million  of  grains  of  any 
polluting  substance  thrown  into  a  large  wide 
river  may  do  no  harm  whatever ;  while,  on  the 
other  hand,  the  same  amount  in  a  small  brook 
will  kill  all  the  fish,  and  be  a  great  nuisance. 
Again,  care  must  be  taken  that  the  manu- 
facturer, by  simply  pumping  into  his  refuse 
liquids  water  from  the  stream,  may  not  bo 
able  to  evade  the  law  by  diluting  a  very  im- 
pure liquid  down  to  the  legal  standard.  In 
prohibiting  metals,  it  is  obWous  that  not 
alone  arsenic,  but  :ilso  lead,  copper,  chromium, 
&c.,  should  be  dealt  with  as  strictly  as  arsenic. 
Mr.  Crookes  projwsed,  "  I  would  therefore 
say  that  no  person  should  send  into  a  river 
water  which  is  less  pure  than  the  water  of 
the  river  at  the  place  at  which  it  goes  in. 
...  If  the  river  contained  100  grains  per 
gallon  of  impurity,  and  if  I  turn  into  it  water 
containing  1>0  griuns  per  gallon  of  impurity, 
although  that  is  a  very  impure  liquid,  I  am 
doing  the  river  good  rather  than  harm." 
This  proposal  has  certainly  the  merit  of  uni- 
formity, is  simple  and  capable  of  adoption, 
although  it  would  evidently  press  extremely 
hard  upon  manufacturers  at  the  heads  of 
streams.  Dr.  Lyon  Playfair  has  also  suggested 
provisions  against  any  discharge  into  a  stream 
which  will  raise  its  sum  total  of  impurities 
beyond  a  certain  amount.  He  thus  takes  the 
stream  as  the  standard,  and  not  the  refuse 
water.  This,  again,  is  a  suggestion  which  is 
capable  of  being  worked  out  in  detail.  Besides 
other  evident  and  valid  objections  to  the  re- 


commendatioiif,  the  terms  "  organie  caite  * 
and  "  organio  nitrogen  "  hare  been  with  n»- 
son  objected  to,  as  applylDg  to  a  medMid  «| 
analysia  used  by  one  of  the  Coimniirifinin 
alone,  and  a  metiiod  generally  eondemaed  hj 
other  chemists  as  faulty  and  inaoewatei 

As  it  may  hereafter  probably  fall  to  the  medi- 
cal officer  of  health  to  investigate  the  state  d 
the  streams  in  his  district,  it  may  be  well  hen 
to  give  the  amount  of  solid  residiie  in  s  few 
of  our  rivers,  and  also  a  short  notice  of  ihtm 
substances  which  have  been  found  to  be  swrt 
noxious  to  fish,  referring  the  reader  to  artklt 
AVateb,  Analysis  of,  for  farther  informstioa. 

The  following  table  is  compiled  from  tht 
original  paper  of  Drs.  Adams  and  Peasy,* 
detailing  the  effect  of  mixing  chemical  agesti 
with  water  on  the  life  of  the  minnow  aad  gold- 
fish.   The  results  of  the  experiments  are  of 
great  interest,  and  cannot  fail  to  be  of  use  to 
any  one  who  has  to  investigate  real  or  nqn 
posed  pollution.    In  the  tabular  resuhi  tht 
experiments  on  the  minnow  are  here  aloat 
represented,  the  fractions  indicating  the  Uad 
amount  which  the  experimenters  found  de- 
stroyed life.    Thus,  sulphate  of  copper  TTiifn. 
means  that  1  part  of  sulphate  of  copper  dis- 
solved in  100,000  parts  of  water. was  fatal  to 
a  minnow.    It  must  be  remembered  that  tlio 
latter  is  a  very  delicate  fish,  and  extremely 
susceptible  of  impurities.     On  that  aoeoimt  it 
was  certainly  one  of  the  best  fishes  which 
could  ]K>ssibly  have  been   selected  for  the 
purpose  of  experiment. 

Acids. 


Snlphnrio    . 
Nitric  . 
Muriatic 
Sulphurous . 
Acetic . 

XOnffO 

j  Citric  . 

i  Tanuie 
Gallic          .       . 
Carbolic 
Arsenious   . 

MHda 

\c  SalU. 

Sulphate  of  copper 
Chloride  of  lime . 
Do.,  saturated  so- 
lution 
Nitrate  of  lead    . 
Sulphate  of  alum 
Sulphate  of  iron . 

TffoVnv 
TnAnff 

Chloride  of  tin    . 
Oxymuriateoftin 
Carbonate  of  soda 
Carbonate  of  polr 

anh.  impure    . 
Bicarbonate      of 

potash 

Special  C 

hemioali. 

Chlorine,     satur- 
ated solution   . 
Iodine 
Bromine 

Lime   . 

Caustic  potash   . 
Ammonia  . 

nhn 
1^1 

Dryta 

lteri<!S. 

Galls     . 
Garuncine    . 
Sumach 

TOftO 

tbVb 

Madder        .      . 
Catechu 

MUcdh 

inenw. 

Foundry  cake 
Furnace  cinders . 
Heavy  pitch  oil  . 
Light  pitch  oU    . 

Y 

Bisulphide  of  carbon  ^, 

Sulphide  of  am- 
monia                  1^ 

Sulphuretted  hy- 
drogen                 tIs 
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Waste  Diickarga. 


iqnor 
ills    . 


Colonr  hoose  wash- 
ing     ...       } 


Tanging  the  agents  destractive  of  the 

delicate  fishes  into  three  classes,  we 

e  most  detrimental  are — 

ilphate  of  copper,  the  mineral  acids,  the 

tcs  of  alum  and  iron,  iodine,  bromine, 

potash,  the  chloride  and  oxymuriate 

the  heavy  and  light  pitch  oils,  chloride 

(saturated  solution),  and  carbolic  acid. 

all  destroy  minnow  life  when  existing 

'  small  pro))ortions,  varying  from  1  in 

\  parts  of  water  to  1  in  10,000  parts. 

le  next  destructive  are  such  as  garan- 

laddcr,  sumach,  catechu,  acetic  acid, 

cid,  arscnious  acid,  gallic  acid.    These 

fatal  when  existing  in  the  proportion  of 

to  7000  of  water,  to  from  1  to  3500. 

le  least  destructive  but  yet  poisonous 

are  tartaric  acid,  salts  of  soda  and 

hydrate  of  lime,  ammonia,  bisulphide 

)on,  sulphide  of  ammonium,   sulphu- 

lydrogen,  foundry -cake,  furnace  cinders, 

liquor,  and  spent  galls.   These  different 

icos  are  fatal  to  minnow  life,  when  ex- 

n  water  in  proportions  varying  from  1 

to  1  in  80. 

substances  which  are  powerfully  pollut- 
yet  have  little  influence  on  fish  life, 
in  large  quantities  and  in  a  state  of 
»o8ition,  are  blood  and  urine.  Largo 
,ies  of  linseed  and  olive  oils  also  did 
>ear  to  have  any  appreciable  effect  on 

I  submitted  to  experiment. 

II  probability  there  will  be  legislation 
subject  of  rivers  shortly,  and  it  is  likely 
1  local  authorities  will  be  cast  some 
\jn\  powers  of  sui>ervising  the  streams 
r  district.  The  following  enactment 
>wer  to  local  autlioritics  when  necessary 
ted  in  cawes  of  stream  pollution  :— 
local  authority,  with  the  sanction  of 
tomey-deneral,  may,  either  in  their 
mc  or  in  the  name  of  any  other  person, 
le  consent  of  such  person,  take  such 
ings  by  indictment,  bill  in  Chancery, 
or  otherwise,  as  they  may  deem  advis- 
•  the  i>urpoH0  of  protecting  any  water- 
vithin  their  jurisdiction  from  pollutions 
from  sewage  either  within  or  without 
strict ;  and  the  costs  of  and  incidental 
such  procee<lings,  including  any  costs 
ly  be  awarded  to  the  defendant,  shall 
led  to  be  expenses  properly  incurred 
1  authority  in  the  execution  of  the 
Health  Act.  —  (P.  H.,  a.  69.)  See 
:,  "Water. 

dm— See  Highways. 

or— This  is  a  strong  spirit  flavoured 


with  tea ;  the  constituents  are  alcohol,  sugar, 
tannin,  ash,  water,  and  extractive  matter. 
The  a^  contoinB  manganese  derived  from  the 
tea. 

TLocfm—See  Habitations. 
JiooiOM—See  Disinfection,  Habitations, 

OVEBCBOWDING,  VENTILATION,  ko, 

Rosemary— The  flowering  tops  of  Bos- 
marinus  officinalis.  The  oil  possesses  some 
antiseptic  properties. 

lELowhkg—See  Hxabt  Disbasi. 

Rudeaheimer— A  German  red  wine.  See 
Wink. 

Rue—  The  leaf  of  the  Ruta  graveolent.  The 
oil  of  rue  contains  slight  antiseptic  properties. 

Rue  has  been  criminally  employed  for 
procuring  abortion.  It  is  antispasmodic, 
diuretic,  stimulant,  nervine,  and  emmena- 
gogue. 

Rum— An  ardent  spirit  obtained  by  dis- 
tillation from  the  fermented  skimmings  of 
the  sugar'boilers.(syrup-scum),  the  drainings 
of  the  sugar-pots  and  hogsheads  (molasses), 
the  washings  of  the  boilers  and  other  vessels, 
together  with  sufficient  recent  cane  juice  or 
wort  prepared  by  mashing  the  crushed  oane 
to  impart  the  necessary  flavour.  Like  other 
spirits,  rum  is  colourless  when  it  leaves  the 
still,  and  is  tinged  with  partially  burnt  sugar, 
&c.,  to  suit  the  taste  of  the  consumer. 

Rum  is  greatly  improved  by  keeping, 
whereby  it  acquires  a  fine,  mellow,  soft  flavour. 
As  imported  into  this  country,  it  has  an 
average  strength  of  20  under  proof.  The 
best  comn  from  Jamaica;  and  it  is  uraal 
there  to  put  a  few  slicn  of  pine-apple  into 
the  best  qualities  of  this  spirit,  hence  the  term 
pine-apple  rum.  The  flavour  of  rum  is  due 
to  a  volatile  oil  and  butyric  acid.  From  a 
knowledge  of  this  fact  has  proceeded  the 
manufacture  of  a  butyric  compound  (essence 
of  rum),  by  the  aid  of  which  the  dealer  is 
enabled  to  manufacture  a  fictitious  mm  from 
malt  or  molasses  spirit. 

The  following  statement  shows  the  chano- 
teristics  of  rum  :— 

EUM. 

gpcciflc  gravity  0  874  to   OIHW 

Alcohol  per  cent.  .              60  000  to  77 '000 

Solids  per  cent.  1000 

Ash  per  cent.  .                       0  100 
Acidity  per  ounce  reckoned 

as  tartaric  acid  0*500 

Sugar  per  cent.  0  000 

The  late  Dr.  Edward  Smith  spoke  of  rum 
as  being  a  true  restorative,  sustaining  and  in- 
creasing the  vital  powers ;  and  he  considered 
the  old-fashioned  combination  of  rum-and' 
milk  a  moat  powerful  restorative. 
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For  the  general  effects  of  epirits,  fcc,  tee 
Alcohol,  Alcoholic  Beverages,  Alcohol- 

ISlf,  &c 

Adulter€Uions,—A  flavouring  has  been  pre- 
pared to  imitate  that  of  the  pine,  and  is  now 
extensively  employed  in  this  country,  not  only 
to  convert  ordinary  rum,  but  even  ordinary 
spirit,  into  **  pine-apple  rum."  This  flavour- , 
ing  may  be  prepared  by  distilling  butter  with 
sulphuric  acid  and  alcohol,  or  by  combining 
amylic  or  potato  ether  with  butyric  acid,  and 
then  dissolving  it  in  alcohol. 

Other  adulterations  which  have  been  dis- 
covered in  rum  are  water,  cayenne  pepper, 
CqccuIus  IndicuSf  sugar,  lead,  &c. 

For  methods  of  detecting  these  adultera- 
tions, see  Alcoholometbt,  Beer,  Brandy, 
Gix,  &c. 

TLyB — The  seed  of   the  Secale   cereaUj  a 
gramineous  plant  which  is  cultivated  exten- 
sively on  the  Continent,  and  forms  the  chief 
food  of  northern  nations,  and  though   now 
rarely  used  here,  was  once  a  common  article 
of  diet  amoDgst  ourselves.     The  ordinary  food 
of  the  lower  orders  throughout  Holland,  Ger- 
many,  &c.,  is  a    dark-looking,    sour-tasting 
bread  made  from  this  grain.     Bye  resembles 
wheat  more  nearly  than  any  of  the  other 
cereals,  but    it   ia    slightly  less    nutritious, 
smaller  in  size,  and  darker  in  colour.    Rye- 
flour  is  less  rich  in  nitrogenous  principles  than 
wheat-flour,  but  it  contains  more  sugar.    The 
**  soluble  gluten  "  of  rye-flour  may  l)e  obtained 
in  the  following  manner :  Wash  its  paste  fre- 
quently in  water  until  it  breaks  up  and  be- 
comes diffused   throughout  the  liquid,  the 
bran  only  being  left  behind  ;  the  milky  liquid 
(after  having  deposited  the  starch  and  after 
the  separation  of  the  albumen)  may  be  eva- 
porated, when  the  residue  will  consist  of  sugar- 
oil  and  the  so-termed  "  soluble  gluten,"  which 
may  be  dissolved  out  by  means  of  alcohol. 
The  nitrogenous  matter  of  rye  consists  of 
fibrine,  gluten,  and  albumen.     Rye  taken  by 
those  unaccustomed  to  its  use  causes  diarrhcea, 
but  custom  soon  overcomes  this  effect.     Rye- 
bread  contains  less  vegetable  fibrine  and  more 
caseine  and  albumen  than  wheaten  bread,  and 
a  peculiar  odorous  substance. 


CompotiHon  of  M^Meed  (Lcthxbt)l 

Nitrogenoos  matter 

I« 

Carbo-hydrates        .... 

Hi 

Fatty  matter 

U 

Saline  matter 

It 

Water 

lit 

loot 

Compotition  of  Dried  Sye  (Pavi5> 

Nitro(?enoiu  matter 

12a 

Storch 

M« 

Dextrine,  Ac 

un 

Fatty  matter 

2:3 

Cellulose         .... 

8M 

Mineral  matter 

3« 

looto 

Composition  qftke  Ath  ofSfe. 

Potash 

2*« 

Soda 

lltT 

Lime 

4^ 

Magnesia        .... 

10  « 

Oxide  of  iron  .... 

I'M 

Phosphoric  acid 

4»« 

Salphoric  acid 

ott 

SiUca 

O-iS 

101« 

l^e  testa  of  rye  differs  from  the  tests  of 
wheat  in  having  the  cells  of  the  first  and  Mooid 
coats  smaller  and  much  more  delicately  beadii 
Those  of  the  third  coat  are  also  smaller,  sid 
of  a  somewhat  different  form.  The  smalkr 
starch  grains  are  much  smaller  than  the  tat- 
responding  ones  in  rice,  and  several  of  ths 
larger  granules  of  rye-starch  are  foraished 
with  a  three  or  four-rayed  hilum.  Examined 
with  the  polariscope  they  exhibit  a  mtj 
strongly-marked  cross. 

None  of  the  cereals  are  10  liable  to  beeone 
ergotised— 1.(.,  become  the  seat  of  growth  of 
a  parasitic  fungus— as  rye.  The  affected 
grain  becomes  considerably  larger,  and  m^ 
attain  upwards  of  four  times  its  ordinsiy 
size ;  hence  it  can  readily  be  sifted  from  the 
unaffected  grain,  and  care  should  be  taken 
that  it  is  so  separated,  or  serious  consequences 
may  arise.    Sec  Ergot. 

Roasted  rye  is  occasionally  used  as  a  mb* 
stitute  for  coffee,  and  it  is  also  employed  in 
the  adulteration  of  chicory,  annatto,  Uquoriee, 
&:c.  It  furnishes  an  excellent  malt  for  the 
distillation  of  spirit,  and  is  much  used  in  the 
making  of  hoUands. 


s. 


Saochiuroindter — An  instrument  exactly 
similar  in  principle  to  the  lactometer  and 
hydrometer,  but  it  is  weighted  and  graduated 
expressly  for  saccharine  solutions,  and  is  of 
considerable  and  extensive  technical  use  in  as- 
certaining the  richness  of  malt  worts. 


SalRrOB— The  prepared  stigmata  or  itigmu 
of  the  Crocus  sativus  or  saffron  crocus.  The 
siigma,  and  part  of  the  style  of  the  flower, 
form  a  thin  filament  broad  at  one  end  end 
tripartite,  of  an  orange-red  colour.  Dried 
carefully,  it  forms  the  Aay  muffron,  and  vheo 
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icked  and  pressed  into  paroeli ,  cake  iaffron, 
iftton,  moittened  and  pressed  npon  white 
kper,  leaves  an  orange-oolonred  stain,  and 
ields  to  water  and  alcohol  an  orange-red 
ilouring  matter  called  polycroite,  changed 
ito  blue  bj  oil  of  vitriol.    It  aUo  contains 

volatile  oil.  When  pressed  between  folds 
f  wliite  filtering-paper,  it  yields  no  stain. 
lood  saffron  does  not  give  upon  incineration 
lore  than  *1  per  cent,  of  ash. 

Adulterations.  —The  adulterations  of  saffron 
re  numerous.  Some  traders  steep  it  in  water, 
r  put  it  in  damp  places,  in  order  to  increase 
m  weight.  Saffron  thus  treated  acquires  a 
eenliar  odour,  rapidly  becomes  mouldy,  and 
lore  readily  stains  the  fingers  than  good 
fcffron.  Another  adulteration  undertaken 
n-  the  same  purpose  is  the  addition  of  oU^ 
uulj  detected  by  the  greasy  stains  left  when 
ba  stigmas  are  pressed  on  paper. 

Under  the  name  of  Persian  saffron,  Hagar 
Pharm.  Central  Halle,  1870,  No.  40,  p.  364) 
MM  described  oUy  cakes,  containing  scarcely 
Qj  stigmattM,  but  chiefly  consisting  of  petals 
npregnated  with  a  thick  fixed  oil,  supposed 
>  be  olive  oil  coloured  with  curcuma.  This 
pecies  of  fraud  may  be  recognised  by  its 
ppearance,  its  chemical  properties,  and  by 
be  fact  that  it  yields  to  petroleum  its 
olonring  matter,  which  true  saffron  docs 
oi.  Spanish  saffron  is  frequently  adul- 
urated  with  honey  in  order  to  increase  its 
reigbL  This  may  be  detected  by  treating 
he  mass  with  water,  and  then  estimating 
nd  detecting  the  sugar  in  the  usual  way. 

But  far  the  most  frequent  method  of 
ophisticating  saffron  is  the  substitution  of 
he  stigmata,  the  petals,  or  the  leaves  of  other 
lants.  The  flowers  of  Carthamtis  tincloriut 
natural  order,  Compotitce),  the  corollas  of  the 
typeria  crocea  (natural  order,  Scrophular- 
leea),  the  flowers  of  Calendula  arvensii 
latural  order,  Compotitce),  of  arnica,  of 
tponaria,  and  of  fuminella,  the  young  shoots 
I  carex  (probably  Carez  pulicarit  or  C. 
ipilhiri$)y  variously  treated  so  as  to  imitate 
iffron,  have  been  found. 

To  complete  the  list  of  the  above  adultera- 
ons  must  be  added  the  d6bri5  from  the  wood 
r  canipcche,  and  of  Rhua  Cotintu,  ingeniously 
lixed  and  twisted  together  and  impregnated 
ith  nyrup,  calcareous  earth,  chalk,  glucose, 
ad  glycerine. 

StLgO — The  fsBcula  (starch)  from  the  stem 
r  Sayue  l(rris,  S.  Rumphii,  and  perhaps  of 
ther  species  of  palms. 

The  sago  is  obtained  from  the  central  or 
ledullary  part,  commonly  called  pith,  of  the 
tenu  of  several  species  of  palm.  When  the 
ree  is  sufficiently  mature  it  is  out  down  near 


the  root  and  split  perpendicularly.  The 
medullary  matter  is  extracted,  reduced  to 
powder,  mixed  with  water,  and  strained 
through  a  sieve.  From  the  strained  liquid 
the  starch  is  deposited,  and  after  washing 
with  water  and  drying,  forms  the  9ago  flour 
or  meal  of  commerce.  Granulated  sago  is  pre- 
pared from  sago-flour  by  mixing  it  with  water 
into  a  paste  and  then  granulating.  The  starch 
of  sago  examined  with  the  microscope  is  seen 
to  consist  of  granules  of  considerable  size  and 
elongated  form,  being  usually  rounded  at  the 
larger  end,  and  owing  to  the  mutual  pressure 
of  the  particles  truncate  at  the  other  extre- 
mity. Sometimes  the  fucette  is  single,  when 
the  granules  are  more  or  less  muller-shaped ; 
in  others  there  is  a  double  fucette.  The  hilum 
when  perfect  is  circular,  but  it  is  often  cracked, 
when  it  appears  as  a  cross-slit  or  star.  Sur- 
rounding the  hilum  a  few  indistinct  rings 
may  usually  be  perceived.  In  some  of  the 
granules  examined  with  the  polariaoope  the 
particles  usually  exhibit  a  black  cross,  the 
hilum  being  the  centre.  In  the  granulated 
sago  the  starch  granules  are  much  larger  and 
less  regular,  effects  due  to  the  heat  employed 
in  its  preparation.—  (Hassall.  )    See  fig.  74. 
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Fig.  74. 

Sago  is  principally  adulterated  with  potato- 
starch,  this  admixture  may  readily  be  detected 
by  the  microscope.    See  Starch,  ke. 

Sainfoin  (Rhinanthua  major  and  minor, 
yellow  rattle ;  natural  order,  Serophulariacea) 
— This  has  been  found  in  bread  ;  it  probably 
gets  accidentally  mixed  with  wheat.  Bread 
containing  sainfoin  is  described  as  having  a 
bluish-black  colour,  a  moist  sticky  feeling,  and 
a  disagreeable  sweet  taste ;  it  is  not  known  to 
be  injurioui. 
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CajH:*^.«  =  2»  — Ftrar-point, 
21"'*  F-  l"J&*  C.f  S*Iirliie  is  coitaiaed  in  the 
bfcrk  of  ciort  €if  it«  wCiow».  tad  oc-cfen  iipon 
tL^r:  tr.e-r  pecalur  \in*m*fm.  Ii  may  be 
cVtiiiti  by  the  c^Titoia  eTmT<.r»rj''«  of  tbe 
Cvli  SkZ/zvj^2M  infasion  of  willow  bark.  It 
fcrrr:*  white  lilky  ueedlei  atd  pUtev:  it  tolnble 
i£  5f  p^otB  of  wmter  &t  €0\  acd  ia  much  less 
u\  'IVS :  is  irjoluble  in  etber.  t;:t  wsadilT  di»- 
•'.■Ires  in  aloohoL  Heated  in  cloc«  tubes,  it 
pre*  o5  acid  rapoun ;  when  stronziT  beate^. 
it  if  wLoIly  dioipated  ;  when  kindled,  boms 
with  a  t  riffht  flame,  learxng  a  bnlky  chareoaL 
Its  H/lution  is  almost  neutral  to  test-paper. 
C'C/coectrated  sulphuric  add  causes  it  to 
azzlTsticate  into  resin  -  like  lumps,  with  the 
accession  of  an  intense  blood-red  coloar. 
An  a^TieoTm  eolation  mixed  with  some  hjdro- 
chloric  acid  or  dilnte  sulphuric  acid,  boiled  for 
a  short  time.  sudderJy  becom€«  turbid,  and 
deposits  saliritine  under  the  form  of  a  granular 
crystalline  precipitate,  which  is  its  most  char- 
acteristic reaction. 

Salicylic  AcidfHC7H.Oi)-This  rabsiance 
presents  itself  in  the  form  of  needle-shaped 
crT«tals,  sparingly  soluble  in  water.  dcToid  of 
ou  >*jr.  and  free  fr':>m  unpleas.int  taste.  Its 
only  source  until  recently  was  the  oil  of  winter- 
green  'Oaufthcria  procumWnt),  which  consists 
alm-'st  entirely  of  talicylate  of  methyl;  but 
lately  it  has  been  discorered  that  it  may  be 
pri>duce<l  artificially  from  carbulic  acid  by  the 
action  of  carbonic  acid  on  the  former  in  the 
presence  of  caustic  soda  at  a  high  temperature. 
Iid,lf  of  the  carbolic  acid  passes  over,  and  the 
other  half  becomes  converted  into  salicylate  of 
■odium,  which  upon  decomposition  by  an  aci<l 
yields  salicylic  acid.  Although  the  acid  itself 
is  so  sparingly  soluble  in  water,  it  forms  salts 
with  soda,  i)otash,  kc,  of  great  solubility. 
So  far  as  is  known  it  is  not  poisonou*.  From 
the  experiments  of  Rolbe,  Kiersch,  and  Godef- 
froy,  it  would  appear  that  its  disinfectant  and 
antiseptic  powers  are  great.  According  to  Dr. 
Go<leffroy  (Pharmaceutical  Journal,  May  1, 
1875j,  it  is  three  times  more  powerful  than 
carlwjlic  acid  in  preventing  fermentation ;  for  1 
gramme  of  salicylic  acid  is  capahlc  of  hindering 
the  fermentative  action  of  18  grammes  of  yeast 
entirely  ;  36  grammes,  fourteen  hours ;  72 
grammes,  one  hour.  And  the  same  quantity 
of  carbolic  acid  is  capable  of  hindering  the 
fermentative  action  of  5  grammes  of  yeast 
entirely ;  17  grammes,  twelve  hours ;  10 
grammes,  one  hour. 

Tlie  antiseptic  and  disinfectant  properties 
of  salicylic  acid  appear  to  be  confined  to  the 
acid  itself,  and,  so  far  as  is  at  present  known, 
are  not  shared  by  its  salts. 

Saliva— A  slightly  alkaline,  thin,  gLiiry 


liquid  secreted  from  the  parotid,  nUiisil 
and  submaxillary  glands.  The  parotid  tm 
tion  is  the  most  watery,  and  the  nlili^al 
least  BO,  while  the  consistence  of  the  ttanm 
from  the  submaxillary  gland  is  inteniMdili 
between  the  two.  Ptifalin  is  ooDtaiasih 
these  two  latter  secretions.  Human  afia 
has  a  specific  gravity  of  1005,  and  the  fdOfa 
ing  is  given  as  its  composition : — 

Water W51« 


Organic  matter 
Solpho-cranide  of  potash 
Phosphate,  soda,  lime,  magnesia 
Chloride  of  sodium    . 
Mixture  of  epithelium 


in 
0« 
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As  much  as  from  1  to  3  lbs.  of  islin  lit 
secreted  in  the  twentj-foor  horns.    Its  foM- 
tions  are  to  assist  articulation,  mastication,  vA 
deglutition.     It  assists  the  sense  of  tsste,iBd 
it  also  carries  oxygen  to  the  stomach*;  bat  iti 
greatest  action  is  the   conversion  of  stsrd 
first  into  dextrine  'and  then  into  grape-snfv. 
This  metamorphosis  is  accomplished  by  hkibi 
of  the  ptyalin.    One  part  of  ptyalin  wfll  u- 
cording  to  Mialhe,  convert  8000  parts  of  in- 
soluble starch  into  soluble  glucose.    Thii  ii 
probably  an  exaggeration,  but  we  know  tint 
1  part  of  the  ferment  will  convert  2000  pixti 
of  starch  into  sugar.     Gastric  juice  is  ssid  to 
interfere  with  this  conversion.     Saliva  has  no 
action  on  fat  or  fibrine  or  albuminous  bodiei 
An  artificial  saliva  may  be  prepared  froD 
seeds  which  have  sprouted  or  fermented,  n 
which  the  diastase  is  abundant.    Su  Pttaij.v. 

Salnum— The  Salmo  salar  (linn.)  is  s 
well-known,  soft-finned,  abdominal  fish.    lu 
normal  locality  is  at  the  mouth  or  estuary  of 
the  larger  rivers  of  the  northern  seas.    In  tlM 
summer  months,  during  the  breeding  season,  it 
ascends  these  rivers  against  all  obstacles  and 
deposits  its  spawn.     The  flesh  of  salmon  ap- 
proaches meat  in  redness,  and  in  sustaining 
properties  resembles  it  more  closely  than  anj 
other  fish.     Fatty  matter  is  found  incorpo- 
rated with  the  muscular  fibres,  and  there 
is    also  a  layer  of    superficisl   fat   beneath 
the  skin ;   this  is  particularly  abundant  in 
the  hbdominal  or  thinner  part  of  the  fish. 
Salmon  is  not  adapted  to   the  delicate  or 
dyspeptic,  since  it  is  rich,  oily,  and  difficalt  of 
digestion.     Pickled,  salted,  or  smoked,  it  U 
excessively  indigestible,  and  should  only  be 
taken  by  those  possessing  very  strong  auinii- 
lating  powers. 

Composition  o/Salwwn. 

Nltrogeoous  matter                        .  16 1 

Fat ii 

Saline  matter 14 

Water 77« 


Salt— See  Sodium. 
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BalHiig  Provliioiia,  4^— The  proceu 
off  Mdiing  articles  of  food  renders  them  hard 
difficnlt  of  digestion,  food  which  has 
so  treated  should  therefore  he  avoided 
Vf  the  dyspeptic.  An  exception  must,  how- 
•W,  be  made  in  the  case  of  bacon,  which  is 
vanally  more  digestible  than  pork  or  other 
pig-meat.    For  salt  beef,  tee  Meat. 

Saltpetre  —  Nitrate  of  potassiom.     See 

POTAttSlUM. 

Sanitary  Authoritiea  and  Sanitary 

IMstricts— The  whole  of  England  (except 
the  metropolis)  and  Ireland  is  divided  into 
urban  and  rurul  sanitary  districts,  governed 
respectively  by  urban  and  rural  sanitary 
aathorities. 

In  England,  an  urban  district  and  urban 
mutkority  are,  according  to  the  Public  Health 
Act,  sect.  6,  as  follows  : — 


CrUa  District* 


Borough  coniitituted  sach  either 
before  or  after  the  psbsiug  of 
this  Act. 

laprovement  Act  district,  con- 
stitated  such  before  the  pass- 
ing of  the  Public  Health  Act, 
18(2,  and  hariDg  no  part  of 
its  area  situated  within  a 
borough  or  Local  Qovcrnment 
district. 

Local  Qovemment  district  con- 
stituted such  either  before  or 
after  the  passing  of  this  Act, 
haring  no  part  of  its  area 
situated  within  a  borough  and 
not  coincidrnt  in  area  with  a 
borough  or  Improvement  Act 
district. 


UrbMi  Avibority. 


The  Mayor,  Alder- 
men, and  Bur- 
gesses acting  by 
the  Conncil. 

The  ImproTement 
Commissioners. 


The  Local  Doard. 


Provided  that— 

1.  Any  borough,  the  whole  of  which  is  in- 
clu<lcd  in  and  forms  part  of  a  Local  Govern- 
ment district  or  Improvement  Act  district, 
and  any  Improvement  Act  district  which  is 
included  in  and  forms  part  of  a  Local  Govern- 
ment district  and  any  Local  Government  dis- 
trict which  is  included  in  and  forms  part  of 
an  Improvement  Act  district,  shall  for  the 
pur]^^(^s  of  this  Act  be  deemed  to  bo  absorbed 
in  the  larger  district  in  which  it  is  included, 
or  of  which  it  forms  part ;  and  the  Improve- 
ment (,'t>mmissioners  or  local  board,  as  the 
case  niay  be,  of  such  larger  district,  shall  be 
the  urban  authority  therein  ;  and 

2.  Where  an  Improvement  Act  district  is 
coincident  in  area  with  a  Local  Government 
district,  the  Improvement  Commissioners,  and 
not  a  local  lK>ard,  shall  be  the  urban  autho- 
rity therein ;  and 

3.  Where  any  part  of  an  Improvement  Act 
district  is  situated  witliin  a  borough  or  Local 
iiovemment  district,  or  where  any  part  of  a 


Local  Government  district  is  utuated  within 
a  borough,  the  remaining  part  of  such  Im- 
provement Act  district  or  of  such  Local  Go- 
vernment district  so  partly  situated  within  a 
borough  shall  for  the  purposes  of  this  Act 
continue  subject  to  the  like  jurisdiction  as  it 
would  have  been  subject  to  if  this  Act  had 
not  been  passed,  unless  and  until  the  Local 
Government  Board  by  provisional  order  other- 
wise directs. 

For  the  purposes  of  the  Public  Health  Act, 
the  boroughs  of  Oxford,  Cambridge,  Bland- 
ford,  Galne,  Wenlock,  Folkestone,  and  New- 
port, Isle  of  Wight,  are  not  to  be  deemed 
boroughs.  The  borough  of  Cambridge  is  to  1  e 
deemed  to  be  an  Improvement  Act  district, 
the  borough  of  Oxford  is  to  be  included  in 
the  Local  Government  district  of  Oxford,  and 
there  is  a  special  provision  in  the  case  of  the 
borough  of  Folkestone. 

An  English  rural  sanitary  district  and 
authority  are  thus  defined  (P.  BL,  s.  9) : — 

The  area  of  any  union  which  is  not  coinci- 
dent in  area  with  an  urban  district,  nor  wholly 
included  in  an  urban  district  (in  this  section 
called  a  rural  union),  with  the  exception  of 
those  portions  (if  any)  of  the  area  which  are 
included  in  any  urban  district,  shall  be  a  rural 
district,  and  the  guardians  of  the  union  shall 
form  the  rural  authority  of  such  district: 
provided  that — 

1.  An  tx-officio  guardian  resident  in  any 
parish  or  part  of  a  parish  belonging  to  such 
union,  which  parish  or  part  of  a  parish  forms 
or  is  situated  in  an  urban  district,  shall  not 
act  or  vote  in  any  case  in  which  guardians  of 
such  union  act  or  vote  as  members  of  the  rural 
authority,  unless  he  is  the  owner  or  occupier 
of  property  situated  in  the  rural  district  of  a 
value  sufficient  to  qualify  him  as  an  elective 
guardian  for  the  union. 

2.  An  elective  guardian  of  any  parish  be- 
longing to  such  union,  and  forming  or  being 
wholly  included  within  an  urban  district, 
shall  not  act  or  vote  in  any  case  in  which 
guardians  of  such  union  act  or  vote  as  mem- 
bers of  the  rural  authority. 

3.  Where  part  of  a  parish  belonging  to  a 
rural  union  forms  or  is  situated  in  an  urban 
district,  the  Local  Government  Board  may  by 
order  divide  such  |)arish  into  separate  wards, 
and  determine  the  number  of  guardians  to  be 
elected  by  such  wards  respectively,  in  such 
manner  as  to  provide  for  the  due  representa- 
tion of  the  part  of  the  parish  situated  within 
the  rural  district ;  but  until  such  order  has 
been  made,  the  guardian  or  guardians  of  such 
parish  may  act  and  vote  as  members  of  the 
rural  authority  in  the  same  manner  as  if  no 
I>art  of  such  parish  formed  part  of  or  was 
situated  in  an  urban  distrioL 
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Where  the  number  of  elective  gaardiani 
who  are  not  by  thii  eection  disqualified  from 
actinfi:  and  voting  ai  members  of  the  nural 
authority  is  less  than  five,  the  Local  Govern- 
ment Board  may  from  time  to  time  by  order 
nominate  such  number  of  persons  as  may  be 
necessary  to  make  up  tliat  number,  from 
owners  or  occupiers  of  property  situated  in 
the  rural  district  of  a  vulue  sufiBcient  to  qua- 
lify them  as  elective  guardians  for  the  union  ; 
and  the  persons  so  nominated  shall  be  entitled 
to  act  and  vote  as  members  of  the  rural  autho- 
rity, but  not  farther  or  otherwise. 

Su))jcct  to  the  provisions  of  this  Act,  all 
statutes,  orders,  and  legal  provisions  appli- 
cable to  any  board  of  guardians  shall  apply  to 
them  in  their  capacity  of  rural  authority  under 
this  Act  for  purposes  of  this  Act;  and  it 
la  hereby  declared  that  the  rural  authority 
are  the  same  body  as  the  guardians  of  the 
union  or  parish  for  or  within  which  such 
autliority  act. 

In  Irdxindy  urban  sanUary  districts  are — 

The  city  of  Dublin,  other  corporate  towns 
above  0000,  and  towns  or  townships  having 
commissioners  under  local  Acts. 

And  urban  authorities  are — 

In  the  city  of  Dublin,  the  Right  Hon.  the 
Lord  Mayor,  Aldermen,  and  Burgesses  acting 
by  the  town  counciL 

In  towns  corporate,  the  town  council. 

In  towns  exceeding  6000,  having  commis- 
sioners under  the  Lighting,  Cleaning,  and 
Watching  Act  of  George  IV. ;  or  having 
municipal  commissioners  under  3  &  4  Vict. 
c.  108;  or  town  commissioners  under  the 
Towns  Improvement  (Ireland)  Act  (17  &  18 
Vict  c.  103),  the  said  commissioners,  munici- 
pal or  town  commissioners,  respectively. 

In  towns  or  townships  having  commissioners 
under  local  Acts,  the  town  or  township  com- 
missioners.— (37  &  33  Vict.  c.  93,  s.  3.) 

The  Irish  rural  sanitary  districts  and  auOu>- 
ritics  are  exactly  analogous  to  the  English. 

In  Scotland  sanitary  powers  are  exercised 
by  town  councils,  police  commissioners,  and 
parochial  boards,  controlled  and  supervised 
by  a  Board  of  Supervision,  but  the  names  of 
urban  and  rural  sanitary  authorities  have  not 
yet  been  applied  to  them. 

Under  the  English  Public  Health  Act 
there  may  also  be  formed  united  districts; 
for  example — 

Where,  on  the  application  of  any  local 
authority  of  any  district,  it  appears  to  the 
Local  Government  Board  that  it  would  be  for 
the  advantage  of  the  districts,  or  any  of  them, 
or  any  X)art8  thereof,  or  of  any  contributory 
places  in  any  rural  district  or  districts,  to  be 
formed  into  a  united  district  for  all  or  any  of 
the  puqtoses  following, 


L  The  proGUziiig  a  eonunoa  np^  rf 
water;  or 

2.  The  making  a  main  sewer  or  canps; 
into  effect  •  system  of  sewerage  fcr  th« 
use  of  all  such  districts  or  contiilwuij 
places;  or 

3.  For  any  other  purposes  of  this  Act; 
the  Local  Government  Board  may,  by  pro- 
visional order,  form  such  districts  orooam- 
butory  places  into  a  united  district. 

All  costs,  charges,  and  expenses  of  and  ic- 
cidental  to  the  formation  of  a  united  distnc 
are,  in  the  event  of  the  united  district  bdi^ 
formed,  to  be  a  first  chaise  on  the  nxa 
leviable  in  the  united  district  in  pursoaace  ol 
P.  H.,  s.  279. 

Notice  of  the  provisional  order  must  be  muk 
public  in  the  locality ;  and  dioold  the  nuioa 
be  carried  out,  the  incidental  expenses  tbtxeso 
are  a  first  charge  on  the  sanitary  rates  of  tke 
united  district.  A  united  district  is  gorerced 
by  a  joint  board  consisting  of  such  er-ojicv}, 
and  of  such  number  of  elective,  members  si  t]>e 
provisional  order  determines.  The  biuises 
arrangements  of  the  joint  board  differ  little 
from  those  of  a  sanitary  authority.  The  niks 
applicable  to  meetings  of  a  joint  board  vill 
be  found  in  article  Committees.  The  joint 
board  is  a  body  corporate,  having  a  name— de- 
termined by  the  provisional  order — aperpetiul 
succession,  and  a  common  seal,  and  hariog 
power  to  acquire  and  hold  lands  without  uty 
licence  in  mortmain.  The  joint  board  hu 
only  business  and  power  in  matters  for  which 
it  has  been  formed.  With  the  exception  of 
these  special  objects,  the  component  dtstrictj 
continue  as  before  to  exercise  independent 
powers.  Nevertheless,  the  joint  board  may 
delegate  to  the  sanitary  authority  of  any  cox- 
ponent  district  the  exercise  of  any  of  its 
powers,  or  the  performance  of  any  of  in 
duties.— (P.  H.,  s.  281.) 

Sanitary  authorities  and  districts  may  be 
also  combined  for  the  execution  and  msioteD- 
ance  of  works  {see  WoBKs),  for  the  preveotion 
of  epidemic  diseases  {see  Epidemic),  as  well 
as  for  the  purpose  of  appointing  a  medical 
officer  of  health  {see  Medical  Officer  or 
Health.)    Districts  when  once  formed  are 
not  fixed  and  invariable,  the  Local  Goreni- 
ment  Board  having  the  most  extensive  powen 
over  the  alterations  of  areas. 

1.  The  Local  Government  Board,  by  pro- 
visional order,  may  dissolve  any  Local  GoTen- 
ment  district,  and  may  merge  any  inch  dis- 
trict in  some  other  district,  or  may  declare 
the  whole  or  any  portion  of  a  Local  GoTen* 
ment  or  a  rural  district  immediately  ad joimng 
a  Local  Government  district  to  be  included  in 
such  last-mentioned  district,  or  may  declare 
any  portion  of  a  Local  Govenmient  distiiot  im- 
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mediately  adjoining  a  rural  district  to  be  in- 
eluded  in  such  last-mentioned  district ;  and 
thereujx>n  the  included  area  sball,  for  the  pur- 
poses of  the  Public  Health  Act,  be  deemed  to 
form  part  of  the  district  in  which  it  is  included 
in  such  order;  and  the  remaining  part  (if  any) 
of  such  Local  Government  district  or  rural 
district  affected  by  such  order,  shall  continue 
subject  to  the  like  jurisdiction  as  it  would 
have  been  subject  to  if  such  order  had  not 
been  made  uuless  and  until  the  Local  Govern- 
ment Board  by  provisional  order  otherwise 
directs. 

2.  In  the  case  of  a  borough  comprising 
within  its  area  the  whole  of  an  Improvement 
Act  district,  or  having  an  area  coextensive 
with  such  district,  the  Local  Government 
Board,  by  provisional  order,  may  dissolve  such 
district,  and  transfer  to  the  council  of  the 
borough  all  or  any  of  the  jurisdiction  and 
powers  of  the  Improvement  Commissioners  of 
•uch  district  remaining  vested  in  them  at  the 
time  of  the  passing  of  the  Public  Health  Act. 

3.  The  Local  Government  Board  may  hy 
order  dissolve  any  special  drainage  district 
constituted  either  before  or  after  the  passing 
of  the  Public  Health  Act,  in  which  a  loan  for 
the  execution  of  works  has  not  been  raised, 
and  merge  it  into  the  parish  or  parishes  in 
which  it  is  situated  ;  but  in  the  cases  where  a 
loan  has  been  raised,  the  Local  Government 
Board  can  only  do  this  by  provinonal  order, 
—(P.  H.,  s.  270.) 

Disputes  with  regard  to  the  boundaries  of 
districts  are  to  be  settled  by  the  Local 
Government  Board  after  local  inquiry. — 
(P.  H.,s.  278.) 

Where  districts  also  are  constituted  for  the 
purposes  of  main  sewerage  only,  in  pursuance 
of  the  Public  Health  Act,  1848,  or  where  a 
district  has  been  formed  subject  to  the  juris- 
diction of  a  joint'sewerage  board,  in  pursuance 
of  the  Sewage  Utilisation  Act,  1867,  such 
districts  or  district  may  be  dissolved  by  pro- 
visional order,  and  the  Local  Government 
Board  may  constitute  it  a  united  district 
subject  to  the  jurisdiction  of  a  joint  board. — 
(P.  H.,  s.  323.) 

For  expenses  of  joint  board,  see  Expenses. 

The  Local  Government  Board  may  also 
declare  by  provisional  order  any  rural  district 
to  be  a  Local  Government  district.  See  Local 
Boards. 

The  Local  Government  Board  has  also  the 
important  power  of  investing  a  rural  authority 
with  urban  powers,  as  follows : — 

**The  Local  Government  Board  may,  on 
the  application  of  the  authority  of  any  rural 
district,  or  of  persons  rated  to  the  relief  of 
the  poor,  the  assessment  of  whose  heredita- 
ments amoonta  at  the  leaat  to  one-tenth  of 


the  net  rateable  value  of  such  district,  or  of 
any  contributory  place  therein,  by  order,  to  be 
published  in  the  *  London  Gazette  *  or  in  such 
other  manner  as  the  Local  Government  Board 
may  direct,  declare  any  provisions  of  this  Act 
in  force  in  urban  districts  to  be  in  force  in 
such  rural  district  or  contributory  place,  and 
may  invest  such  authority  with  ail  or  any  of 
the  powers,  rights,  duties,  capacities,  liabili- 
ties, and  obligations  of  an  urban  authority 
under  this  Act,  and  such  investment  may  be 
made  either  unconditionally  or  subject  to  any 
conditions  to  be  specified  by  the  board  as  to 
the  time,  portion  of  its  district,  or  manner 
during,  at,  and  in  which  such  powers,  rights, 
duties, liabilities,  capacities,  and  obligations  are 
to  be  exercised  and  attach :  provided  that  an 
order  of  the  Local  Government  Board  made 
on  the  application  of  one-tenth  of  the  persons 
rated  to  the  relief  of  the  poor  in  any  contri- 
butory place  shall  not  invest  the  rural  autho- 
rity with  any  new  powers  beyond  the  limits 
of  such  contributory  place." — (P.  H.,  s.  276.) 

Powers  and  Dutks  of  Sanitary  AuthoriiUs, 
— In  England,  urban  sanitary  authorities 
have  very  extensive  powers  and  duties  under 
the  Public  Health  Act,  1875 ;  and  in  addition, 
they  have  to  carry  out  the  Bakehouse  Regula- 
tion Act,  and  the  Artisans'  and  Labourers* 
Dwellings  Act. 

They  also  have  power  to  adopt  the  Baths 
and  Wash-houses  Acts,  and  the  Labouring 
Classes'  Lodging-Houses  Acts ;  but  where 
adopted  or  in  force,  the  powers,  rights, 
duties,  &c.,  of  these  Acts  belong  to  the  urban 
authority.  The  powers  of  any  local  Act  for 
sanitiiry  purposes  (except  a  River  Conser- 
vancy Act)  are  transferred  to  the  urban  au- 
thority. 

The  powers  of  an  English  rural  authority 
are  exercised  principally  under  the  Publio 
Health  Act,  but  they  have  also  to  carry  out 
the  Bakehouse  Regulation  Act. 

The  powers  given  by  the  Irish  Public  Health 
Act  to  Irish  sanitary  authorities  are  similar. 
The  Local  Government  Act  is  not  in  force 
there,  and  equal  powers  are  given  without 
distinction  to  urban  and  rural  sanitary  autho- 
rities. 

The  duties  of  sanitary  authorities  are  to 
carry  out  the  Acts  which  apply  to  them,  and 
appoint  certain  officers,  such  as  medical  offi- 
cers of  health,  inspectors  of  nuisances,  clerk, 
treasurer,  &o. 

Speaking  generally,  all  sanitary  authorities 
have  ample  lowers  for  health  purposes.  They 
can  carry  out,  and  it  is  their  duty  to  do  so, 
works  of  drainage,  sewerage,  and  water-sup- 
ply. In  towns  they  have  the  control  of  the 
streets  and  houses,  both  private  and  public ; 
in  all  places  they  have  ample  powers  to  re- 
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press  every  species  of  nuisance  which  is  at  all 
likely  to  injure  health,  and  on  the  outbreak 
of  infectious  disease  they  are  given  many 
facilities  to  prevent  its  spread. 

Provision  is  made  by  the  Public  Health  Act 
to  meet  the  case  of  an  authority  which  neglects 
to  do  its  duty.  In  such  a  case  the  Local  Govern- 
ment Board  has  compulsory  powers,  and  may 
compel  the  due  performance  of  whatever  is 
required.    See  Local  Gk)V£RNMENT  Board, 

LOAKS,  &c. 

Sanitary  I<egialation— The  following 
are  the  dates  of  the  chief  sanitary  laws  :— 

First  sanitary  law  in  the  etatnte-book  impos- 
ing a  penalty  of  £30  upon  persons  casting 
filth  and  refuse  into  ditches  (12  Richard  II.)       1388 
Repealed  in  1856. 

An  Act  to  Prohibit  Slaughtering  of  Cattle  in 
Borooghs  (4  ft  5  Uenry  Yll.)    .        .        .        1489 
Repealed  1856. 

The  Statute  of  Sewers,  authorising  the  issue 
of  CommiSBions  of  Sewers.  The  duties  of 
the  Commissions  were  (within  the  parti- 
cular district)  overlooking  sea  banks  and 
walls,  cleansing  rivers,  public  streams,  and 
ditches  (23  Henry  VIII.  c.  6)    .        .        ,        l.'>32 

Quarantine  Act  (6  Geo.  lY.  c.  78)         .  1825 

Lighting  and  Watching  Act  (3  ft  4  Will  lY. 
a  90) 1833 

Municipal  Corporations  Act  (5  ft  6  Wi!).  lY. 
c.  76) 1835 

An  Act  under  which  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  was  ap- 
pointed (6  4  7  Will.  lY.  c.  76)    .        .  1836 

Yaccination  Act  (3  ft  4  Yict.  c.  29)  .       1840 

„  „       (4  ft  5  Yict.  c.  32)  1841 

Nuisance  Removal  and  Diseases  Prevention 
Act  (9  A  10  Vict.  c.  96)       .        .        .  1846 

It  was  to  expire  in  1818. 

Towns  Improvement  Clauses  Act  (10  ft  11 
Yict.  c.  34) 1847 

The  Public  Health  Act  (11  ft  12  Yict.  c.  63) .        1848 
Generally  considered  as  the  groundwork 
of  our  sanitary  legislation. 

Establishment  of  Generat  Board  of  Health  .        1848 

The  Second  Nuisance  Removal  and  Diseases 
Prevention  Act,  in  substitution  of  the  first, 
which  was  to  expire  (11  ft  12  Yict.  c.  128)        1848 
Amended  in  1849. 

Reconstruction  of  General  Board  of  Health .        1854 

Repeal  of  Nuisance  Removal  Acts  of  1848 
and  1849,  and  substitution  of  Consolidated 
Nuisance  Removal  Act  (18  ft  19  Yict.  c.  121)       1855 

Diseases  Prevention  Act  (18  &  19  Vict.  c.  110)        1855 

General  Bo»rd  of  Health  expires  .        .        1858 

Its  powers  vested  in  the  Privy  Council  (21 

ft  22  Vict.  c.  97) 1858 

liocal  Government  Act  (21  ft  22  Yict.  c.  98)        1858 

Nuisance  Removal  Amendment  Act  (23  ft  24 
Vict.  c.  77) ISoO 

Local  Government  Amendment  Act  (24  ft  25 

Yict.  c.  61) 18(51 

Local  Government  Amendment  Act  (26  ft  27 

Yict.  c.  17) 1863 

Nuisance  Removal  Amendment  Act  (26  ft  27 
Vict.  c.  117) 1863 


Sewage  Utillsatioa  Act,  applying  to  England, 

Scotland,  and  Ireland  (28  ft  29  Yict.  e.  75)  UIS 
First  Sanitary  Act  (29  ft  30  Yict.  c  90)  .  IW 
Public  Healih  (Scotland)  Act  (30  ft  81  Yict 

c.  101) liC 

Sewage  UtUisaUon  Act  (30  A  31  YieL  e.  113)  vm 
Second  Sanitary  Act  (31  ft  32  Yict.  c.  115)  .  IW 
Sanitary  Loans  Act  (32  ft  33  Yict.  c.  100)  .  IW 
Third  Sanitary  Act  (33  ft  34  Vict.  c.  53)  .  UTa 
Public  Health  (England)  Act  (35  ft  36  VUrt. 
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Registration  of  Births  and  Deaths  Act  (37  & 

38  Yict.  c.  88) 1874 

Public  Health   Amendment  Act  (Sanitary 

Laws  Amendment  Act)  (37  ft  38  Yict.  c.  89)  1874 
Public  Health  (Ireland)  Act  (37  ft  3d  Yict. 

C93)  .        . 18T4 

PubUc  Health  (England)  Act  (38  ^  39  Yict. 

c.  55) Vti 

There  are  also  a  number  of  subsidiary  and 
special  Acts  bearing  on,  and  more  or  less  inti- 
mately connected  with,  public  health,  sadi  as 
the  Burial,  Highway,  Factory,  labourers*  snd 
Artisans*  Dwellings,  Sale  of  Food  and  Dmgi, 
Pharmacy,  Alkali,  Smoke,  Public  Worki^ 
Loan,  and  Local  Authorities  Loan  Acts,  re* 
ferences  to  all  of  which  will  be  found  under 
their  respective  headings. 

Sanitation— ;Sk  HToibirK. 

Santonine  (OisHisOs,  Heldt)— The  cryi- 
talline  and  characteristic  principle  of  serenl 
varieties  of  Artemisia,  It  consists  of  pris- 
matic or  tabular  crystals,  tasteless,  inodorous, 
fusible,  volatilisable ;  soluble  in  4500  parts 
of  cold  and  about  250  parts  of  boiling  water ; 
soluble  in  cold  alcohol  and  ether ;  freely 
soluble  in  hot  alcohol.  Tannic  acid  and  tiw 
chloriodide  of  potassium  and  mercury  do  not 
precipitate  solutions  of  santonine.  Solphurie 
acid  has  no  effect  on  it.  The  crystals  acquire 
a  brilliant  yellow  colour  on  exposure  to  son- 
light  without  undergoing  any  change  of  form. 

Santonine  is  a  very  useful  anthelmintic, 
and  is  much  used  in  the  treatment  of  the 
round  worm  especially.  It  has  a  peculiar 
action  on  the  brain,  causing  objects  to  appear 
yellow  or  green. 

Several  most  lamentable  accidents  have 
occurred  lately  from  dispensers  mistaking 
strychnine  crystals  for  santonine. 

Saponification— The  dead  body  some- 
times becomes  converted  into  a  substance 
called  adipocert,  This  process  of  convenion 
is  termed  saponification.  Fourcroy  first  ob- 
served and  described  adipocere  {adeps^  fat; 
cera,  wax),  and  so  named  this  substance  from 
its  properties  being  intermediate  between 
those  of  wax  and  fat.  Chcvreul  made  an 
examination  of  it,  and  found  it  to  be  a  real 
ammoniacal  soap,  with  some  extraneous 
colouring  matter,  a  bitter  substance,  and  an 
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odoiiferoiu  priooipla.  He  ftUo  deCeoted  in 
•onie  ipccimetM  lime,  potaih,  tod  ult.  It  ii 
highly  [inibabte  that  tbe  fibrins  nndergoei 
■low  chui^H  perfectlj  uulogoui  to  thftt  of 
tiia  cu«ine  id  cbecae,  lo  tdmirebl;  inTe«ti- 
IBted  by  lUonileiiu,  uid  detailed  in  the  utiole 
on  cbeesa.     Sti  CheesK. 

Tbe  compoaition  of  Bdipotere  'a  not  con- 
stant, anrl  it  ia  liable  to  lur  aooording  to  the 
nature  of  tbe  medium  to  ubich  the  body  haa 

Neither  pare  fat  nor  pnra  fibrine,  when 
kept  apart,  will  become  laponified ;  for  tbe 
formation  of  adipoccre  it  ia  indiapenaabte  that 
the  animal  tut  ihould  be  in  contact  vitb  lub- 
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r«»dilj— (1.)  In  the  bodiea  of  young  penona, 
the  fat  b«ing  chiefly  external  and  rery  abun- 
dant. (2.)  Id  thoiB  adulta  whoae  bodiea 
abound  in  fat  (3.)  In  bodiei  eipnied  to  the 
•oil  of  water-cloaeta.  (4.)  In  thoae  immened 
in  water,  but  lomcwhat  leaa  rapidly  in  atag- 
nant  than  in  running  water.  (5.)  Keadily  in 
bomid  and  fatty  loili,  eipecially  in  gnve- 
jarda,  where  nomeroua  bodiea  hare  been  piled 
in  contact  with  each  other,  thoie  aituatedat 
Uie  loweat  level  becoming  tooneat  •aponified. 
— (TaTloh.)  The  period  required  for  aa- 
pouification  Tarica  greatly.  A  body  Boating 
in  water  haa  been  found  converted  into  thia 
•dipoceroua  atate  in  a  little  more  than  fiva 
wceki,  but  four  or  fire  yeara  may  elapse  be- 
fore the  proceia  i*  completed,  all  depeudiog  on 
the  conditioDBUader  which  tbe  body  ia  placed. 
■ardlnaa— Tbe  pilchard  {Clupm  pUrhar- 
dia)  ia  the  aardine  of  commerce. 

The  fi»h  are  preieryed  in  oil  in  hcrmetically- 
■ealnl  tic  boiea.  The  proceai  ia  conduetod 
OD  a  Utkb  aeale  on  tbe  coaatof  Brittany.  The 
fiah  are  fint  waabed  in  lea-water.  then  their 
beailaaretakenotf  and  the  intcstiDei  removed  ; 
they  are  tbcn  again  waabed,  dried,  and  ncit 
immenedforabrief  period  in  boiling  oil;  and 
laatly  pluced  in  tin  boiea,  which  are  eipoied 
to  a  ateam  lieat,  and  hemietioilly  aealed. 

Sardinea  are  chaTBcteriied  by  fatty  matter 
incoqwrated  witli  the  fleah,  and  are  eonae- 
qncntly  highly  nutritioua. 

Sprats  and  other  sinnll  fish  are  frequently 


tctnate  layers  of  aalt.  They  are  then 
ind  allowed  to  remain  until  lactic  fer- 
jn  ia  set  op  and  the  maaa  becomes 


aouT.  Sauerkraut  it  naed  by  the  Germans  and 
other  northern  nation*  of  Europe  eiteoaively, 
initead  of  fteab  regetablea,  in  winter. 

SkiUkgAS— Disease  J  and  an  wholesome  ' 
meat  is  frequently,  especially  in  large  towns, 
employed  for  tbe  manufacture  uf  aausagea; 
and  quantities  of  putrid  and  diaeaaad  pork, 
beet,  Jm!.,  are  weekly  aeiied  in  London  "on 
the  way  to  the  aaosage-maker. "  Nor  i*  thit 
I  all,  for  many  of  tbe  more  enterpriaing  of  the 
manufaeturera  add  hone-fleib,  which  praoUoo 
cannot  be  too  strongly  condemned ;  althongh 
it  must  be  allowed  that  good  healthy  hone- 
fieib  ia  certainty  preferable  to  diseated  pork 
or  decomposed  beef. 

Mr.  Richaniaon,  officer  of  the  local  board  ot 
health  of  Newton  Heath,  near  Uancbester,  in 
bis  evidonc«  soma  years  ago  before  the  Com- 
mittee of  Adulteration,  aaid;  "We  have  in 
Newton  five  knackers'  yarda,  and  there  ia  only 
one  in  Manchester.  Tbe  reason  is,  that  they 
have  so  much  toleration  in  Newton  ;  and  it 
haa  bean  a  source  of  great  profit  to  them,  be- 
canaa  they  have  the  aclling  of  the  beat  portiona 
of  the  hone-flesb  to  mii  with  potted  meat*. 
I  can  aay  for  a  fact  that  tbe  tonguei  of  horses 
particularly,  and  the  best  portions  (such  ai 
the  hiDdquirteraof  hones),  are  generally  sold 
to  mil  with  collared  brawn— or  pigs'  heada,  aa 
they  an  called  with  ua— and  for  aauaages  and 
polonies.  I  understand  also,  from  those  who 
have  been  in  the  habit  of  making  them,  tbat 
hone-flesh  materially  aasists  tbe  making  of 
sansagee;  it  i*  a  hard  fibrine,  and  it  mixes 
better,  and  it  keeps  them  hard,  and  they  last 
longer  in  the  ahop  window  before  they  are 
sold,  becsuse  otherwise  the  taougea  run  to 
water  end  become  soft  and  pulpy.  I  believe 
hone-fleah  also  materially  aasists  Qcrman 
BBUeages  ;  it  keeps  them  haul." 

Sausages  bought  in  Urge  towns  in  the  asnal 
way  can  tucrr  bt  dependrd  upon,  and  it  ia  lur- 
priiing,  coniidoring  the  cheapness  of  sausage- 
making  machines,  and  the  ease  with  which 
they  can  be  prepared,  that  such  articles  an 
not  more  generally  manufactured  at  home. 

Sausages,  and  more  particularly  tbe  large 
sausages  of  Germany,  frequently  become 
poisonous  from  the  development  of  a  peculiar 
substance,  the  nature  of  which  it  at  present 
unknown.  Uany  believe  it  to  be  a  rancid 
fatty  acid  proJiiced  during  deeomposiUon  of 
the  meat;  others,  that  acrid  pfrogenuus 
acids  are  produced  during  tbe  drying  and 
■moking  of  the  aauaages ;  and  tome,  again, 
that  a  poiaonou)  organic  alkaloid  ia  developed 
[luring  the  decay  of  these  articles.*  Liebig 
ucribes  the  effects  to  an  animal  ferment ;  and 
M.  Vanden  Corput,  one  of  the  latest  obaerven, 
■  lUa  ia  not  improtiaUe,  («■  note,  pi  Ml. 
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telli  OB  that  the  poisonoiu  efTects  of  sausagei 
are  due  to  a  f  an^oi  of  the  nature  of  a  sarcina, 
or  what  he  calhi  Sarcina  botulina.  Subsequent 
observations  have  to  a  slight  extent  confirmed 
this  view,  since  it  is  always  noticed  that  in 
sausages  so  affected  a  peculiar  mouldiness  is 
present,  and  the  poisonous  property  is  usually 
observed  in  April,  when  these  cryptogamic 
organisms  are  most  active. — (Lethebt,  Chemi- 
cal XewH,  February  18G9,  and  "  Food.") 

Dr.  Taylor,  however,  carefully  examined  a 
slice  of  u  sausage  which  had  caused  the  death 
of  a  child,  and  did  not  detect  a  poisonous 
princi]>lc  of  any  kind  ;  but  he  does  not  state 
whether  fungi  were  looked  for. — (Principles 
of  Jurisprudence,  vol.  i.  p.  311.) 

With  regard  to  the  symptoms  of  sausage- 
poisoning,  in  sixty-six  cases  which  occurred  at 
Kingsland  (British  and  Foreign  Medical  Re- 
view, January  18G0,  p.  197),  the  symptoms 
were  tliose  of  a  narcotic  irritant  i)oison.  One 
man  died  comatose,  but  the  pott-morttm  in- 
spection only  showed  inflammation  of  the 
lower  end  of  the  small  intestine  and  distention 
of  the  gidl-bladder.  Nothing  of  a  poisonous 
nature  could  be  discovered  in  the  food  or  the 
body. 

The  disease  in  question  has  been  more  often 
observed  in  Germany  than  in  England.  Four 
hundred  cases  of  sausage-poisoning  are  stated 
to  have  occurred  in  "VVurtemburg  alone  during 
the  last  fifty  years,  and  of  these  150  have 
been  fatal. 

A  writer  in  a  popular  journal,  speaking  on 
sausages,  recently  aflSrmed  that  in  London  the 
best  sausages  were  obtained  from  shops  the 
proprietors  of  which  did  not  object  to  selling 
to  their  customers  sausage-meat ;  and  that 
sausages  obtained  from  those  places  where  a 
request  for  a  small  quantity  of  such  meat  was 
met  with  a  refusal  were  invariably  bad. 

A  pea  sausage  was  largely  used  by  the 
Germans  in  the  Franco-Prussian  war.  It  was 
made  by  mixing  i>ea-flour  and  fat  pork  with 
a  little  salt;  and  contained  in  100  parts,  IG'2 
of  water,  719  of  salts,  12*297  of  albuminates, 
33 -Go  of  fat,  and  30-603  of  carbo-hydrates.  It 
is  ready  cooked,  but  can  be  made  into  a  soup. 

Savin— The  fresh  and  dried  tops  of  Juni- 
pcrus  Sabinaj  collected  in  spring  from  plants 
cultivated  in  Britain.  These  tops  owe  their 
activity  to  the  volatile  oil  (CioHjg),  specific 
gravity,  "915;  besides  which,  a  resin,  gallic 
acid,  and  the  ordinary  ingredients  of  young 
tops  are  present.  The  fresh  tops  consist  of 
the  young  branches  enveloped  in  minute 
imbricated  appressed  leaves,  in  four  rows  of 
a  dark  green  colour,  strong  and  peculiar  dis- 
agreeable odour  and  taste.  The  tops  can  be 
detected  when  in  coane  powder  by  means  of 


the  microaoope,  aa  the  woody  fibres  ezUs 
the  circular  porea  which  chazactciiae  tk 
gymnosperms. 

This  substance  ia  used  aa  a  popular  abortiTt, 
and  has  on  several  occaaiona  proved  fatsL  li 
acts  by  producing  violent  pain  in  the  abdenoi, 
vomiting,  and  strangury.  After  death  tk 
gullet,  stomach,  and  inteatinet,  with  tk 
kidneys,  have  been  found  mnch  inflamed  <f 
congested.  It  acta  as  an  abortive  by  giviitga 
violent  shock  to  the  system,  under  which  tu 
uterus  may  expel  its  contents.  The  mau 
relied  upon  for  the  detection  of  savin  xrt  the 
odour  evolved  when  the  powder  is  distillwl 
or  boiled  with  water,  and  the  microicupic 
characters. 

Soammony — The  gum  -  resin  emitted 
from  the  cat  root  of  Convoivulus  Scamn^mii 
(Linn.),  or  Aleppo  scanunony  plant.  It  ocean 
in  masses  irregular  in  shape  and  sise,  of  s 
blackish-green  colour,  covered  with  a  it* 
powder,  porous,  brittle,  with  a  shining  fnc- 
ture.  It  is  easily  triturated,  and  forms  u 
emulsion  with  water.  It  has  a  musty  odour, 
and  makes  a  lather  when  rubbed  on  the  nr- 
face  with  water.  The  taste  is  nauseous  and 
acrid  after  a  few  minutes.  Hydrochloric  scld 
dropped  upon  it  emits  no  bubbles,  nor  does 
the  powder  digested  in  water  at  a  heat  of  KOT 
F.  become  blue  when  iodide  of  potash  snd 
dilute  nitric  acid  are  simultaneously  added. 
Out  of  100  grains,  78  should  be  soluble  ia 
ether.  The  tincture  of  pure  scammooy  ii 
not  turned  green  by  nitric  acid. 

Scammony  consists  chiefly  of  a  reain,  some* 
times  in  the  form  of  a  glucoeide,  sometimes  is 
part  as  a  resinous  acid;  the  latter  is  sol  obis 
in  ammonia.  Scammony  resin  is  soluble  in 
alcohol  and  ether,  but  precipitated  from  it> 
solution  on  the  addition  of  water. 

With  water  or  saliva,  scammony  yields  s 

milky  fluid.     It  readily  takes  fire  and  burai 

with  a  yellowish  flame.     The  following  are 

the  results  of  three  analyses  of  the  same 

number  of   samples   of   scammony  by  Dr. 

Christison ; — 

Pure  Seamwkony. 

Old. 
Resin      .  81*3 


Gam 

Starch  (fecula) 
Lignia  and  sand 
Water    . 


60 
10 
3-5 
7-7 


Old. 

83  0 

8D 


MoUt 
60 


3-2 

7-3 


50 


100*0  101-4  100< 
There  are  three  principal  varietiei  or 
qualities  of  scammony  known  in  the  market- 
viz.,  virffin  (specific  gravity,  1*21),  seeowU 
(specific  gravity,  1-460  to  1-463),  and  tkirdt 
(specific  gravity,  1*465  to  1*600).  The  virgin 
scammony  is  the  only  kind  which  onght  to  be 
used  in  medicine.  The  powder  of  the  virgin 
scammony  examined  with  a  |  -  inch  object- 
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glAsi  is  observed  to  consist  of  numerous 
angular  and  resinous  fragments  of  a  greyish- 
brown  colour,  and  of  variable  size,  which  arc 
Uackish  or  even  qaite  black.  These  are  best 
leen  when  the  powdered  scammony  is  viewed 
as  an  oiKiquc  object.  In  the  residue  left  after 
the  removal  of  the  resin  by  sulphuric  ether, 
considerable  quantities  of  vegetable  tissue, 
cellular  tissue,  woody  fibre,  fragments  of 
spiral  vessels,  and  stellate  cells  may  fre- 
quently be  detected  by  the  microscope. 

A<I i(f UratioM.— fi&immonj  i%  largely  adul- 
terated in  tlie  country  of  its  iiroduction,  and 
again  on  its  arrival  in  England.  The  follow- 
ing substances  are  generally  used  for  this  pur- 
pose :  chalk,  starch,  guaiaoum,  jalap,  colo- 
phony, dextrine,  gum  tragacanth,  bussorine, 
•and,  and  sulphate  of  lime. 

Dfttrtion  of  AdulteratioM.— Jalap  rttin  is 
insoluble  in  ether  and  oil  of  turpentine; 
digested  in  a  watch-glass  with  oil  of  vitriol,  a 
crimson-coloured  solution  is  obtained. 

Ouaincum, — A  piece  of  paper  moistened 
with  the  tincture  becomes  blue  when  exposed 
to  nitrous  acid  fumes. 

Starch  may  be  detected  by  the  microscope 
and  by  the  iodine  test.  Corrosive  sublimate 
with  almond  soap  produces  a  blue  colour,  and 
if  a  solution  of  ammonia  be  mixed  with  any 
substance  containing  guaiacum,  a  very  frothy 
liquid  is  the  result. 

Resin  is  dissolved  by  turpentine,  which  has 
a  very  slight  action  upon  scammony.  Sul- 
phuric acid  dropped  upon  resin  immfdiaUlj/ 
reddens  it,  whereas  dropped  upon  scammony 
this  red  colouration  is  only  produced  after 
some  minutes.  The  odour  also  of  resin  is  very 
perceptible  when  scammony  adulterated  with 
it  is  triturated  in  a  mortar. 

Dextrine  and  starch  may  bo  detected  by  the 
microscope  and  the  addition  of  iodine. 

The  inorganic  adulterations  will  be  easily 
detected  by  an  examination  of  the  ash. 

Scarlet  TeYer—See  Feveb,  Scarlet. 

BosLwenging,  Xlemoval  of  Refnae— A 

proper  disposal  of  refuse  is  as  necessary  in  the 
case  of  an  isolated  country-house  as  in  that  of 
an  urban  dwelling.  In  the  former  case,  where 
there  is  a  garden  there  can  be  no  diflSculty 
about  the  matter,  nor  should  there  be  any 
nuisance.  The  refuse— such  as  potato-parings, 
cablmge-stalks,  ashes,  and  other  solid  debris- 
is  used  upon  the  garden,  and  in  the  meantime 
stored  for  use  at  a  distance  from  the  house  in 
a  water-tight,  covered,  ventilated  receptacle, 
the  grand  rule  to  be  kept  in  mind  being  that 
household  refuse  must  be  kept  dry^  and  must 
be  stored  in  small  quantities  only.  The  place 
for  storing  refuse  is  usually  called  an  ashpit. 
A  proper  ashpit  for  an  ordinary  house  should 


not  be  too  large :  it  should  have  a  proper 
sloping  cover,  fitting  tightly,  so  as  not  to  ad- 
mit any  rain ;  the  bottom  should  be  so  con- 
structed as  to  be  perfectly  dry,  and  there 
should  be  a  small  veutilating-pipe  communi- 
cating with  the  interior. 

The  most  difficult  cases  with  regard  to  the 
disposal  of  refuse  are  villages  where  a  house, 
and  often  a  whole  block  of  houses,  have  no 
back  door  nor  any  yard  whatever,  and  the  rest 
of  the  village  so  well  provided  in  this  respect 
that  the  appointment  of  a  scavenger  for  the 
whole  place  is  out  of  the  question.  In  such  a 
case  the  owner  or  owners  should  contrive  to 
get  a  place  where  a  common  ashpit  could  be 
built  for  the  whole,  and  the  occupiers  by  sub- 
scribing a  small  sum  could  have  this  {leriodi- 
cally  emptied.  This  voluntary  action  failing, 
the  sanitary  authority  have  power  to  build  a 
proi)er  receptacle,  and  make  bylaws,  casting 
upon  the  occupier  the  duty  of  removing  hii 
refuse  at  certain  intervals. 

Another  difficult  case,  which  as  it  has  actu- 
ally occurred  in  the  author*s  district,  and  as 
there  may  be  others  analogous  to  it,  it  may  be 
of  use  to  mention,  is  that  of  a  small  fishing 
hamlet  situated  close  to  the  sea,  whilst  be- 
hind and  on  all  sides  arise  precipitous  rocks. 
Few  of  the  houses  in  the  place  alluded  to  had 
any  yards  at  the  back  whatever.  The  refuse 
itself  was  extremely  offensive,  consisting  of 
the  debris  of  fish.  Removal  by  horses  and 
carts  was  out  of  the  question,  and  as  it  was  a 
most  romantic  spot,  visited  by  thousands,  it 
was  important  that  a  good  system  of  scaveng- 
ing should  be  adopted.  The  difficulties  were 
met  by  the  erection  of  public  ash-receptacles 
and  the  appointment  of  a  scavenger,  who  by 
means  of  donkeys  conveyed  the  refuse  haii 
a  mile  from  the  place  to  be  utilised  on  the 
land. 

In  houses  with  deficient  back  i)remises  most 
of  the  offensive  refuse,  especially  that  of  a 
vegetable  nature,  can  be  thrown  on  the  back 
of  the  kitchen  fire,  and  allowed  to  smoulder 
harmlessly  away ;  but  these  simple  remedies 
dirty  and  careless  people  are  slow  to  adopt. 

It  may  be  laid  down  that  in  all  rural  vil- 
lages or  places  under  the  jurisdiction  of  rural 
authorities,  there  are  at  least  two  cases  in 
which  either  a  scavenger  should  be  appointed, 
or  at  all  events  arrangements  made  for  the 
removal  of  refuse  by  any  of  the  legal  provi- 
sions given  at  the  end  of  this  article— 

L  Where  any  general  nuisance  arises  from 
a  want  of  facility  for  the  removal  of  refuse. 

2.  In  places  sparsely  populated  during  the 
winter,  but  which  are  in  summer  placet  of 
fashionable  resort. 

On  the  other  hand,  in  places  where  there 
is  every  facility  for  the  occupier  to  deal  with 
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his  refuse,  it  ii  better  to  cast  upon  bim  tbe 
burden  of  dealing  witb  it ;  but  even  in  tbat 
case,  Tillages  of  any  size  will  require  strict 
supervision  by  the  local  authority,  and  arrange- 
ments must  be  made  for  the  cleausing  of  the 
streets,  the  removal  of  matters  from  the  grat- 
ings which  might  choke  the  drains,  and  fre- 
quent inspection  of  the  traps. 

As  for  towns,  scaveugiog  of  a  public  nature 
is  one  of  those  essential  things  so  obvious  as  to 
need  scarcely  any  notice.  The  urban  authority 
should  see  that  the  ashpits  are  properly  con- 
structed, and  that  in  those  cases  where,  from 
past  unhappy  errors  of  construction,  there  are 
no  other  means  of  removing  all  kinds  of  refuse, 
including  excrctal  matter,  than  by  hand,  the 
pails,  buckets,  or  boxes  are  so  made  that 
when  placed  in  the  street  awaiting  the  arrival 
of  tbe  scavenger  no  nuisance  arises. 

Scavenging  of  an  offensive  nature — such  as 
the  emptying  of  cesspools,  the  cleansing  of 
privies,  the  removal  of  manure— should  not 
be  allowed  to  bo  effected  except  between  the 
hours  of  10  P.M.  and  6  A.M.  Ordinary  re- 
moval of  dust  and  daily  refuse  sliould  be  per- 
mitted at  any  time  except  between  9  a.  11.  and 
10  p.m. 

The  place  where  street-sweepings,  dust,  &c, 
are  dci)09ited  uhould  be  carefully  selected  by 
the  local  authority. 

Dust-carts,  &c.,  should  have  a  bell  attached 
to  them,  and  those  who  have  anything  which 
requires  removal  should  put  a  card  in  the 
window  with  the  letter  D'  upon  it. 

The  scavengers  should  be  paid  by  the  local 
authority;  nor  should  they  be  allowed,  as 
they  frequently  are,  to  extort  money  in  addi- 
tion to  their  wages  from  those  who  require 
their  services. 

It  is  not  Lawful  to  erect  or  rebuild  a  house 
without  an  ashpit  furnished  with  proper  doors 
and  coveringrt.  Penalty  for  default,  £"20  or 
less. — (P.  H.,  s.  35.)  And  if  a  house  ai)pear8  to 
be  witliout  a  proper  ashpit,  the  local  authority 
is  to  give  notice  to  the  owner  or  occupier  to 
provide  the  same.  In  default  the  authority 
may  do  the  work,  recovering  the  expenses 
summarily.— (P.  H.,  s.  36.) 

Provision  is  also  made  that  houses  used  or 
intended  to  be  used  as  a  factory  shall  have 
a  proper  ashpit  in  which  to  deiK)sit  refuse. 
Penalty  for  neglect  of  notice  £20,  and  408.  per 
day  during  default— (P.  H.,  s.  38.) 

Every  local  authority  may,  and  when  re- 
quired by  order  of  tho  Local  Government 
Board  shall,  themselves  undertake  or  contract 
for- 

The  removal  of  house  refuse  from  premises  ; 
The  cleansing  of  earth-closets,  privies,  ash- 
pits, and  cesspools ; 
either  for  the  whole  or  any  part   of   their 


district :  moreover,  every  orbui  anthocitj 
and  any  rural  anthoritj  inrested  by  t^ 
Local  Government  Board  with  the  vequiatt 
powers  may,  and  when  required  by  cider  of 
the  said  board  shall,  themselvea  undertake  or 
contract  for  the  proper  cleansing  of  atrecti, 
and  may  also  themselves  undertake  cr  coo- 
tract  for  the  proper  watering  of  streets  i<x  the 
whole  or  any  part  of  their  district. 

All  matters  thus  collected  by  tbe  loesl 
authority  or  contractor  may  be  sold  or  other- 
wise disposed  of,  and  any  profits  thus  made 
by  an  urban  authority  shall  be  carried  to  tbe 
account  of  the  fund  or  rate  applicable  by 
them  for  the  general  purposes  of  the  Public 
Health  Act ;  and  any  profit  thus  made  by  a 
rural  authority  in  respect  of  any  contributory 
place  shall  be  carried  to  the  account  of  the 
fund  or  rate  out  of  which  expenses  thus  is- 
curred  by  that  authority  in  such  contribntoiy 
j)lace  are  defrayed. 

If  any  person  removes  or  obstructs  the  locsl 
authority  or  contractor  in  removing  any  mat- 
ters thus  authorised  to  be  removed  by  the 
local  authority,  he  shall  for  each  offence  be 
liable  to  a  penalty  not  exceeding  Jive  poutuU : 
provided  that  the  occupier  of  a  house  within 
the  district  shall  not  be  liable  to  such  penalty 
in  respect  of  any  such  matters  which  are  pro- 
duced on  his  own  premises  and  are  intended 
to  be  removed  for  sale  or  for  his  own  use,  and 
are  in  tho  meantime  kept  so  as  not  to  be  a 
nuisance. — (P.  II.,  s.  42.) 

\Miere  the  local  authority  do  not  themielTcs 
undertake  or  contract  fur — 

The  cleausing  of  footways  and  pavements 
adjoining  any  premises, 

The  removal  of  house  refuse  from  any  ite- 
mises, 

Tho  cleansing  of  earth-closets,  privies,  ash- 
pits, and  cesspools  belonging  to  any  pre- 
mises, 
they  may  make  bylaws  imposing  the  duty  of 
such  cleansing  or  removal,  at  such  intervals 
as  they  think  fit,  on  the  occupier  of  any  Kuch 
premises. 

An  urban  authority  may  also  make  bylavf 
for  the  prevention  of  nuisances  arising  from 
snow,  filth,  ashes,  and  rubbish,  and  for  the 
l)revention  of  the  keeping  of  animals  on  any 
premises  so  as  to  be  injurious  to  the  itublic 
health.— (P.  H.,  s.  44.) 

Any  urban  authority  may,  if  they  see  fit, 
l>rovide  in  proper  and  convenient  situationi 
receptacles  for  the  temporary  deposit  and  col- 
lection of  dust,  ashes,  and  rubbish ;  they  may 
idso  provide  fit  buildings  and  places  for  the 
deposit  of  any  matters  collected  by  them  in 
pursuance  of  the  Public  Health  Act— (P.  H., 
s.  45.) 

If  a  local  authority  who  have  themielTei 
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undertaken  or  contracted  for  the  removal  of 
hooM  refute  from  premises,  or  the  cleansing 
of  earth-closets,  privies,  ashpits,  and  cesspools 
fail,  without  reasonable  excuse,  after  notice  in 
writing  from  the  occupier  of  any  house  within 
their  district  requiring  them  to  remove  any 
house  refuse  or  to  cleanse  any  earth-closet 
or  privy,  belonging  to  such  house  or  used  by  the 
occupiers  thereof,  to  cause  the  same  to  be 
removed  or  cleansed,  as  the  case  may  be,  with- 
in seven  days,  the  local  authority  shall  be 
liable  to  pay  to  the  occupier  of  such  house  a 
penalty  not  exceeding  five  shillings  for  every 
day  during  which  such  default  continues  after 
the  expiration  of  the  said  period.— (P.  H.,  s. 
43.)    See  Sewage,  Disposal  or ;  Slops,  &c. 

BoentmSee  Perfumes. 

SohooUi,  Sohool  Hygiene— The  hygi- 
ene of  schools  is  naturally  subdivided  into  (1) 
the  school  itself  as  regards  site,  construction, 
&c.;  and  (2)  the  effect  of  school  influences 
upon  the  children. 

L  Site,  Construction,  <C*c.-— In  the  matter  of 
■ite,  space  is  of  the  first  importance  ;  but,  on 
the  other  hand,  schools  are  essential  in  the 
most  crowded  parts  of  our  cities,  whore  suit- 
able positions  are  difficult  to  obtain,  and  the 
enormous  sum  required  to  purchase  ground  of 
necessity  frequently  limits  the  space  on  which 
the  school  stands  to  a  narrow  strip.  Here 
there  only  appears  one  remedy— that  is,  to 
build  schools  for  poor  children  in  suburban 
sites,  and  run  free  trains  or  coaches  to  them. 

The  most  important  part  of  a  school  is  the 
schoolroom.  The  Privy  Council  have  laid  down 


certain  rules  as  to  minimum  of  space  and  the 
sanitary  conditions  of  schoolrooms ;  for  ex- 
ample, no  school  is  entitled  to  receive  any 
annual  grant  from  this  source  unless  it  is  held 
'*in  a  building  certified  to  be  healthy,  pro- 
perly lighted,  draincd,'and  ventilated,'supplied 
with  offices,  and  containing  in  the  principal 
schoolroom  at  least  80  cubicfl  feet  of  internal 
space  for  each  child  in  average  attendance.*' 
On  this  point  Dr  Smith  very  properly  remnrka, 
'*  It  is  stated,  and  will  not  be  denied,  that  a 
school  cannot  be  properly  worked,  nor  the 
children  assembled  in  class,  with  a  less  amount 
of  floor  space ;  but  it  seems  to  me  quite  below 
what  is  desirable.  I  find  that  a  boy*s  seat 
and  desk  require  4  square  feet ;  and  space 
in  a  class,  at  least  3  square  feet  per  boy. 
But  BO  far  as  space  is  concerned,  the  worst 
parts  of  most  schools  are  the  galleries  or  raised 
tiers  of  seats  in  which  the  infants  are  placed, 
as  closely  packed  as  flower-pots  in  a  green- 
house." 

The  recent  legislation  on  education,  and 
the  compulsory  construction  of  new  schools, 
with  the  enlai^ment  of  others,  have  greatly 
altered  the  aspects  of  the  question.  All 
public  schools  are  now  bound  to  have  suffi< 
cient  space,  and  properly  constructed  school- 
rooms and  offices.  It  is  a  question  whether 
the  actual  cubic  space,  even  in  the  best  con- 
structed schools,  is  sufficient,  for  it  require! 
a  perfect  S3;  stem  of  ventilation  to  keep  the 
air  sweet  and  pure.  There  are  few  schools  in 
this  country  in  which  the  air  during  class- 
time  is  not  uni>leasantly  stuffy  and  disagree- 
able ;  and  in  a  recent  paper  on  school  hygitoe 
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Fig.  75. 
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whioli  ■choola  should  be  ventilated  are  con- 
■idered  under  Ventilation.  Fig.  75  will, 
however,  show  the  excellent  system  devised 
by  Bfr.  Mott,  by  which  a  constant  current  of 
warm  air  is  maintained,  and  the  products  of 
respiration,  &c.,  are  rapidly  carried  away  up 
the  shaft  shown  in  the  figure,  while  at  the 
same  time  there  is  no  perceptible  draught. 

School  Office^.— The  offices  consist  of  (1)  the 
staircase;  (2)  the  cloak-room;  (3)  the  latrines; 
(4)  the  lavatory. 

The  staircase  should  be  spacious,  well 
ventilated,  and  the  banisters  provided  with 
obstacles  at  equal  distances  to  prevent  the 
children  from  sliding  down  the  rail. 

The  cloak-room  is  a  very  important  appen- 
dage. In  some  schools  the  clothes  are  put 
in  an  indiscriminate  heap  into  a  basket,  or 
into  a  dark  closet.  The  result  of  heaping 
together  a  mass  of  foul  garments  may  easily 
be  imagined.  Zymotic  disease  is  propagated, 
vermin  engendered,  and  the  clothes  acquire 
a  disagreeable  odour.  It  is  of  the  greatest 
importance  that  every  school  should  have  a 
proper  place  in  which  clothes  may  be  separ- 
ately hung  up  and  orderly  arranged. 

The  latrines.  It  is  a  false  economy  to  be 
niggardly  in  expense  with  regard  to  the 
latrines.  As  each  child,  as  a  matter  of  fact, 
cither  from  necessity  or  more  often  as  an 
excuse,  pays  a  visit  during  each  school-time 
to  the  closet,  this  part  of  the  establishment 
should  be  as  perfect  as  possible.  Water-closets 
do  not  appear  to  answer.  The  earth  system 
for  schools  is  probably  the  best,  as  the  requisite 
attention  can  always  be  given.  In  any  town, 
however,  where  the  Liemur  system  of  sewage 
removal  may  hereafter  be  in  o])eration,  the 
pneumatic  privies  will  leave  nothing  to  be 
desired.    Sec  Sewage. 

The  lavaXory.  There  certainly  should  be  a 
lavatory  to  every  school,  even  to  day-schools. 
This  should,  of  course,  have  a  plentiful  supply 
of  water  for  washing  and  drinking  purposes, 
and  especial  care  should  bo  taken  that  the 
water  is  pure.  Iklany  of  the  poorer  children 
really  require  to  be  taught  practical  cleanli- 
ness, which  at  their  own  homes  is  almost 
impossible. 

The  play-groMnd  should  have  no  unhealthy 
surroundings.  It  should  bo  as  ample  as  pos- 
sible, and  every  facility  given  to  gymnastic 
exercises,  especially  those  of  a  light  character. 
Ko  gymnastic  exercises,  such  as  marchinj;  or 
drilling,  should  be  allowed  in  the  school- 
room, as  clouds  of  dust  are  necessarily  raised, 
which  cannot  fail  to  be  injurious. 

The  hours  of  study  in  all  elementary  schools 
should  not  be  too  long.  The  experience  of 
the  half-time  system^  which  is  a  name  given  to 
a  method  of  schooling  provided  by  law  for 


children  employed  in  factories  and  wockdio|B, 
and  which  aecorea  to  nich  childmi  half  tit 
number  of  hours  spent  by  ckildran  not  tt 
manual  work  in  pablic  schools,  abows  thst 
these  half-time  sdiolan  learn  quite  as  mod 
as  the  children  who  are  in  the  aaine  lehosli 
twice  as  many  hours  a  day,  and  every  pne* 
tical  teacher  must  know  that  a  child  wbo  ii 
in  school  six  hours  seldom  really  studies  moes 
than  half  that  time.   There  cannot  be  a  doabt 
that  four  hours  a  day  is  ample  in  elementuy 
schools.    More  advanced  and  older  sdiolaa 
might  study  six  without  injury.    All  leiMai 
should  be  learned  in  school,  none  takes  cot  ie 
be  studied  at  home  on  any  consideration. 

2.  School-Life,  Influences  of, — SchooMif* 
is  not  without  its  evils.  Even  apart  from 
those  general  insanitary  conditions  foand  ia 
many  schoolrooms,  there  are  special  info. 
ences  which  appear  to  exhaust  themselres  an 
the  osseous  and  nervous  systems  principdlr. 
The  third  question  of  the  State  Botid  d 
Health  bears  upon  this  point,  the  qsestira 
and  summary  of  the  answers  were  si  fol- 
lows : — 

**  Question  IIL  Is  the  injury  most  apt  to 
fall  on  the  osseous,  the  respiratory,  the  di^ 
tive,  or  the  nervous  system  ? 

"  Answered  substantially  as  foUo  s  :— 

<  Oa  the  osseoufl  system,'  by        ...      1 
'  On  the  osseous  system,  between  fifth  sod 

eiRhth  year/  bj 1 

*  On  the  osseoos  system,  before  paberty/  bj     1 

*  On  the  respiratory  system,'  by  .  .2 

*  On  the  respiratory  system  in  boys,'  by  1 
'  On  the  respiratory  system  after  fifteenth 

year,'  by 1 

<  On  the  lUgestiTe  system,' by     ...     1 
'On  the  digestive  system  in  boys,'  by  1 

*  On  the  nervous  system/  by  .       .    W 
*0n  the  nervous  system  before  fifteenth    . 

year,'  by 1 

'  On  the  nervous  system  after  puberty,'  by.     1 

*  On  osseous  and  nervous  systems,'  by  3 

*  On  osseou.^  respiratory,  and  ner^'ous,'  by      3 

*  On  respiratory  and  nervous,'  by       .       .14 

*  On  digestive  and  nervous,'  by  .  .15 

*  On  neither  system,' by      ....      4 

» Uncertain/ by 7" 

One  of  the  most  interesting  answers  was 
that  of  Dr.  Buchanan,  who  says  :— 

My  attention  has  been  directed  for  serend  yesrs 
to  the  effects  of  position  in  schools  upon  the  tipind 
column.  I  was  first  induced  to  notice  it  in  oar  high* 
school  girls,  from  the  fact  that  they  could  bepoiot«d 
out  from  grammar-school  girls  of  the  same  i^  bj 
their  awkward  attitude  and  swinging  step,  and  I  was 
led  to  trace  it  to  some  cause  satisfactory  with  theory. 
I  found  in  the  high-school  that  the  desk  was  pliced 
so  far  from  the  seat,  in  order  that  they  might  hire 
room  between  seat  and  desk  to  stand  daring  recita- 
tion, that  they  could  not  rest  their  books  apon  the 
desk  without  leaning  forward  to  study,  which  fully 
accounted  for  the  stooping  and  rounding  of  the  ipine 
and  shoulders  in  six  months  after  leaving  tho 
grammar  school— which  they  did  on  an  svenge  st 
the  age  of  twelve  and  a  half  years. 
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There  ia  n.  general  imprewion  (vliieh  an 
ba  well  founded  or  not)  that  (Jefonnitia  i 
the  yertebral  column,  f onnerl j  r»r«,  »re  bow 
on  the  increue ;  thii  ia  moit  certuulj  dni  ii 
a  meunre  to  ill-coDitructed  aeati. 

It  ia  generallf  udmitted  that  tbe  be«t  fora 
of  Boat  is  ODC  whicli  is  mutable  to  the  tin  U 
the  acbolar,  and  vhicfa  hii  a  properlj-ihijixl 
bMk  BO  aa  to  aupporttbe  apintil  column.  IV 
long  forma  and  deakt,  and  the  tmngement  ii 
eUiKB  locording  to  ability,  ii  the  vont 
BfBtem  poiaihle;  then  ahould  be  lepuiia 
table*,  one  fur  each  uholar,  aocording  W  hii 


eiperimentalljr  bj  M.  lo  Dr.  Gnillaiinw,  wis 
givea  the  foUawiiig  table  (Aunale*  d'HjgieM, 
1874) :- 


IldghtotPaplU. 

HetKht  of 

nelBhlor 

Beat 

ReHAIof 

Feet 

iD^hea. 

iDcbeL 

Intts 

9« 

33  „  3-6 

147 

86 

10< 

9-5 

11-1 

3-9  „  i-2 

17  fl 

10-3 

4-2  „  4-3 

lS-1 

11-2 

im 

15D 

4S  „  51 

20'4 

131 

161 

Bl  „  54 

21-6 

141 

ni 

Aceording,  then,  to  thii  Kheme,  ttbin  tod 
bencbea  of  eight  different  aiiea  would  be  le- 

It  would  appear  from  the  inqniriei  of  the 
Mowacbuaett*    State   Boanl   of    Health  in 
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America,  and  from  observations  in  our  own 
ooantnr,  that  school-life  has  a  serious  influ- 
•aoe  on  the  sight. 

'*  In  Winchester,  U.S.,  twenty-four  children 
from  a  primary  school  (ages  from  five  to  ten), 
M  many  from  a  grammar  school  (ages  from  ten 
to  fourteen),  and  as  many  from  a  high  school 
(ages  from  fourteen  to  eighteen),  sexes  equally 
divided,  were  taken  in  separate  squads  to  a 
well-lighted  hall,  where  their  eyesight  was 
tested  with  the  test-types  of  Dr.  H.  W. 
Williams,  and  in  such  a  way  that  one  child 
eonld  not  '  prompt  *  another,  and  with  the 
following  result : — 

Primary 12  boys 1  slightly  defectiye. 

V2  Rirls 1  short-sighted. 

Orun]nar....l2  boyi l  very  defective. 

IS  girls...  .1  (>hort-9i|rhted. 
High 12  boys 2  very  defective. 

12  girls 1  short-sighted,  1  defective. 

**  The  teachers  had  been  asked  to  send  no 
child  whoso  sight  was  known  to  be  defective. 

'*In  Wakefield  twenty-four  children  were 
similarly  tested  in  each  of  seven  schools,  the 
Mzei  being  very  nearly  equally  divided. 
Results  as  follows : — 

Primary  (7^  years)— 2  very  slightly  defective,  1 
iUfhtly,  2  markedly. 

First  Intermediate  (0  years) — 3  very  slightly  defec- 
ttve,  2  slightly,  1  decidedly,  1  very. 

Second  Intermediate  (10  years} — 1  very  slightly 
defBCtive.  2  slightly,  1  decidedly. 

nrst  Grammar  ril}  years) — 6  very  slightly  defec- 
tive, I  sliphtly.  1  decidedly. 

Second  Grammar  (12|  years) — 3  very  slightly  de- 
iMtive,  2  slightly. 

Advanced  Grammar'O^I  years) — 6  very  slightly 
4sfsetive,  1  slightly,  1  decidedly,  5  very. 

High  (16^   years)— 4  very  slightly   defective,  1 
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■lightly,  3  very. 

**  The  nine  whose  sight  was  very  defective 
were  all  females.  The  advanced  grammar 
and  the  high  school  rooms  are  marked  *  large 
and  finely  lighted  on  N.,  S.,  and  W.'"—( Fifth 
Report,  Massachusetts  Board  of  Health.) 

How  much  of  this  defective  sight  is  con- 
genital, and  how  much  to  be  ascribed  to 
straining  the  eyes  in  bending  over  desks  and 
deciphering  minute  letters,  it  is  impossible  to 
say.  It  teaches  us  that  great  care  is  neces- 
sary to  ensure  the  proper  lighting  of  the  desks. 
The  light  should  come  from  behind  and  from 
the  left  hand ;  and  if  artificial  light  is  used, 
attention  must  be  given  to  see  that  it  ii 
thrown  down  from  above  as  much  as  possible, 
and  til  at  the  source  of  light  be  not  so  near  as 
to  beat  the  eyes  and  head.  Large  clear  tyi)e 
should  be  insisted  upon  for  all  school-books, 
and  mai>s,  slates,  &c.,  should  be  of  the  largest 
convenient  size. 

All  schools,  public  and  private,  should  be 
regularly  inspected  by  every  medical  officer  of 
health,  and  the  result  of  these  inspections 
should  make  a   prominent   feature   in   his 


annual  report.  The  author  in  his  own  dis- 
trict has  found  schools  the  great  centres  of 
the  propagation  of  diseases  such  as  whoop- 
ing-cough,  measles,  scarlet  fever,  kc;  so 
that,  practically  speaking,  there  is  no  single 
place  more  important  to  visit  regularly  than 
a  school  In  inspecting,  the  ventilation,  the 
superficial  area,  the  cleanliness  of  the  children, 
their  number,  whether  they  have  all  been 
vaccinated,  whether  any  child  has  come  from 
an  infected  house,  and  the  state  of  the  privies 
and  lavatories,  should  be  particularly  noticed. 
The  regular  daily  inspection  of  the  closets  and 
drains  should  be  insisted  upon  in  all  schools. 
In  examining  the  children  themselves  it  will 
be  useful  to  look  particularly  for  diseases  of 
the  skin  and  hair. 

It  has  been  proposed  lately  by  several  per- 
sons to  utilise  the  schools  in  obtaining  accu- 
rate information  as  to  sickness  in  a  district, 
since  whenever  a  child  is  absent  from  school 
the  master  is  obliged  to  enter  the  fact,  and  it 
certainly  would  not  be  much  extra  trouble  if 
the  cause  of  the  non-attendance  were  also 
chronicled.  '*  What  we  want,"  says  Dr.  Far- 
quhar,  in  a  very  practical  paper  on  the  sub- 
ject published  in  the  "  Lancet,^  November  22, 
1873,  '*now  is— first,  a  yearly  return  of  the 
permanently-disabled  children,  and  the  causes 
which  prevent  their  attendance  at  school; 
secondly,  a  weekly  return  of  temporarily-sick 
children  borne  on  the  school  register,  and  the 
diseases  that  prevent  their  attendance  at 
school." 

The  utility  of  such  returns  is  unquestion- 
able. 

Sonrvy— This  disease  essentially  consists 
in  a  profound  alteration  of  the  blood,  caused 
by  abstinence  from  a  proper  vegetable  diet. 

JiMtory.— Scurvy  is  noticed  by  Pliny  as 
having  occurred  in  the  Roman  army  com- 
manded by  German  icus,  and  it  must  have 
prevailed  in  the  most  ancient  times,  with  its 
associates  famine  and  scarcity. 

For  the  most  complete  accounts  of  its  preva- 
lence and  fatality  we  must  refer  to  histories 
of  the  middle  ages  and  modem  times. 

It  especially  afflicted  nations  in  their  pro- 
gress from  barbarism  to  civilisation,  when  the 
arts  of  war  usurped  the  practice  of  horticul- 
ture, and  its  causes,  effects,  and  prevention 
began  to  be  studied  as  soon  as  the  possession 
of  the  compass  rendered  possible  the  under- 
taking of  long  voyages. 

History  shows  us  that  it  is  a  disease  of  land 
as  well  as  of  the  sea.  Witness  in  1260  the  de- 
struction of  the  army  of  Louis  IX.  from  scurvy, 
the  disablement  of  the  English  garrison  at 
Oswego  in  1756 ;  and  other  instances,  such  as 
the  besieged  towns  of  Thorn,  Bre<la,  Rochalle, 
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Statting,  and    Gibraltar    in   1760,    and  the 
Crimean  war  of  our  own  times. 

As  an  example  of  the  terrible  destmction 
of  this  disease  in  our  navy,  Dr.  Guy  cites  the 
following  instances : — 

**  Scurvy  alone  has  sufficed  to  place  a  well- 
manned  vessel  at  the  mercy  of  the  winds  and 
waves.  Witness  Anson's  own  ship,  the  Cen-  | 
turion,  in  1742,  when  the  crew  were  so  weak- 
ened by  it  that  had  the  ship  been  compelled 
to  keep  the  sea  a  very  few  days  longer  it  could 
not  have  been  brought  to  anchor  at  Juan  Fer- 
nandez, but  must  have  gone  adrift  in  the 
Pacific,  the  survivors  perishing  miserably,  as 
happened  to  a  Spanish  ship  under  the  like 
tircumstances.  Or  take  the  figures  that  ex- 
press the  mortality  in  Anson*s  fleet.  Out  of 
9G1  men  62G  deaths  in  nine  months,  or  very 
nearly  2  out  of  3 !  And  this  was  no  rare  or 
exceptional  occurrence,  for  such  things  had 
happened  in  earlier,  and  did  happen  in  later, 
times.  Thus  Sir  Kichard  Hawkins,  the  great 
navigator  of  the  age  of  Elizabeth  and  her  suc- 
cessor, said  that  in  the  course  of  twenty  years 
'  he  had  known  of  10,000  seamen  having  per- 
ished by  scurvy  alone.'  Even  so  late  as  1780, 
Sir  Gilbert  Blane  found  that  a  fleet  manned 
with  between  7000  and  8000  seamen  had  in 
one  year  lost  1  in  every  7.  Fortunately 
for  us,  this  high  mortality  was  not  limited  to 
our  own  ships.  A  Portuguese  historian,  cited 
by  Sir  Gilbert  Blane,  speaking  of  the  favour- 
able case  of  an  exploring  expedition,  says  that 
*  if  the  dead  who  had  been  thrown  overboard 
between  the  coast  of  Guinea  and  the  Cape 
of  Good  Hope,  and  between  that  cape  and 
Mozambique,  could  have  had  tombstones  placed 
for  them,  each  on  the  spot  where  he  sank,  the 
whole  way  would  have  appeared  one  continued 
cemetery.***— (Dr.  GuT*s  Lectures  on  Public 
Health.     London,  1S74.) 

The  exi>edition  of  Sir  Francis  TTheelcr,  the 
sickness  iu  Admiral  Hozier's  fleet,  1726,  and 
che  state  of  our  own  armies  in  the  American 
war,  are  practical  instances  of  the  disastrous 
influence  of  scurvy  as  a  cause  of  inefficiency 
from  disease  of  our  fleets  and  armies. 

But  even  in  those  times,  as  Dr.  Guy  re- 
marks, "when  other  sanitary  matters  were 
neglected,  or  imperfectly  carried  out,  there 
were  not  wanting  striking  examples  of  single 
ships  and  whole  fleets  maintained  in  perfect 
health  and  complete  efficiency  by  fresh  meat, 
vegetables,  and  fruit.** 

Dr.  Guy  instances  as  examples— 

1.  A  ship  under  Fletcher,  which  was  ordered 
three  times  up  the  Ganges,  then  foetid  from 
dead  bodies,  and  each  time  the  men  preserved 
perfect  health,  which  Fletcher  attributed  to 
the  use  of  tea  and  sugar. 

2.  The  fleet  of  Admiral  Hawke  in  1747,  con- 


sisting of  14,000  men,  who  were  pent  ip  ti 
their  ships  for  six  or  seven  months,  and  yetaa 
the  day  of  his  victorioua  engagement  tkm 
were  not  twenty  sick  sailors  in  the  whole  Isit 
— a  result  entirely  attributed  to  the  fact  thst 
the  ships  had  been  well  supplied  with  frah 
meat  and  greens. 

SymptoTM  of  Scurvy, — Scurvy  is  popolarif 
believed  to  be  a  sort  of  scab  or  seurf  <m  tlw 
skin  ;  this  is  erroneous.  It  essentially  eocnifii 
in  a  profound  alteration  of  the  whole  syiteBL 
In  well-marked  cases  there  are  blotches  sD 
over  the  body,  called  in  the  ^Id  Bills  of 
Mortality  *'the  purples."  These  blotdiai 
are  really  effusions  of  blood  beneath  the  sUn; 
the  gums  become  spongy  and  bleed  at  the 
slightest  touch,  and  often  break  out  into  oleen. 
There  is  great  anaemia  and  prostration  of 
strength ;  sometimes  old  wounds  break  out 
afresh,  and  fractures  become  disunited.  Death 
often  occurs  suddenly  from  some  abrupt  exer- 
tion. The  disease  is  frequently  complicated 
with  dropsy,  dysentery,  and  other  affections. 

Pathology.— The  pathology  of  the  disease 
points  very  conclusively  (as  the  main  seat  of 
the  affection)  to  the  blood,  which  is  so  pro- 
foundly altered  that  it  escapes  through  the 
walls  of  its  natural  channels. 

'*It  often  lies,**  says  Lind,  *'in  large  con- 
crete masses  on  the  periosteum,  while  the 
bellies  of  the  muscles  of  the  legs  and  thighs 
seem  quite  stuffed  with  it,  often  an  inch  in 
thickness.*' 

Patches  of  ecchjrmoses  have  been  found 
under  the  pericardium  covering  the  hesrt, 
and  under  the  arachnoid  membrane  covering 
the  brain,  and  in  other  parts.  The  epiphyMs 
of  the  joints  in  extreme  cases  have  separated, 
as  well  as  the  cartilages  of  the  ribs,  and  old 
fractures  have  become  disunited. 

"The  effusions  of  blood  occur  most  fre- 
quently in  the  skin,  the  subcutaneous  eellahr 
tissue,  between  the  muscles  of  the  lower  ex- 
tremities and  of  the  jaws,  in  the  peritoneal 
coat,  and  in  the  muscular  and  mucoas  coati 
of  the  intestinal  canal.  The  general  palenen 
of  the  tissues  shows  that  there  is  great  de- 
ficiency of  red  particles  in  the  blood ;  and  the 
tendency  to  swoon  so  constant  in  scurry,  if 
undoubtedly  owing  in  some  measure  to  thii 
deficiency,  though  it  is  evident  that  diminlihed 
proportion  uf  red  particles  which  is  oommoa 
to  many  diseases  is  not  the  only,  nor  the  most 
important,  change  in  scurvy.*'- (DuDD.) 

Chatin  and  Bouvier  have  discovered  that 
the  alhumen  of  the  blood  is  in  some  waj 
altered  in  constitution,  for  it  does  not  coagu- 
late under  a  tcmi>emture  of  74*  C,  or  IGSi* 
F.— that  is,  from  6'  to  8*  F.  above  the  nonnal 
standard— so  that  the  albumen  is  increased  in 
solubility.    The  cohesion  of  the  fibrine  they 
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mlao  noticed  was  so  much  leuened  that  they 
irere  nnable  to  isolate  it  thoroughly  from  the 
xed  eorpuaclea ;  hence  the  agglutinated  biood, 
the  Tiicid  and  thickened  oraaaamentum  of  the 
tmrly  writers. 

Scurry  at  the  Present  Time,  —  Scurvy'can 
hardly  be  said  to  exist  at  the  present  time 
•itfaer  in  our  army  or  navy.  In  the  last  report 
of  the  health  of  the  navy  it  appears  that  out 
of  a  total  force  of  47,260  only  four  cases  of 
■emvy  occurred  within  the  year. — (Statistical 
Beport  of  the  Navy,  1871.) 

It  is  still  to  be  found  to  a  considerable 
•xtent  in  the  merchant  service,  partly  from 
the  wilful  and  almost  criminal  carelessness  of 
captains  and  owners,  and  partly  from  the  bad 
quality  of  the  lime-juice  supplied.  The  Mer- 
chant Shipping  Act  (17  k  18  Vict.  0.  104) 
provided  that  whenever  a  crew  shall  have  been 
eonauming  salt  provisions  for  ten  days,  lime- 
juice  or  lemon-juice  and  sugar  shall  be  served 
oat  at  the  rate  of  half  an  ounce  each  per  day  ; 
bat  no  provision  was  made  to  ascertain  the 
quality  of  this  juice.  Mr.  Harry  Leach,  in  his 
report  on  the  hygienic  condition  of  the  mer- 
oantile  marine,  1867,  says : — 

"  We  are  prepared  to  maintain  from  the 
following  table  (an<l  other  statistics  from  which 
these  have  been  taken)  that  the  want  of  good 
lime  or  lemon  juice  was  distinctly  the  cause 
of  scurvy  in  the  vessels  below  mentioned. 


•       Vavm  of        Ko 

of  Hand*  Cum        B««iilt  of  ezuiaina- 

Suip.               (*U  tuld). 

ofr'euTTf.     tloaof  liuM-JntMb 

Hermine . 

17 

6 

Sulpharic  acid. 

Merric  Kngland 

29 

10 

Stiaking. 

FUrlinff  CmUo  . 

.12 

6 

Very  weak. 

HouiK.IIo 

21 

.'» 

Actic  acid. 

Blanche  Moore 

So 

8 

MuAtyand  nauseous. 

Bt  Andrew's  Cs&tle  ID 

Citric  acid. 

Tamerlane 

21 

4 

Naaseoas. 

Marlborough 

2:* 

8 

Very  weak. 

Galloway  . 

29 

0 

Short  allowance. 

Tamar 

17 

2 

Very  weak. 

French  Empire 

27 

7  or  8 

Citric  acid. 

Eaiflet 

14 

3 

Ttiick  and  na^ty. 

G«tflODg     . 

U 

9 

Taken  irregularly. 

TLomdvaa 

35 

2 

Spoiled.    (Short  sup- 
ply of  proTisious.) 

Taken  from  ithips  that,  with  others,  have  arriTed 
in  the  port  of  London  during  the  past  two  years  with 
cases  of  scurvy. 
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Of  direct  causes,  this  is  undoubtedly  first 
and  foremost ;  but  of  indirect  causes  we  have 
a  few  wonls  to  say.  Dirt,  bad  provisions,  and 
any  form  of  disease  to  which  sailors,  in  com- 
mon with  other  men,  are  subject,  will  predis- 
pose to  scurvy.  Tliis  cannot  and  should  not 
be  denied,  but  it  affords  to  parsimonious  cap- 
tains a  very  large  peg  whereon  to  hang  sundry 
invectives  as  to  the  cry  lately  made  about  the 
continued  prevalence  of  this  disease  in  the 
mercantile  marine.  Such  captains,  with  par- 
donable ignorance,  consider  scurvy  a  form  of 
venereal  disease,  give  the  wretched  subject 


thereof  mercury,  and  bring  him  into  i>ort 
salivated  as  well  as  scorbutic** 

The  same  writer  says  : — 

'*  During  the  past  thirteen  yean,  it  is  found 
that  1230  cases  of  scurvy  are  recorded  in  the 
books  of  the  Dreadnought  Hospital  Ship.  By 
an  analysis  of  these  figures,  we  find  that,  after 
a  decrease  in  the  numbers  admitted  in  1855, 
the  annual  total  varies  but  little  until  the 
year  1S65,  when  the  admissions  rose  to  102, 
or  20  per  cent,  over  most  of  the  previous  ten 
years.  The  same  result  obtains  in  the  year 
just  past,  101  having  been  entered.  From 
returns  of  the  Liverpool  hospitals,  gleaned 
1863,  we  learn  that  fifty  casei  were  admitted 
during  that  year  ;  and,  by  the  courtesy  of  Mr. 
Reginald  Harrison,  we  find  that  the  numben 
admitted  into  these  institutions  during  last 
year  rose  to  IIC.  By  the  kindness  of  Dr. 
Fowler,  surgeon  to  the  Civil  Hospital  in  the 
island  of  St.  Helena,  we  are  informed  that 
from  1860  to  1865,  both  inclusive,  178  cases  of 
scurvy  were  admitted  there,  and  that  twice 
or  thrice  that  number  were  treated  as  out-, 
patients. 

"  In  summing  up  statistics  of  scurvy  for  the 
past  year  (1867),  wo  find  that  a  total  of  235 
accredited  oases  were  adpiitted  into  British 
hospitals,  giving  no  account  of  those  who  con* 
valesced  in  Sailors*  Homes  or  elsewhere.  To 
this  we  may  add,  that  seven  sailors  were  left 
at  St.  Helena,  from  a  ship  recently  arrived  in 
the  Thames  ;  that  a  vessel  put  into  Falmouth 
on  the  29th  ult. ,  with  no  less  than  sixteen  severe 
cases  of  scurvy  on  board,  and  that  between 
twenty  and  thiity  cases  have  arrived  in  thia 
port  during  the  present  month.  It  would  be 
well  (as  a  supplementary  aid  to  the  prevention 
of  scurvy  by  inspection  of  lime-juice)  that  the 
dues  levied  for  the  St.  Helena  Hospital  should 
be  abolished.  It  was  stated  to  us  some  weeks 
ago  by  a  very  old  inhabitant  of  that  island, 
that  this  fact  alone  caused  many  ships  to  pass 
without  calling  for  needful  supplies  of  anti- 
scorbutic material.  I  would,  however,  re- 
mark that,  if  the  system  proposed  by  the  Sea- 
men's Hospital  Society  were  put  in  force,  no 
such  aid  to  the  prevention  of  this  disease 
would  be  required,  inasmuch  as  every  ship 
would  then  be  supplied  with  a  sufficiency  of 
good  lime-juice.** 

That  it  has  decreased  since  this  report  was 
written,'to  a  certain  extent,  appears,  however, 
from  the  following  statistics  of  the  admis- 
sions of  cases  of  scurvy  into  the  Seamen's 
Hospital : — 


In  1805,  from  British  vessels,  101 ;  foreign  do.    1 

In  ISrtrt             „           „          W  I,           * 

In  18o7              „           „          W  „           4 

Iuib08              „           „          ^  10 
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In  1869,  from  British  vessels,  31 ;  foreign  do.    9 
In  1870  „  „  80  „  21 

In  1871  ..  ..  24  ..  le- 


ft 


t> 
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Deaths  from  scurvy  are  classed  in  the 
Registrar-Greneral*s  reports  with  purpura,  and 
as  it  is  to  he  feared  that  deaths  returned  as 
purpura  include  various  congenital  heart  affec- 
tions, the  figures  ore  deprived  somewhat  of 
their  value. 

In  the  twenty-five  years  from  1847  to  1871 
the  number  of  deaths  from  purpura  and 
scurvy  amounted  to  ^61,  or  about  350  yearly. 
The  proportional  number  of  deaths  from  scurvy 
in  the  ten  years  18C2-71  to  1,000,000  persons 
living  was  as  fc^ows :  1862,  18  ;  1863,  20; 
1864,  19;  1665,  20;  1866,  22;  1867,  22; 
1868,  22 ;  1869,  19 ;  1870,  21 ;  1871,  24.  And 
in  the  eight  preceding  years  the^  numbers 
were  respectively,  15,  17,  12,  13,  18,  18,  18, 
and  20. 

Prevention  of  Scurry.— The  prevention  of 
scurvy  is  so  easy  that  it  ap]>ear8  wonderful 
the  disease  should  still  exist.  It  may  be 
summed  up  shortly  as  follows:  A  proper 
mixed  diet  of  fresh  vegetables,  fruits,  and 
meat,  or  where  that  is  impossible,  the  drink- 
ing daily  of  a  certain  quantity  of  lime-juice. 
The  important  discovery  that  lime-juice  pre- 
vents scurvy  was  probably  due  to  John 
Woodfall.  **At  what  period  the  truth 
dawned  upon  men's  minds  wo  do  not  know, 
but  certainly  as  early  as  1617  John  Wood- 
fall,  master  in  surgery,  knew  that  lemon- juice 
was  the  best  of  all  remedies  for  the  scurvy, 
and  commended  it  accoi^lingly  ;  but,  strange 
to  say,  this  important  fact  was  forgotten  or 
overlooked  for  more  than  a  hundred  years. 
About  1770  Lind  revived  and  diffused  a  know- 
ledge of  it ;  but  nearly  another  quarter  of  a 
century  was  to  elapse  before  our  navy  was 
supplied  with  it.  This  important  step  was 
taken  in  1796." 

Of  vegetable  acMs  experience  has  shown 
citric  and  tartaric  to  be  the  best  preventives. 
Next  to  these  comes  acetic,  then  malic,  and 
lowest  in  the  list  lactic ;  indeed,  as  regards 
the  last,  it  is  questionable  whether  lactic  acid 
has  any  influence  on  scurvy  whatever.  These 
acids  are  efficacious  if  given  pure,  but  still 
more  so  in  their  natural  combinations,  as  in 
lime-juice  and  most  fresh  vegetables.  Wlien 
the  vegetables  are  dried  they  appear  to  lose 
the  antiscorbutic  virtues  to  a  considerable 
extent;  whether  this  is  due  to  a  decomposi- 


•  The  disgraceful  ftict  must,  however,  be  recorded, 
that  two  British  vessels  this  year  (187.'))  arrive:!  at 
San  Francisco,  the  crews  decimated  by  scurvy.  The 
brigantine  Cecilia  also  arrived  in  London  with  two 
cases  of  the  disease  on  board,  and  the  captain  was 
prosecuted  and  fined,  it  being  distinctly  proved 
that  there  was  an  insuflBcient  supply  of  lime-juice. 
There  have  been  one  or  two  other  similar  cases. 


tion  or  destruction  of  the  organic  acids  is  tk 
process  of  drying  is  not  known.  It  is  impor- 
tant also  to  remember  t  hat  dried  peas  and  hem 
are  absolutely  usel^s,  while  dried  potatoain 
of  considerable  value. 

The  practical  details,  then,  of  keeping  mn 
free  from  scurvy,  whether  on  land  or  sea,ii  u 
see  that,  where  they  can  be  obtained,  fniiti 
and  fresh  vegetable  be  used  at  each  mesL 
In  war  it  is  better  to  utilise  any  plant  tkit 
is  not  injurious  rather  than  have  no  vegi* 
tables  at  alL  The  orucif  erae  are,  however,  m 
common  all  over  the  world  that  the  amy 
surgeons  would  in  most  places  find  a  pn^ter 
supply.  Failing  this,  or  in  conjonction  witk 
regetables,  each  soldier  or  sailor  should  drink 
an  ounce  daily  of  lemon- juice,  which  should  be 
swallowed  as  soon  as  distributedv  and  on  do 
account  should  the  men  be  allowed  to  eurj  h 
off  to  their  tents  or  cabins.  Vinegar  shoold 
be  an  essential  part  of  the  rations,  and  it  ii 
a  good  plan  to  issue  little  packets  of  the 
citrates  or  tartrates  of  potash,  with  instrac* 
tions  for  use. 

8e»- Weeds— 5m  Alo^e,  kc. 

Semola— A  preparation  of  wheaten  floor, 
deprived,  by  washing  in  water,  of  a  great 
quantity  of  its  starch,  and  containing  48  per 
cent,  of  nitrogenous  or  albuminoid  principles. 
It  is  intended  as  a  food  for  infants,  weakly 
children,  and  invalids. 

Semolina  {Simoule)—**  The  large  haid 
grains  of  wheat-flour  retained  in  the  bolting- 
machine  after  the  fine  flour  has  passed 
through  its  meshes.**  With  the  s^moule  the 
fine  white  Parisian  bread  called  **grusn  "  is 
baked.    See  Bread,  Floub,  &c. 

Senna — The  leaves  of  various  species  of 
senna. 

The  commercial  varieties  are  Alexandrian, 
Indian,  Aleppo,  and  Tripoli  senna. 

Alexandrian  senna  should  be  composed  of 
Cassia  lenUiva  and  C.  obovata, 

Indian  senna  should  consist  entirely  of 
leaves  derived  from  C.  elongata, 

Aleppo  senna  should  consist  entirely  of 
leaves  derived  from  C.  obovnta. 

The  leaflets  of  all  these  varieties  of  sennt 
are  of  a  greenish  colour,  with  a  faint  peculiar 
odour  and  a  characteristic  taste,  and  they  are 
all  unequally  oblique  at  the  base.  C. 
lanceola  are  lanceolate,  about  an  inch  in 
length ;  C.  obovata  a  little  shorter,  and  ovate; 
and  C.  elongata  about  2  inches  long,  lanceolate 
and  acute. 

Ums. — Senna  is  a  well-known  and  much 
used  drug,  seldom  employed  for  any  other 
purpose  than  as  an  aperient  or  cathartic. 

AduUeratumi,SeDmL  is  very  extemirely 
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adolteratedf  the  lophisticatioiii  almost  entirely 
consistiiig  of  the  admixture  of  various  leaves, 
which  may  be  easily  detected,  providing  a 
person  is  thoroughly  acquainted  with  the 
botanical  structure  of  the  leaves  of  senna 
itself.  Descriptions  should  not  be  entirely 
relied  upon,  but  actual  specimens  of  the 
diflferent  varieties  of  senna  kept  at  hand  for 
oumparison. 

The  following  leaves  have  been  found 
fraudulently  mixed  with  senna:  Leaves  of 
ColuUa  arborescens,  SoUnoatemma  Argel, 
Curiaria  myrtifolia^  Globularia  Alyssum, 
Tepkrotia  ApoUinea^  Vaccinium  Vitis  idoM, 
and  Cattia  bixviue. 

Sewer,  Sewage,  Drains,  Drainage, 
Sto* — It  will  be  convenient  to  ijreat  in  one 
article  the  various  matters  belonging  to 
drainage  and  sewage. 

In  this  article,  therefore,  first  sewage,  next 
sewers  and  drains,  and  lastly  the  legal  pro- 
visions and  enactments  relating  to  them,  will 
be  considered. 

Seicagc 
It  will  be  convenient  here  to  accept  the 
definition  of  the  British  Association  Commit- 
tee, and  apply  the  term  sewage  to  **  all  refuse 
of  human  habitations  affecting  the  health  of 
the  country.* 

1.  Composition  ofSeibage, — **  Sewage  is  a  very 
complex  liquid ;  a  large  pro]>ortion  of  its  most 
offensive  matters  is  of  course  human  excre- 
ment discharged  from  water-closets  and 
privies,  and  also  urine  thrown  down  gully- 
liules.  But  mixed  with  this  there  is  the 
water  from  kitchens,  containing  vegetable, 
animal,  and  other  refuse ;  and  that  from 
wash-houses,  containing  soap  and  the  animal 


matters  from  soiled  linen.  There  is  also  the 
drainage  from  stables  and  cowhouses,  and 
that  from  slaughter-houses,  containing  animal 
and  vegetable  offal.  In  cases  where  privies 
and  cess})ools  are  used  instead  of  water- 
closets,  or  these  are  not  connected  with  the 
sewers,  there  is  still  a  large  proportion  of 
human  refuse,  in  the  form  of  chamber  slops 
and  urine.  In  fact,  sewage  cannot  be  looked 
upon  as  composed  solely  of  human  excrement 
diluted  with  water,  but  as  water  diluted  with 
a  vast  variety  of  matters,  some  held  in  sus- 
pension, some  in  solution." — (First  Beport  of 
Kivers  Pollution  Commissioners.)  It  will 
thus  be  seen  that  the  composition  must  be 
variable— variable  not  only  in  different  places, 
but  also  at  different  hours  of  the  day.  For 
example,  the  total  combined  nitrogen  in  Lon- 
don sewage  alone  varies  from  3  to  over  11 
per  100,000  parts,  and  in  all  the  samples 
given  in  the  above-quoted  report,  the  varia- 
tion was  from  2*371  to  24 '325  parts.  The 
average  composition  of  sewage,  speaking 
generally,  however,  is  as  follows :  — 

100,000  parts  of  sewage  contains — 

72*20  total  solids  in  solution. 
44  69  suspended  matters. 

Of  the  72*20  dissolved  solids  there  are — 


4  606  parts  of  organic  carbon. 
2*205      „       on^anic  nitrogen. 
7-7*28      „  ;    combined  nitrogen. 
6*703      „       ammonia. 
lu-660      ,,       chlorine. 


Of  the  44*69  in  suspension — 

24*18  are  mineral 
20  51  organic. 

The   following  tables   will   also  elucidate 
further  the  composition  of  sewage : — 


Composition  of  Sewer  Waters  (Way). 


Organic  matters  (soluble) 
'  „  „         (suspended) 

Lime       .... 

Magnesia 

Soda        .... 

Potash    .... 

Chloride  of  sodium 

Sulphuric  acid 

Phosphoric  acid 
I  Carbonic  acid . 

«:!:..«  J  Oxide  of  iron  ) 
!  ^*^»^  i  Oxide  of  sine  )   ' 
'  Ammonia 


Grains  per  Gallon. 

1. 

2. 

3. 

4. 

19*40 

41-03 

12*30 

|.    9*20 

3910 

17  00 

24*37 

10  13 

14*71 

12-52 

11-25 

1-42 

182 

1-69 

1-35 

4-01 

2-40 

2-41 

189 

3-66 

3*57 

3-31 

109 

26*40 

22*61 

34*30 

5-58 

5*34 

5*31 

6  40 

3*43 

2*63 

5-76 

2-48 

0*64 

9  01 

8{*2 

11*76 

) 

6*20 

13*56 

6*46 

V    477 

7-48 

8-43 

7*88 
125*78 

/ 

•  •• 

13478 

14511 

39*20 
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and  thence  to  the  tank.  The  cylinders  must 
of  course  be  changed  when  full  and  the  tank 
emptied.  The  apparatus  is  large  enough  to 
retain  the  excreta  of  a  family  of  six  for  two 
months.  When  full,  the  cylinders  and  liquid 
from  the  tank  are  taken  to  the  company*8 
works,  the  liquid  boiled  down,  mixed  with 
the  solid  tan,  and  all  taken  from  the  cylinder. 
The  whole  is  then  dried,  pulverised,  and  sold 
as  **  human  guano." 

The  Dry  SysUm. — The  form  of  earth-closets 
and  the  best  earth  to  be  used  are  described 
under  Closets,  %ch\ch  see. 

The  system  has  been  extremely  successful 
whenever  it  has  been  tried,  where  a  number 
of  people  are  vndcr  control.  For  instance, 
the  camp  at  Wimbledon  adopted  the  earth 
system.  Kows  of  closets  made  of  deal  boards 
were  placed  back  to  back,  with  a  passage  be- 
tween the  rows,  to  which  access  was  only 
attainable  by  an  attendant  under  each  row. 
A  long  pit  was  dug  in  the  ground  (4^  feet 
deep  by  5  feet  wide),  into  which  the  excre- 
ment fell.  The  weight  of  the  iK*rson  on  the 
seat  causing,  by  a  mechanical  arrangement, 
1}  lb.  of  dry  earth  to  fall  from  the  receptacle 
upon  the  excrement.  The  public  closets  were 
used  once  a  day  by  3000  persons.  Notwith- 
standiug  the  immense  number  in  the  camp, 
and  the  excessive  heat,  the  cattl. -closet  suc- 
ceeded admirably ;  there  was  absolutely 
no  annoyance  of  any  kind.  It  has  been 
appliel  to  schools,  barracks,  and  public  insti- 
tutions, both  at  home  and  in  India;  and 
where  the  system  has  received  the  necessary 
attention  it  has  succeeded  admirably.  Where 
improper  or  insufficient  earth  has  been  used, 
or  where  intrusted  to  the  hands  of  dirty  and 
negligent  people,  it  has  failed. 

The  Wattr-Carriagc  System, — Water-closets 
with  any  mechanical  arrangement,  unless  per- 
fectly self-acting,  are  not  suitable  to  a  low- 
class  population— this  is  the  experience  of  all 
towns. 

Certainly  one  of  the  best  forms  of  latrines 
is  the  trough  water-closet.  They  have  been 
erected  in  various  towns— in  Liverpool,  West 
Derby,  and  other  places.  Dr.  Buchanan  thus 
describes  them.  A  long  trough  is  placed  below 
and  behind  the  scats  of  a  series  of  closets.  At 
the  one  end  is  a  communication  with  a  drain 
leading  into  the  sewer ;  this  opening  is  closed 
by  a  plug  connected  with  an  iron  rod,  by 
which  it  can  bo  raised  or  lowered  into  the 
drain  mouth  by  the  scavenger.  Behind  the 
back  wall  of  the  water-closet  is  a  small  cham- 
ber, to  which  the  scavenger  only  has  access, 
and  it  is  from  this  chamber  alune  that  the 
plug  can  be  interfered  with.  The  scavcoger 
comes  daily,  lifts  up  the  plug,  lets  the  con- 
tents of  the  inclined  trough  run  into  the  sewer, 


washes  out  the  trough  with  hose  which  k 
placed  in  the  chamber  for  the  paix>ote  aii 
which  is  connected  with  a  hydrant,  sweeps  it 
clean,  charges  the  trough  with  water,  leU 
down  the  plug  into  the  drain  mouth,  asd 
leaves  it  for  twenty-four  hours.  The  clo«eti 
themselves  are  cleaned  by  the  users  in  rota- 
tion, and  an  inspector  calls  every  two  or  three 
days  to  see  that  it  is  done.  If  it  is  not  dcm 
properly  the  offenders  are  summoned,  sod 
some  have  been  sent  to  prison  for  the  ofTenec. 
The  ashes  and  other  refuse  are  put  into  the 
street  and  carted  away  daily  by  the  scaveogen 

On  the  authority  of  Dr.  Buchanan  the 
Liverpool  arrangements  work  admirably,  and 
there  is  a  marked  difference  between  then 
and  the  water-closets  of  the  poorer  parts  of 
London  and  other  towns. 

In  Leeds,  Birkenhead,  and  Tranmere  a  self- 
acting  closet,  known  as  the  *  'tumbler, "  is  mach 
used.  Here  also  is  a  trough  running  under 
the  seats ;  the  water  trickles  into  a  swingiif 
basin  at  the  upper  end,  and  this  is  so  cod- 
structed  that  when  full  it  capsizes  and  itishet 
out  the  contents  of  the  trough  into  th« 
drain. 

3.  The  Utiiisation  of  Sevfaffe—{1.)  Manu- 
facture into  Manure,  (a, )  Simple  FiltratioK— 
This  is  in  order  to  separate  the  solid  from  the 
liquid  part.  A  mass  of  black  semi-soh'd  mod 
is  thus  obtained,  which,  mixed  with  ashes  or 
street-refuse,  sells  for  manure,  while  the 
liquid  flows  into  the  nearest  watercoone. 
But  this  liquid  is  just  as  much  sewage  si 
before — it  is  merely  deprived  of  suspended 
matters. 

The  actual  results  of  the  different  varieties 
of  simple  filtration  in  several  towns  are  u 
follows : — 

jishby-de-la-Zouch,— The  solid  matters  sre 
separated  partly  by  subsidence  and  partly  bj 
filtering  through  upright  screens,  llie  result 
is  a  black  rich-looking  mould,  which  is  bought 
at  a  low  price  by  farmers.  It  finds  a  ready 
sale. 

Banbury.— The  solid  matters  were  separated 
partly  by  subsidence  in  tank.<i,  and  filtered. 
The  effluent  water  caused  a  uuLsance  in  the 
river. 

£ly. — Upward  filtration.  The  solid  part  it 
removed  in  the  winter,  mixed  with  town- 
ashes  and  road-scrapings,  and  sells  for  2s.  Cd. 
a  cubic  yard,  paying  in  great  measure  for  the 
expense  of  dust  removal  and  labour. 

liugby. — Part  of  sewage  used  for  irrigation, 
part  falls  on  a  series  of  filtering  beds.  The 
black  matter  in  the  filters  is  easily  disposed 
of  at  half-a-crown  a  load. 

In  each  of  the  cases  a  large  amount  of  the 
sewage  is  lost,  and  the  effluent  water  is  still 
most  decided  sewage. 
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ch  Process. — In  France  there  is  a  rather 
ted  manufactory  in  which  the  sewage 
y  converted  into  ammonia  and  partly 
udrettCf  which  appears  to  mainly  con- 
the  dry  organic  matters,  and  makes  a 
anure.  Tlio  manufactory  consists  of 
rts— viz.,  the  pumping  station  at  the 
lir  de  la  Villette ;  and  the  works  them- 
situate  in  the  Forest  of  Bondy. 
sewage  is  conveyed  to  Villette  hy  the 
!ur  iles  fosses  mobilcsy  and  emptied  into 
inks,  from  which  the  liquid  part  of  the 
is  pumped  and  conveyed  through  a 
t  on  one  side  of  the  embankment  of 
nal  de  rOurc(i.  The  solid  portion  is 
ed  in  boats  to  Boody  along  the  same 

atn  Liernurs  Pneumatic  System. — It  is 

d  of  the  Liemur  system  that  it  not 

emoves  filth,  but  that  it  does  so  in 

manner  that  it  is  impossible  for  the 

3f  disease  or  noxious  gases  to  escape 

lo  atmosphere,  and  that  it  also  keeps 

I  and  subsoil  water  in  a  pure  condition. 

system  is  shortly  this.      There  is  a 

k  of  5 -inch  cast-iron    socket    pipes 

ing  into  the  vaiious  streets.      These 

originate  from    a    powerful   air-pump 

I  by  steam,  which  sucks  the  sewage  to 

itral  manufactory,  where  it  is  immedi- 

onverted  by  evaporation  into  poudrette. 

drain  [tipes  are  laid  above  the  sewers, 

the  subsoil  water  is  kex)t  permanently 

;he  sewer. 

details  of  the  system  are  as  follows, 
J  it  from  the  water-closet  or  privy  to 
il  manufactory :  — 

water-closets  and  privies  are  peculiar ; 

iner  are  about  the  sixe  and  shape  of  an 

ry  chamber  utensil,  placed  close  uuder 

t.    This  basin  is  supplied  automatically 

quart  only  of  water,  and  by  a  suitable 

lisni,  empties  itself,  also  automatically, 

siphon  below.     The  pneumatic  privy 

mechanism  whatever,  it  is  merely  a 

unnel ;    and    the  excreta  fall    into  a 

bolow,  the  pocket  being  one  arm  of  a 

Miui  tube  or  siphon  pipe,  which  is  of 

connected  with  the  soil-pipe.     Each 

is  ventilated  by  a  2-iuch  pipe,  lead- 

the  outside  of  the  roof  of  the  house, 

ed  at  the  top  with  a  \Voli)ert'8  air- 

TIio  pocket  itself  is  also  ventilated, 

)  veutilating-pii>e  has  a  charcoal  filter 

;d  to  its  upptr  part.     The  pii)es  leading 

le  water-closet  or  privies  enter  a  main, 

nain  is  connected  with  a  tank ;  the  tank 

rueath  the  pavement,  and  is  a  cast-iron 

ital  cylinder  with  spherical  ends.    The 

iro  usually  put  at  the  intersections  of 

.'ets.  There  is  about  one  tank  for  an  area 


var}'ing  from  30  to  50  acres.  Each  tank  has 
as  many  mains  attached  to  it  as  there  are 
streets  in  the  area  which  it  exhausts.  The 
tanks  are  directly  connected  with  the  central 
manufactory  and  air-pump.  Each  of  the 
mains  is  guarded  by  a  stopcock ;  the  single 
central  pijie  from  each  tank  going  to  the 
engine  is  also  guarded  by  a  stopcock.  The 
way  in  which  each  of  these  tanks  is  filled  is 
as  follows :  The  engine  maintains  during  the 
day  a  three-quarter  vacuum  in  large  reservoirs 
underneath  the  floor  in  the  manufactory,  and 
also  in  the  central  pipes.  Workmen  are  en- 
gaged all  day  in  going  from  tank  to  tank ; 
first  the  stopcock  of  the  central  pipe  is  opened, 
and  thus  a  communication  being  maide  with 
the  air-pump,  a  vacuum  is  caused  in  the  tank ; 
now,  any  one  of  the  stopcocks  of  the  mains 
being  opened,  the  whole  of  the  privies  and 
water-closets  in  that  street  are  emptied  at 
once  into  the  tank  by  pneumatic  action.  In 
this  way  each  tank  is  treated  in  succession. 
We  must  also  state  that  the  pipes  are  not 
horizontal,  but  consist  of  a  series  of  downward 
lines,  alternated  by  short  vertical  ones  or 
risers. 

From  the  tanks  the  sewage  is  similarly  oon* 
veyed  to  the  reservoirs  of  the  manufactory. 
The  sewage  is  there  mixed  with  a  little  sul- 
phuric acid  to  prevent  the  formation  of 
ammonia  and  evaporated  down  in  vacuOy  the 
ultimate  product  being  a  dry  powder.  Until 
this  stage  is  reached,  the  sewage  has  no  con- 
nection with  the  external  atmosphere ;  nui- 
sance is  im(K>ssibIe ;  the  excreta  is  removed, 
and  the  manurial  value  of  the  product  is  high. 

Voelcker's  analysis  of  a  sample  is  as  fol- 
lows : — 

Moisture 8*64 

Orfranic  matter  (couiaiuing  nitrogen, 

U-35)      ......  62-90 

Oxide  of  iron  and  alumina              .  329 

Phosphoric  acid                .                .  1  Ttf 

Lime 0*8(5 

Chlorino 6  22 

Sulphuric  acid 6-02 

Alkaline  salts 8"J0 

Silica 205 

100^ 
Value,  £8,  10s.  per  ton. 

Liemur's  system  is  in  use  at  Amsterdam, 
Leyden,  Drodrecht,  and  a  few  other  places. 
The  original  cost  at  Amsterdam  appears  to 
have  been  about  £2, 10s.  per  inhabitant.  It 
is  said  to  have  succeeded  admirably  wherever 
it  has  been  tried,  and  even  the  financial  re- 
sults are  good.  The  waste-water  from  manu- 
factories is  not  allowed  to  enter  into  the 
system. 

(b.)  Precipitation  Processes  —  Precipitation 
hy  Lime.  —  This  operation  is  exceedingly 
simple,  and  has  been  carried  out  upon  an  ex- 
tensive scale  at  Tottenham^  BIsaIlVs^^x^^  %^^ 
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Jjdicetter.  It  ennflidU  in  mi:tinqf  wiUi  the 
tewa^  M  it  arrives  at  the  workj  a  certain 
proportion  of  milk  of  lime,  and  agitating^  is 
hj  appropriate  machinery.  A  copiona  predpi- 
tate  of  highly  putre<«cible  muil  takes  place, 
an<l  the  efRiient  liquid  flows  off  in  a  some- 
what milky  condition.  But  it  appears  to 
have  failed  in  purify  int;  the  tie  wage  so  a«  t4^> 
allow  it  to  flow  into  a  river,  and  als<j  in  a 
commerciHl  sense. 

SiUar'M  FroA/'M  (A  B  C).— This  is  a  preci- 
pitation process  hy  meoni  of  alum,  blood,  clay, 
Lc,    The  prox'ortiona  for  orilioary  sewage  is — 

Alam <k>*> 

BloM 1 

CUy 15<jO 

Ma^n^Aia k 

Manzaiia;^  of  po'Aih         ...  Ii 

Burnt  cl  ».y ii 

Chlftrld"?  of  fto«li.im              .  10 

Animal  charcoal  15 

T^eelabl«  charco*]    ....  2i) 

MagiiKHtaa  lim«»i/^ae         ...  *Z 

Tlie  A  15  C  process  is  gftnerally  pronounc^<: 
to  he  a  failure. 

HoJtUnt  Proceu  consists  in  precipitating 
and  de<-><lorising  the  sewage  by  means  of  lime, 
common  c/^ial-flust,  and  salphateof  iron.  The 
manure  is  said  U>  be  worthless,  and  mnch  of 
the  putrescihie  organic  matters  pass  into  solu- 
tion. A  treatment  with  crude  sulphate  of 
alumina  and  subsequent  filtration  through 
coke  is  carried  out  at  Stroud.  The  value  of 
the  deposit  obtained  is  said  to  be  30a.  a  ton, 
but  the  efiQuent  water  is  too  impure  to  be  dis- 
charged into  a  stream. 

BtjfitCs  Prortut  was  based  upon  the  idea, 
that  on  the  a<ldition  of  a  salt  of  magnesia  and 
some  sufHirphosi^hate  of  Ume,  the  triple  phos- 
phate of  magnesia,  ammonia,  and  water  would 
be  thrown  down  in  an  insoluble  condition,  but 
it  was  overIrM>kcd  that  the  salt  mentioned  is 
perfectly  soluble  in  a  water  containing  com- 
mon salt. 

The  Phoirphate  Prf/^ft,  proiKwed  by  3Iessrjt. 
Forlxrs  k  Trice,  consists  in  adding  to  the 
sewage  a  solution  of  native  phosphate  of 
alumina.  Tlie  resulting  manure  has  been 
estiniatefl  by  Dr.  Vo<;lcker  at  £7,  In.  per  ton. 
The  precipitation  is  declared  to  bo  only  a  pre- 
liminary step  to  irrigation. 

IlUVt  ProreM,  as  carried  on  at  "Wimbledon, 
precipitates  sewage  by  lime  and  tar.  The 
effluent  water  is  filtered  through  charcoal. 
The  expenses  of  the  process  are  small. 

Whitf/re€ur$  Process  consists  in  adding  to 
the  sewage  a  mixture  containing  two  equi- 
valents of  dicalcio  phosphate,  one  of  mono- 
calcic  phosphate,  and  a  little  milk  of  lime. 
Tlie  resulting  precipitation  was  found  to  be 
very  rapid,  and  the  supernatant  fluid  clear 
and   inoffensive.     Suspended   matten  were 


comj  Iciely  remcTeil,  ami  the 
nearly  so.  The  maanxe  eonsaisa  x  eocscer- 
ahle  amount  of  lime  phoapa.ac«  AZid  3  per  esit. 
of  ammonia.  The  effluent  ffaid  contains  pL«- 
phonc  aciii  and  ammonia,  and  aiay  be  ztd 
ii)V  irhgacion. 

Oirbon  Fiftrnli.n,  or  IF^irr'iPrsosw.— Ti? 
sewage  is  filDf^rad  in  nn'iergrr.onji  Luiki.  I: 
passes  drsc  through  aahe^  ami  then  tLrcJ:^ 
vegetable  charccol.  hutiy  tiirongh  Lajats  -  f 
filt-^ring  cloth.  The  etSLaen*  waser  a  tzl 
ratlier  impure. 

Otneral  Sr-At*t  PrnreiUM. — General  Sen 
tr'iateti  the  sewage  with  a  considerable  cii- 
ture  of  lime  and  clay,  and  bamt  the  pncpi- 
tate  in  kilns,  and  thoj  mo^ie  a  markecdte 
cement.  The  same  gentleman  :il«}  ^xk  cct 
a  patent  in  1S73  for  a  ^roce«fl  which  he  thu 
shortly  descrii^es:  **Injteail  of  coavaicf 
into  charcoal  as  heretofore  the  s^ilid  msrm 
<iex>oaited  from  sewage  by  precipitation  vni 
lime,  or  lime  and  clay,  I  sarrjeet  them  tot 
temperature  only  sufBciencIj  high  to  dsocK- 
[K^se  their  organic  matter^,  and  4o  far  Korciix 
only  partially  char  them,  so  as  to  develop  in 
them  compounds  of  a  tarry  nature,  but  cct 
completely  to  expel  such  compounds,  ai  ii 
done  in  the  preparations  of  cbarcoaL  Seva;;e 
deposits  thus  treated  exercise  a  remaricaUe 
effect  in  destroying  the  noxious  smeD  of 
putrescent  compounds,  and  they  may  be  lued 
with  great  advantage  in  deodorising  id^tMnl 
and  rendering  it  innocuous." 

Marndai  ds  OAHui'  Pnjfe-ts.  —  A  pot«Dt 
was  taken  out  by  Mara>len  k.  Collins  of  Bultoa 
in  July  1873  for  a  precipitation  process,  which 
they  thus  specify  :  *"  Our  invention  consists  ia 
subjecting  sewage-water  to  the  action  of  cer- 
tain agents,  by  which  the  solid  and  fertilisii:^ 
portion  is  precipitated  to  be  converted  itto 
manure,  and  the  water  is  cleared  and  alloveil 
to  run  off.  Tlje  agents  wc  emj»loy  are  lin:?, 
co.il-ashes,  or  other  refuse  of  crml,  and  chartfe.l 
or  carbon,  combined  with  a  »Llt  of  smu, 
potash,  iron,  manganese,  or  the  like." 

Monatty't  Procat.  — A  patent  taken  out  by 
Eugene  Monasty  in  May  1S73.  Accordios  to 
the  specification,  sewage  is  treated  with plsster 
or  sulphate  of  lime,  tar,  wood—  charcoal  scid— 
phosphate  of  magnesia,  pliosjdiate  or  sulphate 
of  iron,  ammonia,  sulphur,  salti>etre,  phcd- 
phoric  acid,  and  nitrate  of  soda. 

HuglvaiCz  Process. — Another  patent  taken 
out  in  the  same  year  by  W.  H.  Hughan  of 
Lancaster,  treats  sewage,  nightsoil,  Jic,  by 
employing  materials  such  as  peat,  sand,  saw- 
dust, coal,  coke,  sea-wccd  or  other  vegetable 
matters,  and  also  domestic,  town,  farm,  ur 
other  refuse  or  sweepings  or  ashes,  in  con- 
junction with  clay,  sand,  Portland  or  otlicr 
cement,  magnesia   or   magncsian  limestone, 
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■alt,  or  uiLxtuFM  of  two  or  more  of  the  Bamc, 
in  order  that  the  resulting  comhination,  after 
having  been  submitted  to  a  carbonising  pro- 
cess, shall  form  what  is  termed  a  cement  or 
carboubed  product. 

Treatment  with  Chlorides  of  Aluminum, 
IroUf  <(*c. — Mr.  Rich  has  patented  a  process 
for  the  treatment  of  aluminous  schist  with 
■ulphvrous  acid  gas,  air,  and  steam  ;  and  by 
■nbscqucnt  lixiviation,  the  production  of  a 
liquor  containing  the  sulphates  of  aluminum, 
iron,  and  magnesium.  Under  another  patent 
he  treats  the  liquor  thus  produced  with  chlo- 
ride of  804lium,  and  separates  sulphate  of 
•odium.  By  using  a  proper  proportion  of 
■odium  chloride,  a  concentrated  solution 
remains,  containing  the  chlorides  of  alum- 
inum, iron,  and  magnesium.  This  liquid  may 
be  use<l  for  treating  sewage,  or  it  may  be  first 
treated  with  a  proportion  of  the  original 
sufficient  to  convert  the  magnesium  chloride 
into  sulphate,  which  may  be  crystallised  out, 
and  the  concentrateti  solution  of  aluminum 
and  iron  chlorides  used  for  sewage  purposes. 

There  are  yet  other  processes,  such  as  treat- 
ment with  perchloride  of  iron  alone,  with 
chloride  of  iron,  with  carbolates  of  lime  and 
magnesia,  kc.  Of  these  the  perchloride  of 
iron  as  a  precipitant  would  appear  to  be  the 
best. 

Irrigation  and  Filtration, —  Direct  inter- 
mittent irrigation,  where  possible,  and  where 
it  does  not  create  a  nuisance,  is  without 
doubt  one  of  the  best  and  most  profitable 
methods  of  dealing  with  sewage ;  but  where 
it  is  carried  to  a  place  by  open  conduits, 
pounded  up  in  a  foul  cesspit,  only  to  be  let 
<»ff  occasionally,  or  where  a  form  is  converted 
from  well-drained  ground  into  a  loathsome 
swamp  by  simply  observing  no  relation  be- 
tween the  amount  of  land  and  the  quantity  of 
sewage,  under  such  circumstances  it  is  the 
worst  method  of  dealing  with  sewage  possible. 

Irrigation  is  employed  with  two  distinct 
objects,  which  ought  to  be  combined —vis., 
the  fintt  is  to  apply  the  sewage  for  the  pur- 
poses of  agriculture,  and  the  second  merely  to 
filter  the  sewage  through  earth,  so  that  the 
eflSuent  water  may  be  so  deodorised  and 
purified  that  it  may  be  allowed  to  enter  a 
watercourse. 

There  can  be  no  doubt  of  the  purifying 
power  of  earth,  and  that  sewage  percolating 
through  earth,  provided  there  is  a  proper  ratio 
between  the  volume  of  the  sewage  and  the 
area  of  the  earth,  may  be  entirely  deprived  of 
its  nitrogenous  and  putrescent  matters. 

Professor  Way,  in  his  evidence  before  the 
Select  Committee  on  the  Sewage  of  Towns, 
said :  **  In  soils  there  resides  a  power,  which 
previously  to  my  examinations  I  believe  was 


not  recognised,  to  separate  from  liquids  con- 
taining manure — containing  ammonia,  for 
instance,  and  potash,  and  phosphoric  acid,  and 
magnesia,  that  is  to  say,  all  the  important  ele- 
ments of  manure — these  elements,  to  separate 
them  from  water,  not  by  mere  filtration,  be- 
cause these  things  would  pass  through  a  filter, 
but  by  the  peculiar  chemical  attraction  pos- 
sessed by  the  ingredients  of  a  fertile  soil  for 
these  liquids;  so  that  if  we  were  passing  a  liquid 
containing  manurial  matters  through  a  given 
quantity  of  soil,  the  water  would  pass  through 
and  these  matters  would  be  retained  and  fixed 
in  the  soiL  I  look  upon  this  as  a  great  ar- 
rangement and  provision  of  nature  for  the 
preservation  of  manuring  principles  from  being 
washed  out  of  the  soil  by  rains." 

The  lioyal  Commissioners  thus  strongly 
express  themselves  in  favour  of  sewage 
irrigation :  **  We  are  therefore  justified  in 
recommending  irrigation  as  a  safe  as  well  as 
profitable  and  efficient  method  of  cleansing 
town  sewage.  Both  safety  and  efficiency, 
however,  of  course  depend  upon  the  proper 
performance  of  the  work ;  the  profits  of  the 
process  also  hinge  on  this." 

In  order  that  the  process  may  be  carried' 
out  satisfactorily,  it  is  necessary — 

1.  That  the  acreage  be  sufficient.  This  will 
depend  in  great  measure  on  the  looseness  or 
porosity  of  the  soil. 

2.  The  land  to  be  irrigated  must  be  drained, 
and  aiiS.  clayey  soils  broken  up  and  mixed 
with  ashes,  sand,  or  lime. 

3.  The  surface  must  be  irrigated  on  the 
intermittent  system,  to  ensure  sufficient  aera- 
tion of  the  soiL 

4.  The  ground  should  be  laid  out  in  broad 
ridges  and  furrows,  the  sewage  being  con- 
veyed along  the  tops  of  the  ridges  in  open 
carriers,  and  made  to  flow  gently  down  the 
slopes  by  inserting  temporary  sluices  in  regu- 
lar succession  and  at  regular  intervals.  At 
Breton*s  Farm,  near  Romford,  rented  by  Mr. 
Hope,  the  breadth  of  the  ridge  is  30  feet, 
giving  a  slope  of  15  feet  on  either  side  of  the 
carriers. 

5.  There  mustl>e  a  rotation  of  crops,  such 
as  ryegrass,  |>eas,  maize,  different  roots, 
cablmgcs,  kc. 

6.  The  sewage  should  be  delivered  in  a 
fresh  state,  and  freed  from  the  greater  por- 
tion of  its  suspended  matters  by  precipita- 
tion, filtration,  or  screening. 

We  will  now  examine  a  few  of  the  results  of 
irrigation. 

In  very  small  towns,  and  in  those  villages 
where  sewers  exist,  the  most  common  method 
is  to  place  the  outfall  of  their  sewers  in  a 
field  and  distribute  it  either  continuously  over 
it,  or  have  a  oatohyit  trom^i^lkklx  ^tolViXS^i 
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out  when  required.  In  the  continuous  system 
earned  on  under  such  circumstances,  with 
the  outfull  remote  from  houses,  there  is  no 
nuisance,  and  the  crops  are  productive.  Such 
irrigation  is  indccil  irrigation  under  very 
favour.iblo  circumstances;  the  amount  of 
sewage  is  not  excessive,  and  the  iicUls  never 
get  Huturatod.  The  results  of  irrigation  in 
IJedford,  "Warwick,  Banbury,  llomford,  and 
the  Lodge  Farm,  Larking,  a])pear  to  be  favour- 
able. 

At  Ledford,  in  18<>9,  47  acres  under  irriga- 
tion gave  croiis  the  total  value  of  which  was 
£047.  A  sewage  farm  receiving  300,000  gal- 
lons a  day  from  Banbury  produces  good  crops 
of  mangolds,  ryegrass,  &c. 

In  Edinburgh,  sewage  irrigation  (according 
to  ilr.  Miller,  the  proi)rietor  of  Craigentinny 
Meadows)  has  been  going  on  for  the  last  200 
years.  The  increase  in  the  value  of  the  laud 
is  remarkable.  *'TIio  laud  which  formerly 
let  at  from  40s.  to  £()  i>er  Scotch  acre  is 
now  let  annually  from  1*30  to  i'40 ;  and  p<.H>r 
sandy  land  on  the  sea-shore,  which  might  be 
worth  2s.  Od.  per  acre,  lets  at  an  annual  rent 
of  fromilStOiWO.** 

Irrigation  systems  are  carried  out  at  Milan, 
"VValford,  Carlisle,  "Warwick,  "Worthing,  Col- 
ncy  ILitch,  and  many  other  largo  towns  with 
somewhat  similar  results. 

Downtcard  Intermittent  Filtration. — "Where 
towns  can  obtain  and  prepare  land  favour- 
ably situated  for  this  kind  of  irrigation,  there 
c;iu  hardly  be  a  better  or  more  successful 
plan. 

TIio  conditions  necessary  for  success  arc — 
"  1.  The  soil  of  the  land  to  be  used  must  be 
porous.  2.  A  main  effluent  dr.iin,  which 
must  not  be  less  than  G  feet  from  the  surface, 
must  be  provided.  3.  Tlie  surface  of  the  soil 
to  bo  so  inclined  as  to  pornut  the  sewtigo 
stream  to  flow  over  the  whole  land.  4.  The 
filtering  area  should  be  divided  into  four  equal 
parts,  each  part  to  be  irrigated  with  the  sew- 
age for  six  hours,  and  then  an  interval  of 
cigiiteen  hours  to  elapse  before  a  second  irri- 
gation takes  place ;  each  of  the  four  i)arts 
would  thus  be  used  for  six  hours  out  of  the 
twenty-four.  An  acre  of  land  so  prepared 
would  purify  100,000  gallons  of  sewage  per 
day."  —  (On  the  Downward  Intermittent 
Filtration  of  Sewage  at  Troedyrhiw,  near 
Merthyr-Tydvil,  by  T.  J.  Dyke,  F.R.C.S.) 

At  Troedyrhiw,  near  Merthyr-Tydvil,  the 
sewage  is  first  treated  with  lime,  and  is 
strained  in  special  tanks  through  cinders ;  it 
then  flows  on  to  the  conduit,  which  conveys 
it  to— 

**  The  Filtering  Areas, — About  20  acres  of 
the  land,  immeiUately  adjoining  the  road  on 
which  the  tonka  are  placed,  have  been  ar- 


ranged into  filtering  areas  or  beds  on  a  plu 
devised  by  Air.  J.  B;iiley  Denton  (««  pUs). 
The  land  is  a  loamy  soil,  18  inches  thick,  over- 
lying a  bed  of  gravel.  The  whole  of  these  20 
acres  have  been  under-drained  to  a  depth  of 
from  5  to  7  feet.  Tlie  lateral  drains  are 
placed  at  regular  distances  from  each  otkvr, 
and  run  tow;irds  the  main  or  effluent  draia. 
This  is  everywhere  G  feet  deep.  The  Burfaoo 
of  the  land  is  formed  into  beds ;  these  Lave 
been  made  to  slope  towards  the  main  drain  bj 
a  fall  of  1  in  150.  The  surface  is  pIougLcd  in 
ridges  ;  on  these  vegetables  are  plauied  or 
seeds  sown  ;  the  line  of  the  ridged  furrow  is 
in  the  direction  of  the  uuder-drain.  Al&cg 
the  raised  margin  of  each  bed  in  each  srea 
delivering  carriers  ore  placed,  one  edge  Wing 
slightly  depressed.  The  strained  sewaf;e  pft&<ti 
from  the  conduits  into  the  delivering  carrien, 
and  as  it  overflows  the  depressed  edges,  nxn 
gently  into  and  along  the  furrows  duvn  to 
the  lowest  aikd  most  distant  part  of  tLe  plvt. 
Tlie  sewage  continues  to  be  so  delivered  fur 
six  hours ;  then  an  interval  of  rest  of  eighteen 
hours  takes  place,  and  again  the  land  ii 
thoroughly  charged  with  the  fertilising  strean. 
Tho  water  percolates  through  the  6  fMt  o( 
earth,  and  reaches  the  lateral  drains,  vLich 
convey  it  to  the  main  effluent  drain. 

**  The  result  of  this  plan  of  dispoaiog  of 
sewage,  by  downward  intermittent  filtration, 
may  be  seen  in  samples  of  the  effluent  water 
tjiken  from  the  outlet  of  tho  main  drain.  Such 
water  is  bright,  perfectly  pellucid,  free  from 
smell,  and  tastes  only  of  common  sslt.    I( 
may  safely  be  drunk— in  fact,  is  used  by  the 
workmen  employed  on  the  farm.    During  ths 
process  of  irrigation  no  nuisance  is  caused,  for 
the  soil  quickly  absorbs  all  the  fluids  pasaed 
on  to  it ;  in  fact,  in  two  or  three  hours  after 
the  water  has  ceased  to  flow  on  the  land,  an 
observer  would  say  that  the  ground  had  uut 
been  wetted  for  days.     The  workmen  say 
tliat  no  unple:Lsant  smell  is  noticed,  nor  hja 
the  health  of  the  persons  employed,  in  anj 
one  instance,  been  affected  by  any  presumed 
poisonous   exhalation.      The  only  imiierfec- 
tion  of  the  plan  is  that  at  the  end  of  the 
furrows,  nearest  the  lowest  comer  of  a  plot, 
a  slight  deposit  of  scum  is  found.    This  scum 
is  formed  by  the  fine  insoluble  precipitate, 
caused  mainly  by  tho  addition  of  Ume  to 
the  sewage  stream.     On  the  ridges  of  this 
prepared    soil,    cabbages,    broccoli,   carrots, 
turnips,  parsnips,  beans,  peas,  lettuces,  onioLs, 
&c.,  are  grovni. 

"  Jrriffation  Land.  — ^Ad joining  the  filtration 
areas,  the  town  surveyor  has  laid  oat  55 
acres  to  lie  used  as  irrigation  lands.  Th« 
whole  has  been  drained  by  deep  lateral  draini 
running  towards  the  main  effluent  dzain.  Th« 
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nle  adopted  in  the  filtrattan  areu.  of 
ngthe  Kwase  itrefim.  flowing  otct  ev:b 
'  juril  ot  lurrnce,  to  percolate  through 
ic  jnni*  of  aoil,  and  tlience  to  pam 
lie  efflux,  hu  been  faithfully  carried 
ml  the  reaulti,  in  ever?  point  of  riev, 
loen  ni  ■stiafactory  as  Uioae  afforded  by 


"In  addition  to  theu  55  acrea,  ICO  acrei  of 
the  laudi  taken  under  the  powers  of  the  Act 
of  Parliament  are  now  being  prepared  ai  irri- 
gation landi ;  thai  with  the  20  aorei  ot  fil- 
tering areai,  335  acrei  of  land  will  ■Tentual]]' 
be  Qied  for  the  reception  and  utiliaation  of 
the  Dtiained  ecwage  of  abant  40,000  penoni." 

The  chiinieal  rrialti  are  ai  foUowa  ;— 


■s  of  ASALTSH  e^reued  in  Parts  per  100,000  (Dr.  Ed.  Fhakeurd). 
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onty  Rrnilti.—'Upmt  10  aerei  of  tlie 
irepared  according  to  Mr  Bailey  Den< 
lUna.  cabbagea  were  planted  and  man- 
■own  in  June  1871.  On  the  30tb 
1  dayi  after  the  com- 


ing, depart 


>{  the  < 


ja.  per  acre.  In  tlie  prcwnt  year  the 
of  the  20  aorea  arc  noder  oropa.  I 
wen  informed  by  oar  lurrej-or  that 
•■ime  of  the  diriaiona  planted  with 
ei,  the  averagB  gross  return  will  be 
I  acre.  A  small  plot,  on  which  broad 
ira  being  grown,  linn  been  "old  for  £40 
G.  On  the  55  acrea  of  irrigated  land 
jpa  are  more  productive.  Italian  lye- 
rill  j'ivid  five  cropa  this  aeason,  averag- 
tona  an  acre,  and  yielding  a  net  profit 
t  an  acre.  A  plot  of  cabbBgea  (48 
b)  planted  in  October  haa  yielded  a 
mm  iTeragiug  £13  an  acre.  A  plot  ot 
has  lately  been  sold  at  the  rate  of  £G4 

nernf  BtiulU. — Theas  may  be  antnmar- 
1  the  words  ot  the  Hivera  ToUation 
iaaionera,  lately  preaenlcd  to  Parlia- 
'Thc  eiperieace  ot  these  filter  beds 


at  Merthyr  haa  made  plain  what  the  experi- 
ments in  our  laboratory  had  previonsly 
eatabljahed-    Towna  can  deanie  tbeir  sewag* 

wibhin  a  much  leaa  quantity  of  [and  than  any 
experience  hitherto  had  might  lead  them  to 
expect.  Sewage  irrigation  (in  which  the 
quantity  of  land  tbua  uacd  beara  a  large 
proportion  to  the  Tolume  of  the  sewage 
cleanaed)  offers  the  great  adTantage  of  k 
remunerative  return.  Intermittent  Gllration 
(in  which  the  quantity  ot  land  employed 
bears  a  very  muob  smaller  proportion  to  lh« 
volume  ot  sewage  to  be  cleansed)  may  also 
now  be  confidently  accepted  aa  a  aufficient 
remedy  for  the  sewage  nnissne*.  These 
two  methods  are  essentially  one,  whcre»er 
thorough  drainage  aeeompanies— as  it  always 
should — the  extcusiTe  form  of  irrigation,  and 
they  are  the  only  methods  which  ore  per- 
fectly trustworthy  tor  the  abatement  ot  tlu( 


"In  summarising  these  rei 
lay  before  yoa  the  foUowing 
conTeying  my  n 
the  disposal  and  utilisation  < 
In  order  to  diminish  and  limit 
Poaaible  degree  tbe  ohemical 


rks,  I  would 
opoaitions  as 
ct  system  for 
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results  when  human  or  animal  excretioni  are 
dissolved  in  water,  the  transmission  and  de- 
livery of  the  sewage-vrater  on  the  land  pre- 
pared for  its  reception  should  be  effected  in 
the  shortest  i>08sible  time.  By  means  of  the 
system  of  sewers  and  drains  planned  and 
formed  by  our  town  surveyor,  the  time 
occupied  by  the  water  in  passing  from  the 
furthest  point  (5  miles)  of  the  system  to 
the  filtering  areas  does  not  exceed  two  hours. 
2.  The  sc wage-water  should  be  delivered  on 
the  land  in  such  a  state  that  the  rootlets  of 
plants  can  at  once  absorb  and  assimilate  it. 
In  our  old  botanical  studies  yon  will  remem- 
ber that  we  were  tiiught  that  each  rootlet  of 
a  plant,  formed  of  cellular  tissue,  was  closed 
at  its  extremity — that  is,  was  covered  as  the 
papillae  of  the  tongue  are  by  mucous  mem- 
brane, or  as  the  end  of  the  finger  is  covered 
by  the  skin.  AVe  wore  also  taught  that  the 
fluids  on  which  plants  live  were  absorbed 
through  the  substance  of  that  covering  tissue, 
hence  it  was  only  that  which  was  dissolved 
in  water  that  the  rootlet  could  take  up.  3. 
I  hold  that  no  attempt  should  be  made  to 
precipitate  from  the  sewage- water  any  of  the 
fertilising  materials  it  holds  in  solution,  for 
as  sewage-water  does  not  hold  in  solution 
more  of  these  fertilising  matters  than  the 
earth  can  store,  or  the  rootlets  of  a  plant 
absorb,  so  to  precipitate  therefrom  any  of  the 
dissolved  matter  is  a  waste  of  the  fertilising 
material.  4.  All  insoluble  matters  floating  in 
the  stream  should  be  removed  by  mechanical 
means.  The  extractor  invented  by  Mr.  Bald- 
win Latham  seems  well  fitted  for  the  purpose. 
5.  All  fertilising  matters,  as  yet  undissolved, 
suspended  in  the  stream,  should  be  removed 
by  proper  filters,  and  then  treated  by  such 
chemical  and  mechanical  means  as  may  tend 
to  render  them  soluble.  The  filter  formed 
by  Mr.  Haqmr,  and  in  use  at  the  filtering 
areas,  with  the  addition  of  the  layer  of  sand, 
which  comes  down  with  the  stream,  fulfils 
the  first  of  these  requirements  weU.  The 
■econd  is  a  desideratum.  6.  The  sewage- water 
thus  freed  from  insoluble  matters,  and  from 
soluble  matters  as  }*et  undissolved,  being 
passed  on  to  lands,  prepared  according  to  the 
principle  suggested  by  Dr.  Edward  Frank- 
land,  and  carried  out  according  to  the  scheme 
of  Mr.  J.  Bailey  Denton,  should  so  pass  on  to, 
through,  and  out  of  the  soil,  as  to  leave  no  scum 
on  the  surface  of  the  soil,  nor  any  polluting 
substance  in  the  effluent  water.*'— (Op.  cit.) 

Mr.  Bailey  Denton  has  recently  greatly 
improved  filtration  and  irrigation  processes 
by  constructing  an  apparatus  which  he  calls 
**the  automatic  sewage-meter."  It  would 
appear  to  be  suitable  in  a  great  variety  of 
cases.    It  is  thus  described : — 


"  The  object  of  this  patent  is  to  regulate 
the  quantity  of  sewage  delivered  to  land  for 
either  irrigation  or   intermittent    filtration, 
independently  of  the  flow  or  the  delivery, 
which,  as  already  pointed  oat,  may  be  ex- 
tremely variable,  and  so  little  at  times  that 
it  would  be  absorbed  within  a  few  yardj  of 
the   sewer -mouth.     For    this    purpose  the 
sewage,  as  it  is  discharged  from  the  tovn, 
village,  or  mansion— whether  in  a  dribble  cr 
in  a  copious  stream — is  allowed  to  flow  into 
a  tank   called    'the   meter -tank,'  of  such 
capacity  that  when  it  is  full   it  holdi  the 
precise  quantity  which  it  is  desired  to  deliver 
to  a  given  area  of  land  at  one  time.    This 
tank  is  provided  with  a  siphon  outlet,  which 
comes  into  Action  automatically  as  soon  as  tie 
collected  liquid  rises  to  a  given  leveL    TThen 
this  is  the  case,  the  contents  flow  out  of  the 
tank  by  the  siphon  until  the  level  of  the 
liquid  in  the  tank  sinks  down  to  the  inlet  or 
inner  mouth  of  the  siphon,  when,  air  being 
admitted,  the  discharge  ceases.     The  tank 
will  then  again  fill,  slowly  or  quickly,  accord- 
ing to  the  rate  of  influx,  when  the  discharge 
will  be  repeated,  and  the  liquid  applied  to 
the  same  land  (after  the  interim  of  time 
required  to  refill  the  tank),  or  to  other  areas 
or  beds  as  may  be  desired;  and  this antomsiic 
action  will  tiike  place  during  the  night,  when 
there  will  be  no  one  to  guide  the  delivery, 
if  the  channels  are  prepared  to  receive  it, 
with  the  same  effect  as  daring  the  day,  when 
there  may  be  attendants  at  hand.    Between 
the  mouth  of  the  sewer  (H  in  figs.  79  snd 
80)  from  the  town,  village,  or  mansion,  snd 
the  *  meter-tank,*  there  are  two  chamben, 
the  first  (C),  called  the  '  sluice-chamber,'  in 
which  are  as  many  outlet  pipes  with  eluicei 
attached    as    there    are    meter  •  tanks,   bj 
which  the  sewage  can  be  let  into  one  (a 
other  of  the  meter -tanks  as  desired;  and 
in  this  sluice  -  chamber  there  is  also  fixed  a 
storm    overflow    (G),    which    at    times  of 
great  downfalls  of  rain  will  dispose  of  tny 
surplus    liquid    the   meter  •  tank    will   not 
take.    The  other  chamber  (B)  is  called  the 
'straining-chamber,*  the  object  of  which  if 
to  intercept,  separate,  and  retain  the  cosra« 
particles,  and  allow  the  remainder  to  find  its 
way  into  the  meter-tank  (A)  through  a  doable 
grating,  with  coarse  filtering  material  placed 
between  to  help  the  straining.    If  it  be  farther 
desired  to  clarify  the  liquid  by  separating  the 
finer  solid  matter  held  in  suspension  from  the 
liquid  before  it  is  discharged  by  the  siphon, 
the  tank  may  be  deepened  below  the  inlet 
or  inner  mouth   of    the    siphon,    so  s«  to 
afford  sufficient  space  to  hold  any  desired 
quantity  of  the  deposited  matter;  and  thij 
may  be  readily  consolidated  for  removsl  by 


ruioua  mesDi,  nich  m  miking  »  IkIw  floor, 

uodar  wbicb  filtering  material  may  be  placed, 
kod  through  which  any  liquid  detiuned  with 
the  depoiited  matter  may  be  drained  away 


treatment.  In  tbo  aecompaDying  dnwinga 
of  the  tanki  it  will  be  wen  that  then  ii  do 
■peoial  proTition  made  for  the  depoeition  of 
the  tiner  lotid  matter  below  the  uphon  ;  but 
tbit  daienption  will  •utBce  to  explaJD  how  it 


inll  be  DnneceHar7.  Any  dejmition  then 
taking  place  Bay  be  washed  or  fluahed  out  u 
•KCHaion  reqnirei  through  a  pipe,  and  will 


Gad  ita  waj  with  the  liquid  lewage  from  the 
meter-tank  on  to  the  land  to  be  dug  or 
ploughed  in. 

"  It  will  be  undentood  from  thia  deHiription 
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delivering  conduit  to  the  precise  area  intended 
to  receive  it,  and  that  to  secure  this  automatic 
service  during  the  night,  if  the  meter- tank 
should  fill,  it  is  only  necessary  that  the  atten- 
dant, before  leaving  in  the  evening,  should 
place  the  stops  in  the  carriers  and  in  the 
furrows,  to  ensure  as  even  a  delivery  and  dis- 
tribution in  the  dark  as  in  the  broad  daylight. 
The  sewage  collected  in  the  meter-tank  (which 
may  have  taken  many  hours  to  fill)  will  often 
be  discharged  in  a  comparatively  few  minutes, 
but  the  rate  of  discharge  may  be  controlled 
by  regulating  the  size  of  the  siphon,  or  by  a 
tap  in  the  outfall  limb  of  the  siphon,  so  as  to 
deliver  just  the  quantity  required  to  ensure 
even  distribution  under  every  variety  of  cir- 
cumstances. 

' '  From  this  explanation  it  will  be  seen  that 
several  of  the  difficulties  attending  the  dis- 
posal of  the  sewage  of  small  communities  may 
be  overcome  by  the  use  of  the  sewage-meter, 
and  the  expenses  reduced  by  its  adoption; 
and  that  as  inttrmittcncy  of  application  is 
essentially  and  necessarily  the  basis  of  action, 
a  comparatively  small  quantity  of  land  will 
suffice,  though  the  facility  with  which  the 
sewage  may  be  turned  from  one  plot  of  land 
to  another,  or  from  one  crop  to  another,  must 
be  as  favourable  to  irrigation  when  it  is 
intended  to  economise  the  sewage,  as  to 
filtration,  where  the  object  is  to  economise 
land. 

**In  villages  of  400  inhabitants,  discharging 
5000  gallons  of  sewage  daily,  one  tank  to  hold 
1250  gallons,  with  2  or  3  acres  of  land  to 
receive  the  sewage,  will  be  an  ample  pro- 
vision. The  dimensions  of  the  tank  might  be 
10  feet  by  5  feet,  and  4  feet  deep,  or  an  equi- 
valent. 

**  For  isolated  mansions  smaller  tanks  and 
less  land  will  of  course  suffice  to  secure  to 
the  occupiers  freedom  from  those  evils  which 
attend  the  present  arrangement  of  leaky  cess- 
pools with  excrement-sodden  soil  surrounding 
their  dwellings. 

'*In  addition  to  the  advantages  already  de- 
scribed, the  following  objects  are  secured  in 
the  automatic  sewage-meter : — 

*'  1.  Economy  in  construction  and  first  cost. 

**2.  Economy  in  space  occupied  by  the 
meter-tanks,  compared  with  the  ordinary  de- 
positing and  filtering  tanks. 

"  3.  Economy  in  labour  and  supervision ; 
the  whole  of  the  arrangements  being  self-act- 
ing, and  not  requiring  either  special  attention, 
skilled  labour,  or  night  control. 

"  4.  Economy  in  maintenance,  there  being 
no  moving  parts  in  the  automatic  apparatus. 

**5.  Absence  from  nuisance  —  the  liquid 
sewage  being  drawn  ofif  frequently  in  prede- 
termined quantities,  and  any  deposited  pu- 


trescent matter  being  covered  with  fresh 
liquid  sewage  as  it  comes  into  the  meter 
daily." 

4.  Summary  of  the  Method*  of  dealing  vUk 
Sewage : — 

(1.)  Places  of  deposit — such  as  privies,  eateh- 
pits,  oesspools  —  unless  made  of  absolntelr 
water-tiglit  materials,  hermetically  sealed,  of 
small  size,  and  frequently  emptied,  are  a  great 
nuisance  and  productive  of  injury  to  health. 

(2.)  Dry-earth  systems  are  not  suitable  for 
towns,  or  for  ignorant  people;  the  irstem 
works  excellently  in  the  few  places  where 
there  is  proper  control. 

(3.)  For  towns.  Captain  Liemtir*s  pneomstie 
system  is  most  decidedly  the  best  on  the  wore 
of  health ;  but  the  water-carriage  system  hav- 
ing been  long  used  in  large  towns,  and  proved 
fairly  efficient,  it  will  probably  be  some  time 
before  this  excellent  process  becomes  common. 
(4. )  Of  the  different  manufacturing  procenei 
by  which  it  is  attempted — by  precipitation, 
carbonisation,  and  other  means— to  mske  an 
artificial  manure,  or  other  marketable  ivt>- 
duct,  we  can  only  say  that  all  such  prooe»ei 
being  commercial  must  be  judged  of  by  their 
commercial  value.     Experiments  of  thii  kind 
belong  to  capitalists  rather  than  to  sanitary 
authorities  or  local  boards.   There  is,  however, 
no  doubt  that  some  of  the  processes  described 
may  eventually  become  of  great  value,  u  they 
are  now  under  trial  in  many  places,  and  a 
few  years  will  give  the  money  and  health 
results. 

(5. )  Irrigation  and  filtration  have  been  proved 
incontestably  both  safe  and  profitable,  pro- 
vided these  methods  are  carried  out  m  a  pro- 
per manner.    We  may  say  that : 

*^  (a. )  By  careful  and  well-conducted  sewage- 
irrigation,  especially  with  the  application  of 
moderate  quantities  per  acre,  the  purification 
of  the  whole  liquid  refuse  of  a  town  is  practi- 
cally perfect,  and  has  been  ensured  in  oases 
where  it  was  not  at  all  the  object  of  the 
agriculturist ;  and  that  it  is  the  only  pmoen 
known  by  which  that  purification  can  be 
effected  on  a  large  or  small  scale. 

**(&.)  That  perfectly  worthless  land— blow, 
ing  sea-sand,  for  instance — can  be  made  in  this 
way  to  support  large  and  valuable  crops. 

**  (c.)  That  the  quantity  per  acre  of  all 
crops  obtained  from  even  the  best  land  is 
enormously  increased. 

**  (<f.)  That  it  reduces  to  a  great  extent, 
or  renders  entirely  unnecessary,  the  osoal 
amount  of  artificial  manures  of  all  kinds, 
by  supplying  a  manure  especially  adapted, 
from  its  complex  constitution,  for  the  nourish- 
ment of  crops,  supplying  it,  moreover,  in  a 
state  of  solution — that  is  to  say,  in  the  most 
readily  absorbable  conditioDj  and  sappljing  st 
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the  Mune  time  that  moat  neoenary  aid  to 
▼egetatum,  water,  which  often  oonTorti  what 
would  ot&erwiae  have  been  a  very  heavy  Iom 
into  a  very  handiooie  profit. 

**  {e.)  That  by  it  the  farmer  is  rendered 
entirely  independent  of  drought,  so  that  he 
ean  be  practically  certain  of  his  crops,  and, 
moreover,  be  able  to  transplant  them  as  mach 
as  he  pleases. 

'*  </.)  That,  with  all  these  advantages,  it  is 
BO  wonder  that  it  has  been  found  to  pay ;  and 
when  its  management  is  more  thoroughly  under- 
stood, it  will  doubtless  be  found  to  be  a  valuable 
source  of  incometo  towns. "-^OoBFiKLD'sTreat- 
ment  and  Utilisation  of  Sewage,  2d  edit.) 

The  chemical  aspects  of  the  different  pro- 
eesses  are  summarised  by  Dr.  Frankland  in 
the  following  table : — 


Avwnc*  ParetntaoB 

of  dlatolTad  OiKUue 

PoUutioo  mnovad. 


Cheailcal. 

BcstresnU 

WonI  result  .    .  . 

Average  result   .  . 
Upward  flltraUon — 

Best  result     .    .  . 

Worst  result  .    .  . 

Average  result  .  . 
Itownward  Intermittent 
filtration— 

Beat  result     .    .  . 

Worst  result  .    .  . 

Average  result  .  . 
Irrifation— 

Beat  result     .    .  . 

Worst  result  .    .  . 

Average  result  .  . 


Onouile 
Ovbco. 


601 

84 

28-4 

WT 

0-6 

20S 


88*5 
82-8 
7«-8 

01-8 
42  T 
8S« 


Orgknl« 
Nltrotm. 


05-8' 

0-0 

88^ 

86-6 
124 
48*7 


07-5 
48-7 
87-8 

07-4 
441 
81 T 


ATtnfsPMr* 
orataiccof 
•oapanibd 

OiKMiiePul* 

latioDi«> 

morBl 


00-0 
60-6 
30  8 

100-0 
100  0 
100-0 


100-0 
100-0 
100  O 

100-0 
84-9 
07  7 


5.  Value  of  Sewage,— The  sum  of  6s.  8d.  is 
the  lowest  value  that  has  been  assigned  to  the 
annual  ezereta  of  one  individual,  so  that  some 
idea  may  be  obtained  from  thii  of  the  value  of 
the  sewage  from  any  town  by  calculation  of 
the  number  of  inhabitants,  and  an  analysis  of 
several  samples.  The  variable  dilution  un- 
fortunately renders  results  obtained  in  this 
way  extremely  unsatisfactory.  The  chief 
substances  of  value  in  sewage  are  those  which 
give  the  value  to  guano— vis.,  the  nitrogenous 
matters,  the  phosphoric  acid,  and  the  salts  of 
potash.  The  value  given  by  the  Riv»rs  Pol- 
lution Commissioners  is  as  follows  :  *'  The 
money  value  of  these  constituents  dissolved 
in  100  tons  of  average  sewage  is  about  15s., 
while  the  tutpended  matters  eontain  only 
about  2s.  worth  of  them— that  is  to  say,  that 
100  tons  of  average  sewage  are  worth  17s.,  or 
about  2d.  a  ton.** 

Others  have  estimated  1260  tons  of  liquid 
sewage  as  equivalent  to  1  ton  of  guano.  Ac- 
cording to  this  estimate,  the  total  amount  of 
•ewage  on  the  north  side  of  the  metropolis 


—vis.,  36,967,285,300  gallons  yearly,  or 
168,033,115  tons— equals  in  value  134,426 
tons  of  ordinary  guano. 

The  total  annual  amount  of  London  sewage, 
according  to  Baron  liebig  and  Mr.  Ellis's 
estimate,  is  266,000,000  tons;  this,  at  Id. 
a  ton,  equals  £1,108,333,  6s.  8d.  Baron 
Liebig  indeed  gave  the  very  high  and  impro- 
bable estimate  of  its  total  value  as  £4,081,430 
sterling.  Hoffman  and  Wit's  estimate  is  most 
likely  as  near  the  truth  ss  any.  They  esti- 
mated the  metropolitan  sewage,  without  rain- 
fall, to  be  95,000,000  gallons  daily,  or  about 
158,000,000  tons*  per  annum,  and  worth 
£1,385,450  yearly.  Such  figures  speak  for 
themselves,  and  are  a  strong  argument  against 
waste.  At  the  saine  time  it  must  be  remem- 
bered that  the  amount  of  worthless  stuff  in 
sewage  is  excessive,  and  brings  to  mind  Pro- 
fessor Way's  remark :  **  I  say  that  if  a  man 
owes  me  the  value  of  an  ounce  of  gold  (£4, 15s. ), 
and  if  he  comes  and  gives  me  a  ton  of  quarts 
and  says,  *  There  ii  an  ounce  of  gold  in  this 
ton  of  quarts,'  it  ii  not  paying  me.  That  is 
precisely  the  condition  of  the  sewage." 

Sevoagey  Analytie  of.— The  solid  residue, 
suspended  matters,  nitrates,  chlorine,  and 
nitrogen,  are  determined  in  exactly  the  same 
manner  as  in  Watkb-Analtsis,  which  iee.  It 
is  of  course  obvious  that  in  determining  both 
kinds  of  ammonia  only  5  or  10  cubic  eenti- 
metres  of  sewage  should  be  taken,  added  to 
some  pure  distilled  water,  and  then  proceeded 
with  in  the  usual  way. 

To  determine  the  phosphorio  add  a  con- 
siderable quantity  should  be  evaporated  down, 
so  as  to  get  about  a  gramme  of  solids.  One 
part  of  this  solid  matter  should  be  mixed  with 
one  part  of  carbonate  of  soda  and  one  of  nitrate 
of  potash,  and  ignited.  The  residue  is  dissolved 
in  hydrochloric  add,  evaporated  to  dryness  in 
the  water-bath,  treated  with  hydrochloric  acid 
and  water  filtered ;  then  ammonia  is  added  to 
filtrate  until  alkaline,  the  phosphate  of 
lime,  which  usually  fsUs,  is  dinolved  by 
acetic  add;  and  lastly  acetate  of  sesqui- 
oxide  of  uranium  is  added.  The  fluid  is 
heated  to  boiling,  and  a  yellow  phosphate 
of  sesquioxide  of  uranium  and  ammonia  sepa- 
rates. The  precipitate  is  washed,  dried,  and 
ignited;  it  should  be  the  colour  of  the  yolk 
of  an  egg.  19*91  parts  in  every  100  of  the 
predpitate,  or  about  one-fifth,  is  phosphorio 
add. 

6.  Sewagey  Deodoriaation  or  Dmnfection  of. 
— The  different  substanoes  described  under 
DisiNFEOTANTS  and  DisiNFBcnoN,  and  most 
of  the  precipitating  substances  mentioned 
under  Precipitation  Proceuea  (pp.  521-523), 

•  220  gallons  weigh  a  ton. 
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may  be  uied  with  more  or  less  success  for  the 
disinfection  of  sewage.  We  will  here  merely 
mention  a  few  of  the  best  disinfectants, 
whether  as  applied  to  a  system  of  sewers  or 
a  mass  of  liquid  sewage. 

Perchloride  of  Iron — 1  gallon  of  perchloride 
suffices  for  15,000  gallons  of  sewage. 

Sulphate  of  Iron — 1  lb.  dissolved  in  8  gal- 
lons of  water  for  1000  gallons  of  sewage. 

Carbolic  Acid— 3  gallons  of  the  dilute  acid 
to  1000  gallons  of  sewage. 

Siivem*s  Deodorant— It  is  made  thus :  A 
bushel  and  a  half  of  good  quicklime  is  put 
in  a  cask,  slaked,  and  10  lbs.  of  coal  tar 
thoroughly  mixed  with  it ;  to  this  15  lbs.  of 
magnesium  chloride  dissolved  in  hot  water 
is  added,  and  finally  additional  hot  water  is 
poured  in  sufficient  to  make  a  mass  liquid 
enough  to  drop  from  a  stick  inserted  in  it  and 
then  pulled  out*  The  magnesium  chloride 
forms  deliquescent  calcium  chloride,  and  pre- 
vents the  caking  of  the  deodorant  and  the 
adherence  to  pipes. 

Any  one  of  the  above  used  in  proper  and 
sufficient  quantity  is  an  effectual  disinfectant 
and  deodoriser  of  sewage. 

Sewage  as  a  Cause  of  Disease. — That  the 
sewer  gas  does  occasionally  give  rise  to  symp- 
toms belonging  to  no  known  disease,  to  symp- 
toms, in  short,  of  poisoning,  is  without  doubt. 
For  example.  Dr.  Handfield  Jones  relates 
some  remarkable  cases  in  the  "  Medical  Times 
and  Gazette,"  1871,  voL  ii.  p.  9,  clearly 
attributable  to  sewer  emanations.  The  first 
of  these,  a  man,  aged  forty-nine,  was  taken 
with  giddiness  and  shortness  of  breath  whilst  at 
work  in  a  sewer  which  stank  very  badly.  He 
complained  of  feeling  numb  all  over,  and  there 
was  oedema  in  the  feet  and  legs  ;  the  abdomen 
was  tumid,  and  the  urine  was  albuminous. 
He  was  ill  about  three  weeks. 

The  second  case  was  a  man  aged  forty-nine. 
In  passing  a  guUyhole  he  was  conscious  of  a 
most  disagreeable  odour.  In  half  an  hour  he 
was  taken  with  severe  vomiting,  which  lasted 
all  day.  He  was  admitted  into  the  hospital, 
and  suffered  from  cramp,  sickness,  dinmess  of 
sight,  kc.  There  was  no  diarrhoea  nor  other 
evident  cause. 

Dr.  Handfield  Jones  also  quotes  a  case  from 
the  Sydenham  Society's  Year-Book,  in  which 
a  ground  labourer,  aged  forty,  after  working 
for  three  hours  in  a  sewer,  was  compelled  to 
leave  off  on  account  of  the  horribly  stinking 
atmosphere.  He  was  ill  for  several  days,  and 
suffered  from  languor,  anorexia,  and  sleep- 
lessness, with  slight  nocturnal  delirium.  There 
was  no  fever,  but  slight  jaundice,  and  on  the 
eighth  day  haemorrhage  from  the  nares  and 
pharynx  supervened. 
In  Dr.  Jones's  remarks  on  the  case  he  says, 


*'  In  conclusion,  let  me  obaerre,  that  as  these 
were  cases  of  acute  poisoning  by  sewer  csta* 
nations,  so  undoubtedly  cases  of  chronic  sad 
slight  poisoning  by  the  same  agent  are  vistlj 
frequent." 

As  the  germs  of  typhoid  fever  exist  in  some 
sewage  in  incredible  number,  it  occasionally 
must  happen  that  this  disease  is  propagated 
by  irrigation.    Such  an  instance  appears  ts 
have  happened  in  Ecton,  a  parish  in  whk^ 
are  situated  the  Korthamptonshire  IrrigstaoB 
Meadows.    Dr.  Buchanan,  who  inquired  into 
it,  thus  summarises  the  case  :  "  The  facts  of 
the  Ecton  occurrences,   therefore,  are  nov 
pretty  clear.    In  the  early  days  of  July  lait, 
ten  people  are  working  on  a  meadow  through 
which  runs  a  brook  containing  Northampton 
sewage,  of  which  apart  is  formed  by  tbeexoe- 
ment  of  patients  with  enteric  fever.     Sonie 
at  least  of  the  ten  people  employed  in  Utaa 
meadow  drink  of  the  brook,  in  ignorance  of  the 
nature  of  its  contents.     Almost  all  the  worfcen 
become  sick.    Two  of  them,   who  csnnoi  be 
followed,  get  diarrhoea ;  a  third  gets  a  pro- 
tracted diarrhoML,  which  bears  resemblanee  to 
that  of  enteric  fever ;  a  fourth  and  a  fifth  get 
distinct  enteric  fever,  one  of  them  ten  dsyi 
after  the  other.     Of  the  two  latter,  fint  one 
and  then  the  other  goes  home  and  infects  the 
common  privy,  and  doubtless  the  well  of  the 
yard  in  which  their   house  stands.     Other 
people  living  in  that  yard,  themselves  having 
nothing  to  do  with  Northampton  sewage, 
begin  to  sicken  with  enteric  fever  two  or  three 
weeks  after  this  introduction  of  the  disesM 
among  them,  and  fall  ill  one  after  the  other 
of  the  same  fever,  imtil  fourteen  out  of  tiie 
eighteen  residents  there  have  been  attacked. 
Meanwhile,  among  the  other  GOO  resident*, 
there  is  no  case  of  fever,  except  a  solitary  and 
presumably  imported  one.  On  the  other  hand, 
out  of  120  people  at  work  upon  the  sewage 
farm  itself,  there  is  no  single  case  that  csn  be 
affirmed  to  be  fever,  and  the  only  case  of  ill* 
ness  that  can  be  heard  of  is  a  case  of  diarrhoea* 
Such  isolated  outbreaks  are  to  be  attributed 
to  carelessness  and  want  of  knowledge.    They 
are  certainly  exceptional— more  so,  indeed, 
than  from  theory  one  would  imagine.    Tbien 
appears  to  be  danger  from  drinking  the  water 
flowing  from,  but  little  in  walking  over,  an 
irrigated  soiL 

The  manufactories  of  manure  at  Bondr, 
near  Paris,  appear  to  be  healthy,  nor  is  there 
a  history  of  the  propagation  of  fever  in  any 
of  the  irrigation  processes,  save  and  except 
the  one  quoted  above. 

Sewage  pent  up  in  sewers,  cesspools,  or  pe^ 
colating  into  and  infecting  the  soil  and  water 
near  dwelling-houses,  is  certainly  most  in- 
jurious, quite  irrespectire  of  the  propagation 
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M  cholera,  typhoid  and  scarlet  fever,  &c. ; 

,  but  sewage  in  manure  -  works,  undergoing 
«hemieal  processes,  and  sewage  in  the  open 
air,  remote  from  houses,  irrigating  fields,  is 

,  only  in  rare  instances  hurtful  to  health, 
although  at  the  same  time  it  may  he  an  an- 
Boyance,  and  therefore  a  nuisance. 

The  bad  effects  of  human  sewage  on  cattle 
appear  to  be  nil;  they  grow  and  fatten  on  the 
mcMst  sewage-sodden  soil,  nor  has  there  been 
an  increase,  as  was  feared,  of  entozoa  in  their 
bodies. 

SevctrSj  Drains^  d*c, 

Setcfrs. — The  word  "sewer"  in  its  most 
oxtended  sense  is  used  to  signify  a  channel 
(which  is  generally  covered)  for  the  reception 
mnd  removal  of  impure  and  refuse  liquids 
liolding  solid  matter  in  suspension  derived 
from  two  or  more  habitations.  The  Public 
Hoalth  Act  distinguishes  for  the  purpose  of 
jtbe  Act  the  word  **  sewer "  and  **  drain  **  as 
follows : — 

"  *  Drain'  means  any  drain  of  and  used  for 
the  drainage  of  one  building  only,  or  premises 
within  the  same  curtilage,  and  made  merely 
for  the  purpose  of  communicating  therefrom 
with  a  cesspool  or  other  like  receptacle  for 
drainage,  or  with  a  sewer  into  which  the 
drainage  of  two  or  more  buildings  or  premises 
oecnpied  by  different  persons  is  conveyed. 

'*  *  Sewer '  includes  sewers  and  drains  of 
erery  description,  except  drains  to  which  the 
word  *  drain'  interpreted  as  aforesaid  applies." 
It  heuM  follows  that  it  is  not  the  size  or 
shape  of  a  channel  which  determines  whether 
it  be  a  sewer  or  not,  but  its  office,  and  whether 
it  is  used  by  more  than  one  house. 

The  most  ancient  sewers — as,  for  instance, 
the  cloaca  mcucima  of  Kome— were  built  to 
carry  off  rain  and  subsoil  water,  and  hence 
they  terminated  in  the  nearest  watercourse. 
They  afterwards  were  made  channels  for  the 
removal  of  excreta,  because  it  was  the  easiest 
and  most  obvious  appliance. 

The  old  sewers  of  modem  towns  were  mostly 
open  and  extremely  ill-constructed.  Take, 
for  example,  the  ancient  system  at  Paris, 
which  is  thus  described  by  Tardieu  :— 

**TIie  Seine,  the  Mcuilmontant,  and  the 
Bidvre  have  ever  been  the  great  outlets  for 
Paris.  It  was  towards  these  three  lines  of 
drainage  that  the  ancient  inhabitants  directed 
their  slops  and  surface-water,  by  means  of 
gutters  carried  across  the  fields  which  sur- 
rounded the  groups  of  houses  forming  the 
town.  At  a  later  period  a  part  of  the  fosses  des 
eneeintiM  of  Philip  Augustus  and  Charles  VI. 
also  received  the  filthy  waters  of  Paris.  All 
the  sewers,  open,  and  for  the  most  part  badly 
levelled  too,  rapidly  filled  with  refuse  and 
stagnant  water,  and  infected  the  air.    They 


were  little  by  little  cleansed  and  improved. 
The  worst  were  suppressed ;  the  bottoms  and 
sides  of  others  were  built  in  masonry;  and 
lastly,  they  thought  of  covering  them  with 
flags  or  stones." 

A  great  change  has  taken  place  since  those 
times,  for  Paris  is  now  one  of  the  most  com- 
pletely sewered  cities  in  the  world.  Under- 
neath all  the  principal  streets,  not  only  sewers 
but  subways  are  constructed,  the  tributary 
mains  are  named,  and  the  house  drains  num- 
bered. "  The  total  length  of  these  sewers  is 
about  170,000  metres,  which  added  to  the 
290,000  metres  in  course  of  construction,  and 
to  the  80,000  metres  which  will  perhaps  be 
at  some  future  ^time  opened,  may  bring  the 
number  to  135  leagues  as  the  total  length 
of  the  subterraneous  canals  of  Paris." — 
(Tabduu,  1862.) 

Human  excrement  to  a  certain  extent  exists 
in  all  sewers,  but  in  some  towns  there  have 
been  attempts  made  to  keep  it  entirely  out 
of  the  sewers.  For  instance,  in  Paris  the 
system  of  fosses  permanenUs  and  fosses  mobiles 
diverts  the  bulk  of  the  excreta  away  from 
the  ordinary  channels.  It  would  also  appear, 
from  the  discovery  of  enormous  pits  in  Rome 
by  Dr.  Parker,  that  the  main  portion  of  the 
Roman  sewage  was  collected  in  these  pits, 
and  did  not  find  its  way  into  the  subterraneous 
conduits. 

It  is  extremely  important  ever  to  remember 
that  sewers  and  sewage  not  containing  human 
excreta,  and  not  communicating  with  water- 
closets,  &c,  are  quite  as  offensive  as  if  there 
were  communication  with  privies  and  water- 
closets  ;  still,  as  they  do  not  contain  the  ex- 
cretions of  man,  it  necessarily  follows  that  the 
germs  of  those  contagious  diseases  which  are 
found  in  typhoid,  &c.,  are  probably  absent, 
and  that  any  disease  which  such  sewers  may 
give  rise  to  would  be  merely  from  the  effect 
of  putrid  emanations. 

Construction  of  Sewers.  —  Although  the 
original  idea  of  a  sewer  was  the  natural  out- 
come of  draining  the  subsoil,  it  is  dangerous 
to  construct  the  sewer  of  pervious  materials, 
under  the  idea  of  making  it  a  drain  as  well ; 
sewers  must  be  impervious.  The  larger  kind 
are  usually  made  of  bricks  specially  moulded 
to  radii,  and  set  in  cement ;  the  smaller  arc 
constructed  with  socketed  pipes,  the  joints 
made  water-tight  with  clay  puddle,  and  the 
whole  generally  laid  on  a  bed  of  concrete  to 
prevent  sinking  of  any  portion  of  the  track. 

Shape  of  Sewers.— AH  main  sewers  of  large 
towns  should  be  oval;  the  section  preferred 
is  egg-shaped,  the  smaller  end  of  the  oval 
pointing  downwards.  The  advantage  of  this 
particular  shape  is  twofold:  the  sewers  are 
stronger  and  more  economical;  and,  besidst, 


there  ii  greater  effideney,  for  when  the  mter  ii 
■mall  in  unennt,  the  nuTowneu  of  the  lower 
part  ^THagTeatarbrdranlia  dsiith,  and  when 
the  bodj  of  water  ii  ioenued,  mora  oapaoitj 
U  obbiioed. 

The  uoaller  Hwen  or  tewer  dniui  aie  beat 
conitmcted  of  nmnd  pipe*.  It  ii  difflcnlt  to 
obtain  accnrate  OTala  with  eartbenware  pipei — 
that  ii,  K  that  each  pipe  will  have  BxaotljUie 
■ama  acction— and  in  Bnuller  dimini  the  dif- 
ference in  ahape  ii  not  ptacticallT  of  impor- 

The  old  aqtiart  brick  dnini  are  the  wont, 
u  to  flomtrnction,  efiloienoy,  and  ecoiiom;, 
that  ceo  well  be  eouoeired.  There  ii  a 
miiimum  of  fiictian  and  porotit;  ;  in  addi- 
tion to  which,  the  rata  bnrrow  in  them,  ao 
that  the  Mwags  Dia;r  find  iti  wa;  into  wella 
a  couaiderabla  diatance  from  the  dnuni. 

The  Siw  of  Snccrt.— Thii  innat  graatlj  de- 
pend npon  whethiT  the;  an  intended  to  take 
atonn-water  ai  well  ai  aewage,  or  not.  The 
beat  wa  J  ii  to  ban  upante  brick  diaini  for  the 
anrfeoe  and  lubaoil  watsr,  the  brisk  dntini 
being  anperfiaial  and  the  aeweri  deep. 

"  It  ii  oaloulated  that  a  main  lewer  in- 
tended to  reeeiTe  all  the  aewage  of  a  tbicklj- 
popnlated  aqoan  quarter  of  a  mile,  with  a 
water^nppljr  of  20  gallona  a  head,  and  alao 
ths  rainfall  of  the  wme  aorfa«,  wonld  oolj 
aotualljr  rsqnirs  for  theie  piu^iosei  a  eeetional 
area  of  1  feet  aqnars,  bat  that  praetdeallr,  in 
order  to  prorids  for  anddcn  atomu,  thia  naa 
would  baTc  to  be  at  laaat  doabled." 

A  liie  much  leaa  than  thii  wonld  anSoe  if 
there  were  teparata  cbannela  for  the  rainfalL 
Some  of  tbB  aizea  in  aotoal  dm  are  aa  fol- 

"In  London,  In  theatteett  the  brick  eewen 
are  from  4  fast  6  inobea  b;  3  feet  S  inchea  to 
9  feet  S  inchea  bj  12  fact,  tha  latter  beingthe 
aize  of  the  largeat  maina  ;  in  tha  oonrta  and 
alley  a  the  aiiei  are  from  3  feet  b;  2  tset  2  iDchet 
to  4  toet  hj  2  feet  4  inohta.  In  Dover  the 
main  valley  aewer  ii  4  feet  6  inchea  by  3  feet- 
la  Salisborj  the  new  leweri  are  aboat  the 
■ame  aiie,  and  the  maina  are  K>  eonatnuted 
that  the  BUbtoil-waler  peroolatea  into  them 
freely.  In  Briatol  the  main  outfall  ia  E  feet 
by  4  feet  6  inchea,  and  tbs  mains  vary  from 
ihia  aiie  to  2  feet  by  1  foot  6  inchee  ;  and  it 
will  be  fonnd  piactteally,  that  where  the  drain- 
aewer  syatem  ia  atill  carried  on,  tha  minimnm 
size  for  the  maina  will  be  abont  3  feet  6  inches 
by  2  feet.  Thia  nie  wonld  allow  a  man  to 
crpep  throogh  the  aewer  easily,  if  neceaaary. " 

When  we  have  towna  aewered  with  imper- 
Tiona  glazed  atoneware  pipea,  we  find  tbe  uie 
nt  Dover  to  vary  from  6-iDch  honaa  pipea  to 
IS-inch  aewers,  and  opening  into  brick  mains. 
At  Bujjby  the  pipes  are  only  6  inobea  and  the 


munontUlS  feet  in  diameter.    At  Stttfatl- 
od-Atou  the  imalleat  etreet  aewet  ia  a  I- 
inpe,  bot  then  the  aewer  oollecta  the  A 
water.     It  is  oonridered    that  thsa   fa 
neceaaity  to  make  sewera  either  eo  larfa  tba 
men  may  creep  throngli  them  or  to  take  Ik 
whole  of  tbe  atorm-water.     The  amall  ]■ 
at  Gngby  answer  Jnat  aa  well  aa  the  eaan 
brick  aewers  of  other  placet.     Tb*  sto 
vatera  *iU  alwaya  find  ttaeir  way  otb  Ot 
surface  in  natural  or  artificial  draiaa  to  tk 

Saweia  abonld  be  laid  in  ■•  ctnlgtit  Uaca  a 
poanble,  and  placed  in  a  bed  which  will  ail 
be  likely  to  sink.     They  ara  lud  genaiall] 
concrete.  The  gradient*  mnat  be  trae  thna 
out.     If  correi  ars  neceaaary,  the  ladiN 
tha  onrre  shonld  be  not  leea  than  ten  to 
the  croes-aectional    diunater  of    the  nacr. 
The  fall  for  atreet  draina  ia  nanally  froB  1  ia 
244tolin7S4.     The  flow  thronghavwRi 
any  aise  ahonld  not  be  nnder  2  feet  per  tma 
nor  over  4  feet  6  inches.     It  ia  a  miitaka  t 
imagine  that  the  fall  cannot  be  too  great. 

The  followingtaUa  of  Hr.  Weokiteed'aaq 
be  oaefol  :  — 


To  caleolate  the  diaoharge  from  aswets,  lb 
most  simple  formnla  ia  as  follows  :^ 
V  =  B5  X  (VD^^xTF  X  A. 

T  =  Telocity  in  cubic  feet  per  minnte. 
D  =  bydnnlic  mean  depth. 
F  -  tall  in  feet  per  mile. 

The  hydranlic  mean  dqith  is  one-fonrth  tit 
diameter  if  the  pipe  ia  running  fall :  if  Uu 
pipe  is  not  foil,  it  ia  the  aeotioa  area  diriM 
by  that  part  of  the  circle 
of  the  pipe  wetted  by  the 
finid,  which  ia  called  tbe 
wetted  perimeter. 

shonld  join  at  right  angles 

or   directly   opposite   the 

entrance    of    otiiera ;    two 

■ewera      Joining     together 

ahonld  always  do  ao  in  tbe 

diraction  of  tbe  flow  of  the 

sewage    at    the    junction ; 

what  ia  called  a  bell-mouth  is  fumed  with  s 

Tentilating^haft  i^  to  the  t«adwv  (Sg.  SI). 
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ire  the  drain  pipes  of  a  hoose  enter  the 
flap  traps  are  fixed  in  the  sewer  walls. 

APS. 

ision  must  be  made  for  easy  access  to 
for  flushing  and  clearing  them,  with- 
caking  up  the  roadway  ;  this  is  effected 
le-entrances,  manholes,  flushing-chsm- 
:c.  When  from  any  cause  a  i>art  of  a 
is  blocked,  a  man  descends  the  man- 
Aother  one  lowers  a  candle  down  at  the 
t  point  of  access  from  the  manhole,  and 
^posit  is  removed  by  means  of  proper 
nentfl  until  the  light  of  the  candle  or 
B  seen, 
is  an  expensive  method  of  cleansing 
;  for  instance,  the  cost  of  removing 
t  from  the  tide-locked  and  stagnant 
I  in  London  formerly  amounted  to  a 
f  about  £30,000  per  annum.— (  Bazal- 
)  A  f ar  better  way  is  to  provide  a 
ig  apparatus,  which  in  its  simplest 
onsists  of  a  dam  of  any  kind,  ponding 
I  water ;  this  is  then  suddenly  removed. 
>wer  of  water  in  this  way  is  surprising, 
experiment  with  a  flushing-gate  4  feet 
the  quantity  of  water  ponded  up  for 
ish  was  26,665  cubic  feet ;  three  flushes 
1  brickbats  1300  feet.     **  In  an  instance 


where  6688  yards  of  foul  deposit  had  been 
removed  by  flushing,  it  was  calculated  that 
as  the  whole  cost  of  removing  it  by  hand  ^ 
labour  would  have  been  £2387,  while  the  cost 
of  pnttiog  up  the  inside  apparatus  and  flush- 
ing-gate was  £1203,  and  the  cost  of  men^s 
time  £644,  12s.  7d.,  there  was  thus  a  saving 
of  £456  to  the  commission ;  besides  the  fact, 
that  on  account  of  the  side-entranees  the  pave- 
ment would  no  longer  require  to  be  taken  up 
as  before,  and  the  apparatus  would  remain  to 
be  used  when  required.**  It  certainly  is  not 
well  to  wait  until  there  is  a  deposit  before 
flushing ;  sewers  should  be  flushed  and  dis- 
infected regularly,  and  in  that  way  much  ex- 
pense may  be  saved  as  well  as  danger  to  the 
public  health  avoided,  since,  where  no  ac- 
cumulation of  filth  is  permitted  to  take  place, 
foul  gas  is  not  generated. 

Ventilatum,  DeodorisatUm,  and  DUinfec- 
turn  of  Seioers.  —All  sewers  should  be  venti- 
lated, not  only  on  account  of  bad  odours,  but 
because  any  change  of  temperature  in  the 
sewer  liquid  either  expands  or  contracts  the 
sewer  air.  If  steam  or  hot  refuse-water  is 
thrown  into  a  sewer  the  air  expands,  and  may 
under  certain  circumstances  force  the  traps. 
For  example,  let  a  b  (fi^.  82)  be  the  commence- 


rig.  82. 


of  a  sewer  system,  with  a  trap  e,  and 
)r  trap  d;  supposing  that  at  6,  either 
the  sewer  running  full  force  or  from 
raiy  deposit,  there  is  an  obstruction, 


then  without  the  ventilating-shaf  t  /  the  space 
between  a  and  6  is  a  closed  chamber — the 
upper  part  filled  with  impure  air,  the  lower 
with  liquid.    Under  sooh  ciroamitanoet^  sup- 


la  thiown  dova  either  of  the  tnpa 


1200,  CKUiing  a  prewure  which  no  trap  eould 

The  ume  thing  u  raggested  b;  Mi  LktbD.m 
can  be  ibown  by  the  following  nest  aiperi- 
ment :  Bend  a  kIui  tube 
in  the   ihspe  of  a   tnp 
(fig    83),  aud  &i  it  care- 
I   fuUf  into  a  well  -  fitting 
'    cork  to  a  fluk  a;  put  a 
little  tincture  of  litmuaor 
coloarcd  water  into   the 
bend  b ;  now,  by  taking 
hold  of  tho  Bask  a,  the 
iriere  heat    of   the  band 
mil  jerk  the  liquid  in  b 
out  of  tho  trap. 

With  regard  to  the  dii- 
tance  between  the  venti- 
lating-ahafti,  they  ilionld 
be  placed  about  eveTj  300 


floodi  or  tidet  ahould  be  ventilated  with  Wtj 
■hafta,  the  aectiDual  area  of  which  ihouIJ  l« 
at  leaat  half  ai  great  a«  the  aewera. 

The  abaftt  and  chamben  ahould  each  be 
fumiahed  with  trajri  of  charooal,  and  lit 


feet,  0 


t  aU  e 


tit-  SO. 
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y-    ,.  the  nianholea  ahould  be 

fumiahed  with  them. 

Fig.  M  will  give  an  idea  of  the  ventilating- 

ebambera  fumiahed  to  aome  aewers.     Thoae 

aeweca  which  eie  likely  to  be  ponded  up  by 


atreet  giatiuga  fumiihad  with  charcoal  tnj*. 
The  boxea  Died  bj  Mr.  Heywood  ar*  c^  inn, 
IS  inches  wide,  and  containing  iiz  triya,  nrl 
fumiahed  with  a  lump  of  charcoal  in  a  it^a 
from  2  to  3  indie*  in  UiiiliieM.    Fic-Sigini 


D  iocbaroc*) 

Mr.  Bolilwin  Lathiin  bru  JUTented  ackpitfti 
■pirkl  ventilator,  to  conttmeted  that  neither 
(Urt  nor  wet  caD  gtt  in  contact  with  and  ajioil 
the  cbarcoaL  It  ia  repreiented  in  fig.  86. 
The  ume  amnBement  ma;  b«  applied  to  * 
■haft,  aa  id  Gg.  87.  Fig.  8S  ii  >  itill  more 
elaborate  ayatem  of  deodoruation  ;  B  carrin 
the  charcoal  traji.  A  method  of  ventilating 
the  cunneoting  draia  to  a  HWer  ia  ■hovni  in 
fig.  89,    Here  an  apright  pipe  i*  combined 
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withaaiphon;  the  top  ii  capped  with  earthen- 
ware and  carries  charcoal  traji.  A  patent 
method  of  ventilating  and  connecting  ii  given 
in  &s.  90 ;  it  ii  naed  in  Birmingham.  The 
drain,  iaitead  of  being  pro- 
tected by  a  flap  and  enter- 
ing in  the  middle  of  tite 
wall,  ii  at  thebattom  of  the 
■ewer,  and  ii  tbne  elwaye 
trapped  with  water. 

All  Tcutilaton  Bhoulil  be 
made  to  open  lo  that  a  lamp 
may  be  lowered  into  one,  a 
reflector  into  another,  and 
lO  yardi  of  icwer  inspected. 
■  ihoutd  he  regularly  diainfected. 
:he  Qtmoat  importance,  eipecially 
in  dry  hot  weather  and  where  water  i>  defl< 
cient.  For  the  belt  chemicali  to  uie,'  tee 
Sem(^,  Ditinfiction  of,  p.  62S. 

The  outfalli  of  aewera  are  freqaentiy  very 
nnutiifactory.  It  u  not  deairable  that  there 
■hould  only  be  one  outfall,  ai  tbo  poittioa  of 
the  oatfall  moat  depend  upon  the  irregalari- 
tiea  of  the  tironnd  upon  which  the  town  ii 
built.  On  the  other  hand,  a  great  many  out- 
talle  an  liuble  to  increote  the  difficulty  of 
atiliution,  and  to  incrtaie  the   liability  to 

Outfalla,  where  terminating  in  a  river  or 
eipoeed  to  the  wind,  ehonld  have  proper  flap* 
in  order  to  prevent  the  wind  or  tide  farcing 
bock  Ihe  gaies.  They  abould  ccrlunly  be  at 
■Dch  a  diatanee  from  bouaei  aa  not  to  create 

Ctut  (if  SoMrt.—Tbit  ia  beit  eitimated  by 
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the  aetoal  anmi  town*  have  pud,  remember- 
ing, however,  that  pricei  and  wage*  have  now 
riien  conriderabl.v. 

At  Bfaucbeater.  280  mile*  of  aewera  cott 
£340,000  ;  thi*  include*  both  brick  and  pip4 
■ewen,  the  brick  varying  from  G  feet  by  3  feet 
to  3  feet  by  2  feet,  and  the  pipe  from  2S  inehe* 
by  18  inche*  to  12  inchei  by  9  incbei,  but  it 
doe*  not  include  Suahing  or  ventilating  appa- 
ratna.  At  Gorton,  1408  yard*  of  30 -inch, 
1520  yard*  of  SO-inch.  980  ynrda  of  24-incli, 
and  1105  yard*  of  18-inch  by  27 -inch  brick 
■ewer*,  with  ai3»  yard*  of  15-iiich,  880  yard* 
of  12-inch,  1349  of  9-inch,  and  3705  of  S-inch 
pipe  lewen,  with  gniliea,  manholea,  and 
lampholea,  coat  £9379,  lit.  9rL  At  Blackbam. 
19  milei  cott  £90,000.  At  Pretton,  16J  mile* 
of  atonewsre  pipe*  and  8|  mile*  of  brick 
■ewen  coat  £50,000. 

Idrge  aewer*  are  eheapeit  made  of  brick  ; 
imall  aewer*  of  18  inche*  diameter  are  cheapeat 
when  pipe*  are  uaed.  For  village  lewage, 
with  eockcted  pipe*  without  ventilaton,  Ac, 
it  i*  generally  correct  to  eatimate  2i.  a  foot ; 
but  thi*  greatly  degieud*  upon  the  liie  of  the 
l>ipei  aud  the  nature  of  the  *oil. 

The  influence  of  aewer*  npon  the  health  of 
town*  ii  great,  but  it  i*  not  ao  markeil  ia 
thoie  towni  where  impervioai  pipe*  are  nied, 
and  no  attompt  at  drying  the  aubaoil  with 
lepsrato  drain*  liai  been  carried  out.  It  may 
be  laid  down  a*  a  rule  that  aewera  of  town* 
ahonld  be  impervioiu ;  and  that  therefore,  to 
have  the  full  bencGta  of  drainage,  a  lepaiate 
(y<tem  muit  be  conatrucled  to  drain  the  aub- 
aoil; or  if  a  aeparate  ayatem  be  impoaaible, 
then  an  arrangement  at  teaiexpenae  may  pro- 
bably be  carrieil  out  by  a  [ripe  on  the  princi- 
ple of  Brookii'  combined  drain  and  tubwjil 
pipe  («cc  fig.  91). 


Thii 


eicellent  modification,  and  anairen 
Bell,  A  eepante  ayitem  mD*t  increase  the 
upeusa.  bnt  the  bencflt  to  the  public  health 
is  incalcniable. 

For  fui!  iletwl*  on  Sewage,  Dispoaal  of,  »« 
mil,  p.  B18. 

DraiiuijK. 
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parti — (1)  dnunage  of  the  land  generally ;  (2) 
house  drains. 

1.  Drainofje  of  the  Land,  —  The  general 
principles  of  land  drainage  take  in  the  features, 
extent,  levels  of  a  district,  and  the  course, 
dimensions,  and  discharge  of  its  streams.  The 
importance  of  a  soil  drained  of  its  ground- 
vxUer  is  now  acknowledged ;  and  often  places 
are  to  he  met  with,  in  apparently  the  healthiest 
conditions  as  regards  aspect,  elevation,  and 
beauty,  where,  notwithstanding,  people  ex- 
press themselves  as  feeling  '*  always  ill,'* 
solely  on  account  of  the  dampness  of  the  soiL 
One  of  the  greatest  sanitary  discoveries  of  the 
present  day  is,  that  consumption  is  always  in 
excess  in  damp  undrained  soils. 

2.  Howe  Draint,  —  What  house  drains 
should  accomplish  is  to  deliver  quickly,  to 
have  no  odour,  never  to  choke,  and  to  be  so 
constructed  as  to  allow  of  no  leakage  into 
the  ground,  nor  reflux  of  gas  from  sewers. 
Thoy  are  either  open  drains,  pipe  drains,  or 
brick  drains. 

Open  drains  or  channdlings  are  useful  to 
convey  from  the  yards  of  a  house  simple  pump 
or  washing  water.  Some  of  these  are  merely 
paved  with  stones — a  bad  plan  which  should 
be  avoided ;  others  are  constructed  of  chan- 
nelled bricks  or  half  pipes,  socketed  or  not. 


A  good,  smooth,  half -socket  pipe,  as  shown  id 
fig.  92,  is  undoubtedly  the  best,  and  will  cot- 
vey  fluids  a  long  distanoe. 


Fig.  W. 

Pipe  drain*  are  made  of  pipeclay,  with  or 
without  an  admixture  of  fireclay,  and  salt- 
glazed  or  fire-glazed.  It  does  not  appear  to  be 
of  any  practical  importance  which  kind  is  used, 
both  being  good.  Such  pipes  may  be  made 
almost  of  any  size,  at  all  events  rarTing  from  1 
inches  to  36  inches  in  diameter. 

Some  of  them  are  round,  others  oval ;  bnt 
the  round  form  is  the  best  for  small  draint,  u 
the  oval  is  difficult  to  make  exactly  true.  In 
all  long  drains  it  is  well  to  have  a  few  aeceu 
pipes— viz.,  pipes  a  portion  of  which  is  mov- 
able, and  through  the  aperture  of  which  a 
flexible  rod  can  be  introduced  to  clear  them ; 
if  the  obstruction  is  seen  near  the  access  pipe 
it  may  be  removed.  Various  forms  are  shova 
in  fig.  93,  but  others  are  in  use. 


S 


Fig.  83.! 


Brick  Drains.— These  are  mostly  very  ineffi- 
cient. They  are  constructed  of  all  shapest 
from  the  old-fashioned  square  form  to  the 
barrel  or  egg-shaped  drain.  Their  disadvan- 
tages are  that  the  amount  of  friction  offered 
by  the  irregular  walls  of  the  drain  is  great ; 


it  frequently  diokes,  rats  burrow  in  it,  snd 
may  carry  odours  and  even  infection  long  dii- 
tances. 

It  will  be  always  better  to  take  them  up, 
replace  them  with  pipe  drains,  and  well  diiin- 
fect  the  site,  filling  it  with  ooooiete. 
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In  laying  down  drains  it  is  well  to  drain  to 
tbe  back  of  a  house,  if  possible,  rather  than 
to  the  front ;  and  it  is  not  adviMble,  if  it  can 
be  avoided,  to  run  a  drain  through  any  house. 
They  should  be  laid  on  clay,  or,  better  still, 
concrete,  and  the  joints  well  cemented.  If 
the  pipes  go  through  a  garden,  where  the 
roots  of  trees  may  strike  into  the  joints  and 
disturb  the  cement,  Mr.  Mechi  has  proposed 
to  coat  them  over  with  coal  tar,  as  roots  in- 
▼ariably  turn  away  from  this  substance. 

It  is  a  common  error  to  imagine  that  drains 
cannot  be  too  large,  nor  have  too  great  a  fall : 
the  best  engineers  hold  quite  the  opposite 
opinion.  Mr.  Eassie  states  that  a  well-laid 
6-inch  pipe  is  sufficient  for  the  largest  house 
(t.&,  as  a  drain),  and  recommends  4-inch  pipes 
for  sinks,  backyards,  and  basements.  The 
best  fall  for  a  drain  is  2f  or  3  inches  for  every 
10  feet.  With  regard  to  junctions,  T  and  L 
ahaped  junctions  are  to  be  avoided.  The  best 
are  curved,  or  with  obtuse  angles.  It  is  con- 
sidered well  to  give  the  drain  a  little  extra 
dip  wherever  a  bend  or  junction  occurs,  in 
order  to  lessen  friction.  It  is  recommended, 
in  laying  down  systems  of  drains,  to  have  a 
few  dummy  junctions  in  the  course  of  the 
drain,  as  this  may  save  trouble  and  expense 
hereafter.  The  orifice  of  the  junctions  are 
•topped  u])  with  discs. 

Large  pipes  must  not  deliver  into  smaller 
ones,  or  even  into  those  of  the  same  sixe. 
The  difference  that  should  exist  between  is 
3  inches  for  the  larger,  2  for  the  smaller. 

The  waste  -  pipes  from  the  sinks  in  the 
kitchen,  or  from  the  lavatories,  should  not 
terminate  directly  in  a  drain,  as  there  is  great 
danger  of  the  foul  sewer  gas  unsealing  the 
traps  and  gettmg  into  the  house.  To  connect 
a  waste-pipe  with  a  system  of  drains  which 
terminate  in  public  sewers  is  in  fact  to  connect 
the  house  with  the  sewer.  In  each  case  the 
waste  pipe  or  pipes  should  terminate  outside, 
and  deliver  into  a  grating  properly  trapped. 
There  are,  however,  a  few  traps  that  can  be 
dirtctJy  connected  with  the  house  without 
danger.    See  Sewek,  Wateb-Closets,  &o. 

When  the  house  drains  are  thus  discon- 
nected from  the  general  drains,  ventilation  is 
not  so  much  needed ;  but  if  they  are  obliged 
to  be  connected,  ventilation  is  imperative;  and 
long  tubes  should  be  fixed  at  the  head  of 
every  drain,  and,  if  required,  in  other  places. 
The  ventilating-shafts  should  equal  half  the 
sectional  area  of  the  drain.  These  pipes 
should  l>e  carried  to  the  highest  part  of  the 
building,  and  the  aperture  should  be  protected 
by  a  hood  from  rain  or  wet.  If  necessary,  the 
top  of  the  pipes  may  be  made  large  enough  to 
carry  trays  of  charcoal,  in  order  to  deodorise 
the  escaping  air. 


A  very  convenient  method  of  drainage  in 
certain  cases,  which  has  been  followed  out  by 
Mr.  Rogers  Field,  G.  K ,  is  to  lead  the  drains  of, 
say  a  row  of  cottages,  underneath  the  ground 
into  a  field,  the  slops  being  thrown  at  the 
house-end  of  the  drain  into  a  peculiarly-con- 
structed tank  invented  by  Mr.  Field,  and 
called  the  Roger  Field's  tank  (patented).  The 
tank  may  be  obtained  of  any  size,  and  may  be 
affixed  to  the  sink  of  a  gentleman's  kitchen, 
or  it  may  be  in  the  backyard.  It  is  exactly 
on  the  same  principle  as  the  meter -tank 
already  described  (p.  526),  and  empties  the 
slops  periodically.  The  drainage  goes  into 
the  pipes,  and  forces  its  way  into  the  sur- 
rounding soil.  It  is  indeed  intermittent  irri- 
gation ;  but  the  fertilising  liquid,  instead  of 
being  applied  upon  the  land  to  filter  to  the 
roots,  is  applied  directly  to  the  roots  them- 
selves. 

All  house  drains  should  be  periodically  dis- 
infected with  Cooper's  salts,  sulphate  of  iron, 
or  other  cheap  disinfectant.  If  at  any  time 
they  are  accidentally  blocked,  and  require 
opening,  they  should  at  the  same  time  be  dis- 
infected. 

The  law  as  it  now  stands  gives  very  exten- 
sive powers,  rights,  and  duties  to  local  autho- 
rities. With  regard  to  sewers  and  sewage,  the 
principal  provisions  are  as  follows. 

Seu>ert  art  vetted  in  the  Local  Authority.— 
All  existing  and  future  sewers  within  the  dis- 
trict of  a  local  authority,  together  with  all 
buildings,  works,  materials,  and  things  belong- 
ing thereto. 

Except 

L  Sewers  made  by  any  person  for  his  own 
profit,  or  by  any  company  for  the  profit 
of  the  shareholders ;  and 

2.  Sewers  made  and  used  for  the  purpose  of 
draining,  preserving,  or  improving  land 
under  any  local  or  private  Act  of  Parlia- 
ment, or  for  the  purpose  of  irrigating 
laud;  and 

3.  Sewers  under  the  authority  of  any  com- 
missioners of  sewers  appointed  by  the 
Crown, 

are  vested  in  and  are  under  the  control  of 
such  local  authority. 

Provided  that  sewers  within  the  district  of 
a  local  authority  which  have  been  or  which 
may  hereafter  be  constructed  by  or  transferred 
to  some  other  local  authority,  or  by  or  to  a 
sewage  board  or  other  authority  empowered 
under  any  Act  of  Parliament  to  construct 
sewers,  shall  (subject  to  any  agreement  to  the 
contrary)  vest  in  and  be  under  the  control  of 
the  authority  who  constructed  the  same,  or  to 
whom  the  same  have  been  transferred.— (P. 
IL,  s.  13.) 

Potcer  to  purchoic  Seictrt,  dtc.— Any  local 
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authority  may  purchase  or  otherwise  acquire 
from  any  person  any  sewer,  or  any  right  of 
making  or  of  user  or  other  right  in  or  respect- 
ing a  sewer  (with  or  without  any  buildings, 
works,  materials,  or  things  belonging  thereto), 
within  their  district,  and  any  person  may  sell 
or  grant  to  such  authority  any  such  sewer 
right  or  property  belonging  to  him  ;  and  any 
purchase-money  thus  paid  by  such  authority 
is  to  be  subject  to  the  same  trusts  (if  any)  as  the 
sewer  right  or  property  sold  was  subject  to. 

But  any  person  who,  previously  to  the  pur- 
chase of  a  sewer,  by  such  authority,  has  ac- 
quired a  right  to  use  such  sewer,  is  entitled  to 
use  the  same,  or  any  sewer  substituted  in  lien 
thereof,  to  the  same  extent  as  he  would  or 
might  have  done  if  the  purchase  had  not  been 
made. — (P.  H.,  s.  14.) 

Kvery  local  authority  is  to  keep  in  repair 
all  sewers  belonging  to  them,  and  cause  to  be 
made  such  sewers  as  may  be  necessary  for 
effectually  draining  their  district,  for  the  pur- 
poses of  the  Public  Health  Act.— (P.  H.,  s. 
15.) 

Any  loeal  authority  may  carry  any  sewer 
through,  across,  or  under  any  turnpike  road, 
or  any  street  or  place  laid  out  as  or  intended 
for  a  street,  or  under  any  cellar  or  vault 
which  may  be  under  the  pavement  or  carriage- 
way of  any  street,  and,  after  giving  reasonable 
notice  in  writing  to  the  owner  or  occu])ier  (if 
on  the  report  of  the  surveyor  it  appears  neces- 
sary), intOf  throvghf  or  under  any  lands  wfiat- 
aoever  within  their  district. 

They  may  also  (subject  to  the  provisions  of 
the  Ihiblic  Health  Act  relating  to  sewage 
works  without  the  district  of  the  local 
authority)  exercise  all  or  any  of  the  said 
powers  without  their  district  for  the  purpone 
of  outfall  or  distribution  of  sewage.— (P.  H., 
B.  16.) 

Nothing  in  the  Public  Health  Act  autho- 
rises any  local  authority  to  make  or  use  any 
sewer,  drain,  or  outfall  for  the  purpose  of  con- 
veying sewage  or  filthy  wat«r  into  any  natural 
stream  or  watercourse ,  or  into  any  canal,  pond, 
or  lakfy  until  such  sewage  or  filthy  water  is 
freed  from  all  excrementitious  or  other  foul 
or  noxious  matter  such  as  would  affect  or 
deteriorate  the  purity  and  quality  of  the  water 
in  such  stream  or  watercourse. — (P.  H,,  s.  17.) 

Any  local  authority  may  from  time  to  time 
enlarge,  lessen,  alter  the  course  of,  cover  in, 
or  otherwise  improve  any  sewer  belonging  to 
them,  and  may  discontinue,  close  up,  or  de- 
stroy any  such  sewer  that  has  in  their  opinion 
become  unnecessary,  on  condition  of  provid- 
ing an  equivalent  sewer  for  the  use  of  any 
person  who  may  be  thus  deprived  of  the  law- 
ful use  of  any  sewer :  provided  that  the  dis- 
continuance, closing  up,  or  destruction  of  any 


sewer  shall  be  so  done  ma  not  to  create  1  ni- 
sance.— (P.  H.,  a.  la) 

SevBcrs  m%ut  not  be  a  Ifuisance.  —Every  k»al 
authority  must  cause  the  sewers  belougiBs  to 
them  to  be  so  coBstructed,  covered,  ventilated, 
and  kept  as  not  to  be  a  nuisance  or  injonoLf 
to  health,  and  to  be  properly  eleansed  a&J 
emptied. — (P.  H.,  s.  19.) 

Map  of  Sewerage. — An  urban  authority  nsj. 
if  they  think  fit,  provide  a  map  exhibiting « 
system  of  sewerage  for  effectually  draioiss 
their  district ;  and  any  suck  map  shall  \>i 
kept  at  their  office,  and  ahall  at  all  xvasoDahb 
times  be  open  to  the  inspection  of  the  nte- 
payers  of  their  district. — (P.  H.,  s.  20.) 

Connection  of  Drain*  with  Sewer*.  —  Tie 
owner  or  occupier  of  any  premises  within  tb« 
district  of  a  local  authority  is  entitled  to  caav 
his  drains  to  empty  into  the  sewers  of  thit 
authority  on  condition  of  his  giving  such  notice 
as  that  authority  may  reqnire  of  his  intentioa 
so  to  do,  and  of  complying  with  the  regnU- 
tions  of  that  authority  in  respect  of  the  mod« 
in  which  the  communications  between  lach 
drains  and  sewers  are  to  be  made,  and  subject 
to  the  control  of  any  person  who  msv  be 
appointed  by  that  authority  to  superintcmi 
the  making  of  such  communications. 

Failure  to  comply  with  the  conditions  men- 
tioned  involves  a  penalty  of  £20  or  less.  Hw 
local  authority  may  also  close  the  communin- 
tiou  between  the  drain  and  sewer,  recovering 
the  expenses  in  a  summary  manner  from  the 
offender.-(P.  H.,  s.  21.) 

The  owner  or  occupier  of  any  premises  with- 
out the  district  of  a  local  authority  maycaoM 
any  sewer  or  drain  from  such  premises  to 
communicate  with  any  sewer  of   the  local 
authority  on  such  terms  and  conditions  as 
may  be  agreed  on  between  such  owner  or 
occupier  and  such  local  authority,  or  as  in 
case  of  dispute  may  be  settled,  at  the  option 
of  the  owner  or  occupier,  by  a  court  of  sun* 
mary  jurisdiction  or  by  arbitration  in  manner 
provided  by  the  Public  Health  Act.— (P.  H., 
8.22.)    iS^c  Arbitration. 

Where  any  house  within  the  district  of  a 
local  authority  is  without  a  drain  snfficieot 
for  effectual  drainage,  the  local  authority  sb&U 
by  written  notice  require  the  owner  or  occu- 
pier of  such  house,  within  a  reasonable  time 
therein  specified,  to  make  a  covered  drain  or 
drains  emptying  into  any  sewer  which  tb<9 
local  authority  are  entitled  to  use,  and  which 
is  not  more  than  100  feet  from  the  site  of  such 
house ;  but  if  no  such  means  of  drainage  are 
within  that  distance,  then  emptying  into  such 
covered  cesspool  or  other  place  not  beiog 
under  any  house  as  the  local  authority  direct ; 
and  the  local  authority  may  require  any  such 
drain  or  drains  to  be  of  such  mateiials  aod 
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size,  and  to  be  laid  at  sueh  level,  and  with  luch 
fall  as  on  the  report  of  their  lUTTeyor  may 
appear  to  them  to  be  necesf arj. 

If  •uch  notice  is  not  complied  with,  the 
local  authority  may,  at  the  expiration  of  the 
time  specified  in  the  notice,  do  the  work  re- 
quired, and  may  recoyer  in  a  summary  man- 
ner the  ex]>enRes  incurred  by  them  in  so  doing 
from  the  owner,  or  may  by  order  declare  the 
lame  to  be  private  improvement  expenses. 

But  where,  in  the  opinion  of  the  local 
authority,  greater  expense  would  be  incurred 
in  causing  the  drains  of  several  houses  to 
empty  into  an  existing  sewer  than  in  con- 
structing a  new  sewer  and  causing  such  drains 
to  empty  therein,  the  local  authority  may 
construct  such  new  sewer,  and  require  the 
owners  or  occupiers  of  such  houses  to  cause 
their  drains  to  empty  therein,  and  may  appor- 
tion, as  they  deem  just,  the  expenset  of  the 
construction  of  such  sewer  among  the  owners  of 
tKe  several  houses^  and  recover  in  a  summary 
manner  the  sums  apportioned  from  such 
owners,  or  may  by  order  declare  the  same  to 
be  private  improvement  expenses. — (P.  H., 
a.  23.) 

Where  any  house  within  a  local  authority's 
district  has  a  drain  communicating  with  any 
sewer,  which  drain,  though  sufficient  for  the 
effectual  drainage  of  the  house,  is  not  adapted 
to  the  general  sewerage  system  of  the  district, 
or  is,  in  the  opinion  of  the  local  authority, 
otherwise  objectionable,  the  local  authority 
may,  on  condition  of  providing  a  drain  or 
drains  as  effectual  for  the  drainage  of  the 
house  and  communicating  with  such  other 
sewer  as  they  think  fit,  close  such  first-men- 
tioned drain,  and  do  other  necessary  works, 
and  the  expenses  relative  to  any  of  the  fore- 
going are  to  be  deemed  expenses  incurred 
under  the  Public  Health  Act.— (P.  H.,  s.  24.) 

It  is  not  lawful  in  any  urban  district  newly 
to  erect  any  house  or  to  rebuild  any  house 
which  has  been  pulled  down  to  or  below  the 
ground-floor,  or  to  occupy  any  house  so  newly 
erected  or  rebuilt,  unless  and  until  a  covered 
drain  or  drains  be  constructed,  of  such  size 
and  materials,  and  at  such  level,  and  with 
such  fall  as  on  the  report  of  the  surveyor  may 
appear  to  the  urban  authority  to  be  necessary 
for  the  effectual  drainage  of  such  house ;  and 
the  drain  or  drains  so  to  be  constructed  shall 
empty  into  any  sewer  which  the  urban  autho- 
rity are  entitled  to  use,  and  which  is  within 
100  feet  of  some  part  of  the  site  of  the  house  to 
be  buift  or  rebuilt;  but  if  no  such  means  of 
drainage  are  within  that  distance,  then  shall 
empty  into  such  covered  cesspool  or  other  place, 
not  being  under  any  house,  as  the  urban 
authority  direct. 

Penalty  for  oontravention  of  the  foregoing, 


£50  or  less.-(P.  H.,  s.  25.)    See  also  Build- 

INOS. 

Disposal  of  Sewage, — For  the  purpose  of 
receiving,  storing,  disinfecting,  diitributing, 
or  otherwise  disposing  of  sewage,  any  local 
authority  may — 

1.  Construct  any  works  within  their  dis- 
trict, or  (subject  to  the  provisions  of  the 
Public  Health  Act  as  to  sewage  works 
without  the  district  of  the  local  authority) 
without  their  district. 

2.  Contract  for  the  use  of,  purchase,  or 
take  on  lease  any  land,  buildings,  engines, 
materials,  or  apparatus  either  within  or 
without  their  district. 

3.  Contract  to  supply  for  any  period  not 
exceeding  twenty-five  years  any  person 
with  sewage,  and  as  to  the  execution  and 
costs  of  works  either  within  or  without 
their  district  for  the  purposes  of  such 
supply : 

provided  that  no  nuisance  be  created  in  the 
exercise  of  any  of  the  said  powers.— (P.  H., 
s.  26.) 

The  local  authority  of  any  district  may,  by 
agreement  with  the  local  authority  of  any 
adjoining  district,  and  with  the  sanction  of 
the  Local  Government  Board,  cause  their 
sewers  to  communicate  with  the  sewers  of 
rfuch  last-mentioned  authority,  in  such  man- 
ner and  on  such  terms  and  subject  to  such 
conditions  as  may  be  agreed  on  between  the 
local  authorities,  or,  in  case  of  dispute,  may 
be  settled  by  the  Local  Government  Board : 
provided  that  so  far  as  practicable  storm- 
waters  shall  be  prevented  from  flowing  from 
the  sewers  of  the  first-mentioned  authority 
into  the  sewers  of  the  last-mentioned  autho- 
rity, and  that  the  sewage  of  other  districts  or 
places  shall  not  be  permitted  by  the  first-men- 
tioned authority  to  pass  into  their  sewers  so 
as  to  be  discharged  into  the  sewers  of  the  last- 
mentioned  authority  without  the  consent  of 
such  last-mentioned  authority.— (P.  H.,  s. 
27.) 

Any  local  authority  may  deal  with  any  lands 
held  by  them  for  the  purpose  of  receiving, 
storing,  disinfecting,  or  distributing  sewage  in 
such  manner  as  they  deem  most  profitable, 
either  by  leasing  the  same  for  a  period  not  ex- 
ceeding twenty-one  years  for  agricultural  pur- 
poses, or  by  contracting  with  some  person  to 
take  the  whole  or  a  part  of  the  produce  of 
such  land,  or  by  farming  such  land  and  dis- 
posing of  the  produce  thereof ;  subject  to  this 
reHtriction,  that  in  dealing  with  land  for  any 
of  the  above  purposes,  provision  shall  be  made 
for  effectually  disposing  of  all  the  sewage 
brought  to  such  land  without  creating  a 
nuisance.— (P.  H.,  s.  28.) 

Where  any  local  authority  agree  with  any 
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person  as  to  the  supply  of  sewage  and  as  to 
works  to  be  made  for  the  purpose  of  such 
supply,  they  may  contribute  to  the  expense 
of  carrying  into  execution  by  such  person  all 
or  any  of  the  purposes  of  such  agreement,  and 
may  become  shareholders  in  any  company 
with  which  any  agreement  in  relation  to  the 
matters  aforesaid  has  been  or  may  hereafter 
be  entered  into  by  such  local  authority,  or  to 
or  in  which  the  benefits  and  obligations  of 
Buch  agreement  may  have  been  or  may  be 
transferred  or  vested. — (P.  H.,  s.  30.) 

The  making  of  works  of  distribution  and 
service  for  the  supply  of  sewage  to  lands  for 
agricultural  purposes  is  to  be  deemed  an 
"improvement  of  laud  '*  authorised  by  ''The 
Improvement  of  Land  Act,  1864,'*  and  the 
provisions  of  that  Act  apply  accordingly. — 
(P.  H.  8.  31.) 

Sewage  Works  without  the  District. — A  local 
authority  must,  three  months  at  least  before 
oommenoing  the  construction  or  extension  of 
any  sewage  or  other  work  for  sewage  purposes 
without  their  district,  give  notice  of  the  in- 
tended work  by  advertisement  in  one  or  more 
of  the  local  newspapers  circulated  within  the 
district  where  the  work  is  to  be  made. 

Such  notice  must  describe  the  nature  of  the 
intended  work,  and  state  the  intended  termini 
thereof,  the  names  of  the  parishes,  the  turn- 
pike roads  and  streets,  and  other  lands  (if  any) 
through,  across,  under,  or  on  which  the  work 
is  to  be  made,  and  must  name  a  place-  where 
a  plan  of  the  intended  work  is  open  for  in- 
spection at  all  reasonable  hours;  and  a  copy 
of  such  notice  is  to  be  served  on  the  owners 
or  reputed  owners,  lessees  or  reputed  lessees, 
and  occupiers  of  the  said  lands,  and  on  the 
overseers  of  such  parishes,  and  on  the  trustees, 
surveyors  of  highways,  or  other  persons  having 
the  care  of  such  roads  or  streets.— (P.  H.,  s. 
32.) 

If  any  such  owner,  lessee,  occupier,  over- 
seer, trustee,  surveyor,  or  other  person  as 
aforesaid,  or  any  other  owner,  lessee,  or  occu- 
pier who  would  be  affected  by  the  intended 
work,  objects  to  such  work,  and  serves  notice 
in  writing  of  such  objection  on  the  local  au- 
thority at  any  time  within  the  said  three 
months,  the  intended  work  shall  not  be  com- 
menced without  the  sanction  of  the  Local 
Crovernment  Board  after  such  inquiry  as 
hereinafter  mentioned,  unless  such  objection 
is  withdrawn.— (P.  H.,  s.  33.) 

The  Local  Government  Board  may,  on  ap- 
plication of  the  local  authority,  appoint  an 
inspector  to  make  inquiry  on  the  spot  into 
the  propriety  of  the  intended  work  and  into 
the  objections  thereto,  and  to  report  on  the 
matters  with  respect  to  which  such  inquiry 
was  directed ;  and  on  receiving  the  report  of  I 


such  inspector,  the  Local  Govemment  Bcvu 
may  make  an  order  disallowiog  or  aUowisc 
with  such  modifications  (if  any)  as  they  dees 
necessary  the  intended  work.— ^P.  H.,  s.  31) 
Entry  uptm  //ancit.— Whenever  it  beeonKi 
necessary  for  a  local  authority  or  any  of  their 
officers  to  enter,  examine,  or  lay  open  toy 
lands  or  premises  for  the  purpose  of  makiiis 
plans,  surveying,  measuring,  taking  levda, 
making,  keeping  in  repair,  or  examiniag 
works,  ascertaining  the  course  of  sewos  or 
drains,  or  ascertaining  or  fixing  boundarie*, 
and  the  owner  or  occupier  of  such  lands  cr 
premises  refuses  to  permit  the  same  to  be 
entered  upon,  examined,  or  laid  open  for  the 
purposes  aforesaid  or  any  of  them,  the  local 
authority  may,  after  written  notice  to  suck 
owner  or  occupier,  apply  to  a  court  of  summsjy 
jurisdiction  for  an  order  authorising  the  loesl 
authority  to  enter,  examine,  and  lay  open  the 
said  lands  and  premises,  &o. 

If  no  sufficient  cause  is  shown  against  the 
application,  the  court  may  make  an  order 
accordingly,  and  on  such  order  being  made  the 
local  authority  or  any  of  their  officers  may,  at 
all  reasonable  times  between  the  hours  of  nine 
in  the  forenoon  and  six  in  the  afternoon, 
enter,  examine,  or  lay  open  the  lands  or  pre- 
mises mentioned  in  such  order,  for  such  <^  the 
said  purposes  as  are  therein  specified,  without 
being  subject  to  any  action  or  molestation  for 
so  doing :  provided  that,  except  in  ease  of 
emergency,  no  entry  shall  be  made  or  works 
commenced  unless  at  least  twenty-four  hoon* 
notice  of  the  intended  entry,  and  of  the  object 
thereof,  be  given  to  the  occupier  of  the  pre- 
mises intended  to  be  entered.— (P.  H.,  s.  if&.) 

Special  Drainage  Dutrie^— Rural  autho- 
rities from  time  to  time  may  find  it  neeeissiy 
to  constitute  a  portion  of  their  area  a  special 
drainage  district,  in  order  to  charge  upon  it 
exclusively  the  works  of    sewerage,  water- 
supply,  &c    This  can  be  done  by  a  resdntioD 
of  the  authority,  but  the  resolution  mnit  be 
approved  of  by  the  Local  Govemment  Boari 
Any  place  formed  into  a  special  draiLsge  dis- 
trict becomes  a  separate  contributory  place.— 
(P.  H.,  s.  277.) 

Districts  may  be  combined  for  the  puipoMi 
of  sewerage.- (P.  H.,  s.  279.)  See  Abbitiu- 
TioN  ;  Buildings  ;  Lands,  Purchasx  op  ; 
Loans  ;  Nuisances  ;  Penalties  ;  Sanitabt 
Authorities;  Works;  ko. 

Shellfish  — Nearly  all  descriptions  of 
shellfish  are  difficult  of  digestion,  and  should 
be  avoided  by  people  with  delicate  stomachi. 
Perhaps  the  least  objectionable  is  the  oyster, 
particularly  if  eaten  raw,  for  when  cooked  it 
becomes  hard  and  tough.  The  crab,  crayfish, 
lobster,  mussel,   prawn,  periwinkle,  whelk, 


(S4I) 


and  Bhrimp  should  be  eaten  with  the  great- 
est moderation,  especially  in  hot  weather. 
Poisonous,  indeed  fatal  symptoms,  have  been 
induced  by  partaking  too  freely  of  these 
varieties  of  shellfish.  See  Lobst£B,  Mussel, 
Otstkbs,  kc 


[Vinum  Xeicieum)— The  only  wine 
ordered  in  the  British  pharmacopoeias.  See 
WlKE. 

Ship  Fever— iSse  Fever,  Ttphus. 

BhU^m—See  HTOikiTB,  Naval. 

Shoddy — Old,  used,  and  worked-up  wool 
and  cloth  made  into  a  fabric. 

Shrimp  (Cranffon  ru7j7aru)— The  shrimp  is 
a  favourite  article  of  food  with  all  classes,  and 
although  not  easy  of  digestion,  it  is  not  so 
likely  to  prove  injurious  to  a  weak  stomach 
as  the  lobster  or  crab.  Essence  of  shrimps 
frequently  oontains  Armenian  bole  as  a  col- 
ouring matter. 

SlokBeee,  Retvme  cf—See  Bibths, 
Deaths,  and  Sickxess  Returns. 

SIderoeis— jKee  Tbadib,  Injurious. 

Sieges— iSee  War. 


I — ^There  is,  perhaps, 
no  trade  which  requires  more  constant  super- 
vision than  that  of  the  butcher.  Thirty  years 
ago,  sanitary  reformers  arrived  at  the  oonvio- 
tiom  that  the  slaughtering  of  animals  ought 
not  to  be  carried  on  in  the  midst  of  crowded 
populations.  Parliament  endorsed  this  view; 
but  in  consideration  of  vested  interests,  the 
system  was  allowed  to  proceed  for  a  period  of 
thirty  years.  Last  year,  therefore  (1874),  there 
should  have  come  into  force  the  prohibitory 
clauses  of  the  Metropolis  Building  Act  of 
1844,  by  which  the  carrying  on  of  certain 
trades  and  occupations  in  London  is  inter- 
dicted, except  under  special  conditions,  which 
in  the  vast  majority  of  cases  are  unattainable. 
Among  these  trades  was  the  slaughtering  of 
cattle.  If  this  Act  had  taken  its  course,  at 
least  19,000  private  London  slaughter-houses 
would  have  been  suppressed.  The  Legislature 
has,  however,  merely  prohibited  the  forma- 
tion of  any  new  businesses  or  establishments 
(37  &  38  Vict  c.  67).  This  is  truly  a  retro- 
grade step,  for  even  as  early  as  Henry  VIL 
butchering  was  forbidden  in  walled  towns. 

It  is  not,  indeed,  the  mere  act  of  slaughter- 
ing which  is  a  nuisance,  but  the  details  of 
disposal  of  the  offal,  of  the  blood,  of  the  fat, 
the  catgut-spioning,  the  driving  of  animals 
through  the  streets,  the  ease  with  which  un- 
sound meat  may  be  introduced,  and  other 
obvious  attendant  circumstances  which  render 


private  slaughter-houses  so  decidedly  objec- 
tionable in  large  towns,  or  indeed  in  towns  of 
any  size. 

With  the  ancients,  the  slaughter-house  and 
the  place  of  sale  were  separate.  In  ancient 
Rome  there  were  formed  for  the  purchase 
and  sale  of  oxen,  companies  or  colleges  of 
butchers,  who  confided  to  their  substitutes 
the  care  of  slaughtering  the  animals  and 
preparing  them  for  the  use  of  the  imblic 
These  butchers,  at  first  spread  over  different 
parts  of  the  town,  were  afterwards  coUected 
in  one  quarter,  where  other  provisions  were 
sold.  Under  the  reign  of  Nero,  the  great 
market  or  butchery  was  one  of  the  most 
magnificent  ornaments  of  the  city,  and  the 
memory  of  it  has  been  transmitted  to  pos- 
terity by  a  medaL  The  police  of  the  Romans 
extended  to  Oaul,  and  particularly  to  Paris, 
where  from  time  immemorial  there  existed  a 
company,  composed  of  a  certain  number  of 
families,  charged  with  the  purchase  of  beasts 
and  the  sale  of  their  meat.  There  is  a 
regular  system  of  public  slaughter-houses  in 
large  towns  on  the  Continent  at  the  present 
time,  and  our  neighbours  in  this  matter 
appear  rather  in  advance  of  ourselves.  A 
summary  of  the  regulations  in  force  in  several 
of  the  principal  Continental  towns  is  as 
follows  :— 

L  All  markets  are  under  strict  supervision. 

2.  Cattle  sent  to  the  public  markets,  and 
to  the  public  slaughter-houses,  are  scrupu- 
lously examined  by  the  inspectors  or  officers 
appointed  for  that  purpose. 

3L  Diseased  cattle  are  carefully  kept  from 
healthy  animals,  and  are  either  destroyed  or 
disposed  of  in  such  a  way  as  to  prevent  their 
communicating  disease  to  other  cattle  or 
being  sold  for  human  food. 

4.  In  all  large  cities  the  slaughtering  of 
animals  is  either  conducted  in  publio 
slaughter-houses,  or  is  so  regulated  as  to 
ensure  the  condemnation  of  diseased  meat. 

5.  To  guard  the  public  against  the  mischief 
which  arises  from  the  use  or  consumption  of 
unwholesome  meat,  the  animals  destined  for 
food  are  examined  not  only  before  they  are 
killed,  but  afterwards. 

There  can  be  little  difference  of  opinion  as 
to  the  wisdom  and  sagacity  of  the  above 
regulations.  The  scope  of  this  article  does 
not  permit  us  to  enter  into  all  the  details 
relative  to  foreign  abattoirs ;  we  will,  how- 
ever, describe  those  of  Paris,  and  one  lately 
introduced  at  Brighton,  United  States. 

An  order  of  Charles  IX.,  dated  February 
15,  1567,  first  promulgated  the  principle  of 
the  Paris  abattoirs ;  but,  notwithstanding  this 
and  proposals  made  as  early  as  the  year  1689 
by  the  provost  of  the  merchants  and  aldermen 
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of  Paris,  and  the  officers  of  Sieur  Chaiidor6  in 
1601,  abattoirs  were  not  definitely  established 
until  1810.  In  that  year  five  general  abat- 
toirs were  instituted— three  on  the  right,  two 
on  the  left,  bank  of  the  Seine. 

Besides  buildings  in  which  are  situated  the 
apartments  of  the  officers,  &c.,  each  abattoir 
consists  of  the  following  departments :  (1)  the 
htables  in  which  the  animsJs  to  be  killed  are 
kept ;  (2)  the  abattoir,  properly  so  called,  with 
its  accessories ;  (3)  the  place  in  which  the  offal 
is  prepared ;  and  (4)  a  building  in  which  the 
fat  and  grease  are  rendered. 

The  days  on  which  the  animals  arrive  in 
Paris  are  seldom  those  on  which  they  are 
killed;  it  is  therefore  necessary  to  have 
accommodation  for  their  reception.  These 
buildings,  of  the  most  simple  form  and  con- 
struction, are  about  29  feet  3  inches  in  width 
on  the  inside.  Large  stone  arches  supply  the 
place  of  girders,  and  support  the  joists  of  the 
flooring  of  the  upper  rooms.  A  second  range 
of  arches  supplies  the  place  of  principals  for 
the  roof,  and  receives  the  purlines.  The 
upper  floor  is  partitioned  into  as  many  divi- 
sions as  there  are  slaughter-rooms,  that  each 
butcher  may  receive  his  own  forage,  and  each 
building  is  supplied  with  a  very  large  cistern. 

Tlie  abattoir,  properly  si)eaking,  or,  as  it  is 
sometimes  called,  (chaudoiry  has  several  courts, 
all  of  which  are  paved  so  as  to  lead  liquids  to 
a  sink  placed  beneath  the  level  of  the  pave- 
ment. The  joints  both  of  the  stone  walls  and 
of  the  paving  are  carefully  stopped  up  with  a 
mastic  of  iron  filings,  so  that  no  offensive 
matter  can  lodge  in  the  interstices.  The 
courts  are  well  supplied  with  water-taps. 
The  buildings  are  divided  into  a  certain 
number  of  slaughter-rooms,  called  cases  cTabat; 
the  floors  all  paved  and  provided  with  a'  tank 
for  the  blood,  and  with  a  system  of  blocks  and 
pulleys  for  raising  the  carcases.  The  length 
of  the  slaughter-rooms  is  about  32  feet  6 
inches ;  the  breadth,  16  feet  3  inches.  They 
are  divided  one  from  the  other  by  partition 
walls  of  freestone. 

The  carcases  of  the  oxen  are  hung  upon  a 
frame  furnished  with  movable  rails,  those  of 
the  calves  and  sheep  are  suspended  from  iron 
brackets.  The  ceilings  are  whitewashed,  and 
the  roofs  project  9  feet  0  inches  beyond  the 
exterior  walls,  thus  affording  the  double  ad- 
vantage of  protecting  the  slaughter -rooms 
from  the  heat  of  the  sun,  and  the  butchers 
from  tlie  weather  while  working  in  the  court- 
yard beneath.  Arrangements  for  ventilation 
are  also  made,  and  answer  the  purpose  well. 
The  cattle  on  arrival  in  the  sheds  are  taken 
the  greatest  care  of.  Their  bodies  are  first 
washed  in  a  large  granite  bath,  they  are 
littered  down  with  clean  straw,  and  fed  with 


the  most  tempting  and  Doorisbing  food.  After 
slaughtering  in  the  yard  of  the  abattoir,  iht 
animal  is  drawn  up  by  the  palleys  before 
mentioned,  and  the  butchers  '*  blow  up  "  the 
carcase — that  is,  blow  air  into  the  subcutaneooi 
cellular  tissue — a  practice  common  enough  in 
all  countries,  but  one  to  be  reprehended ;  th« 
real  purpose  being  to  make  the  meat  look 
fuller,  plumper,  and  heavier  than  it  would 
in  its  natunJ  condition.     The  butcher,  how- 
ever, excuses  the  practice  by  saying  that  be 
can  by  means  of  it  remove  the  skin  better  and 
without  injury  to  the  flesh.    The  blood  is 
carefully  saved   from  every  animat     It  is 
principally  used  by  the  dyers,  and  is  so  vsla- 
able  that  it  is  said  to  pay  the  expenses  of 
slaughtering.     In  England  the  butchen  in 
not  appear  to  find  a  ready  market  for  this 
commodity,  at  all  events  there  is  great  waste. 
Some  is  utilised  in  certain  articles  of  diet, 
such  as  black  -  puddings,   and  some  in  the 
country  is  given  to  pigs,  but  much  is  wasted 
and  allowed  to  decompose.     The  fat  used  to 
be  rendered  in  the    melting-houses  before 
mentioned';  some  of  it  is  still  utilised  then, 
but  the  greater  portion  is  put  into  sacki, 
and  carted  away  daily  by  the  candlemaken 
and  perfumers,  who  work  it  up  in  their  ovn 
manufactories. 

"There  is  no  speck  of  the  flesh  of  any 
animal  that  is  not  utilised,  but  particuUrl/ 
is  this  true  of  those  meats  that  pass  throagh 
this  abattoir.  The  meats  are  graded  not  onlj 
at  the  wholesale  market,  but  in  their  prograi 
to  the  consumer.  A  constant  separatioo  of 
the  qualities  is  being  made  until  the  dog  and 
cat  meat  is  reached,  and  even  after  they  sre 
supplied,  there  is  a  residuum,  which  goes  to 
the  growth  of  worms,  which  in  turn  feed 
the  fish  of  the  aquarium." — (Letter  of  Mr. 
ScHULTZ,  Fifth  Annual  Report  of  the  State 
Board  of  Health,  Massachusetts.) 

The  model  abattoir  erected  at  Brighton, 
United  States,  is  thus  described  in  the  report 
above  cited : — 

The  following  description  of  the  BrightoD  sbittoir 
is  furnished  by  the  architect,  Mr.  A.  C.  Martio  :— 

The  abattoir  now  building  at  Brighton  is  veD 
placed  on  the  bank  of  the  Charles  river,  in  the  vuxt 
westerly  suburb  of  Boston,  and  aboat  4  milei 
from  the  centre  of  the  city.  The  grounds  are  ibMtt 
60  acres  in  extent,  bounded  on  the  longest  rid«  by 
the  rirer,  and  conveniently  situated  with  refereoee 
to  the  Watertown  and  Brighton  cattle  market,  the 
Boston  and  Albany  Railrmid,  and  the  Watertota 
branch  of  the  Filchburph  Railroad  (tee  fig.  M). 

Building  operations  were  commenced  in  the  spriog 
of  1872,  by  the  butchers  of  Brighton,  under  a  charter 
granted  by  the  Legislature.  The  original  plan  coo- 
templates  a  central  building,  called  the  rendtfinp- 
houae,  200  feet  by  80,  and  four  stories  high,  aroood 
which  are  to  be  grouped  ten  or  more  Mocki  of 
slaughter-houses,  with  the  necessaiy  cattle-ibeds, 
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work  are  rendered  and  dried  on  the  premises  during 
the  uune  daj,  and  while  they  are  yet  perfectly  fresh 
and  untainted. 

It  has  for  a  long  time  been  the  custom  of  the 
Brighton  butchers  to  have,  in  connection  with  their 
slaughter-houses,  a  cooling-room  or  refrigerator,  in 
which  the  meat  is  kept  at  a  temperature  of  40*  F. 
for  seyeral  days  before  sending  it  to  market.  These 
conditions  nM^uired — 

First,  That  the  slaughtering  should  be  done  upon 
a  raised  floor,  over  a  basement  story,  for  conveni- 
ence of  handling  the  blood  and  offal. 

Second,  That  ■*  cool-rooms."  with  ice-chambers  over 
them,  should  be  provided  for  each  slaughter-house. 
By  reference  to  the  pUn  and  section  (figs.  05,  96) 
of  one  of  the  beef  slaughter-houses,  it  will  be  seen 
that  each  covers  a  fipace  3S  feet  wide  by  80  long,  or 
1140  square  feet.  Out  of  this  space  a  room  20  feet 
square  is  taken,  with  double  walls  (3  feet  thick) 
packed  with  flno  shavings,  for  a  cool-room,  in 
which  the  meat  is  hung  for  several  days  before  being 
tent  to  market.  The  temperature  is  maintained  in 
warm  weather  by  the  cold  air  from  an  ice-box  of  15 
to  20  tons  capacity,  built  over  the  cool-room  and 
connected  with  it.  The  circulation  of  air  between 
tha  cool-room  and  the  ice-box  is  regulated  by 
means  of  valves  in  the  air-ducts.  The  remaining 
space,  15  feet  wide,  is  used  for  slaughtering  the 
cattle.  The  floor  is  of  double  plank,  calked  water- 
tight like  the  deck  of  a  ship,  and  laid  upon  iron 
beams,  with  a  slope  to  an  iron  gutter  which  catches 
the  blood  and  conveys  it  below.  There  are  several 
trap-doors  in  this  floor,  through  which  the  hides, 
offal.  Ac,  are  dropped  into  separate  iron  tanks  on 
wheels  in  the  basement.  The  slaughtering-place 
opens  to  the  rear  upon  the  cloee  pen,  the  cattle  yards 
and  sheds ;  and  in  front  is  the  loading-shed,  where 
the  meat  is  put  into  the  waggons.  The  cool-rooms 
are  12  feet  6  inches  high.  The  slaughtering-places 
have  the  whole  height  of  the  building  up  into  the 
roof,  and  arc  lighted  by  windows  above  the  roofs  of 
the  sheds.  By  means  of  pulleys  and  shafting  from 
the  rendering-house  the  cattle  are  hoisted  for  dress- 
ing, and  the  ice  is  lifted  to  the  ice-chambers.  Hot 
tnd  cold  water  is  supplied  to  each  slaughter-house. 
The  basement  story  under  the  sUughter-houses  is 
f'f  brick  walls,  with  a  concrete  floor,  and  has  ample 
drainage.  It  extends,  without  partition,  380  feet 
from  one  end  of  the  block  to  the  other.  In  this 
story,  under  the  trap-doors,  are  the  iron  tanks  (on 
wheeU)  to  receive  the  hides,  heads,  feet,  tallow, 
tripe,  blood,  and  offal.  When  filled,  the  tanks  are 
whrcled  into  the  rendering-house  and  their  contents 
dii>tnbut«>d— the  hides  being  left  in  the  basement, 
and  the  blood  and  offal  taken  to  the  rendering-tanks 
and  driers  by  means  of  elevators. 

The  »heep  slaughter-houses  are  similarly  arranged 
-with  cool- room,  slaughtering-place,  Ac. 

The  rendering-house,  which  forms  the  centre  of 
t  lie  whole  group  of  the  abattoir,  is  200  feet  by  80  feet, 
and  four  stories  high,  including  a  brick  basement, 
vrliich  has  a  concrete  floor  like  the  basements  of  the 
:«•  laughter-houses.  The  accompanying  section  draw- 
i  nrs  (fig.  97)  show  the  rendering-Unks  in  the  third 
»tory  suspended  (h>m  the  fotirth  floor.  These  tanks 
open  at  the  top,  on  the  level  of  the  floor  of  the  fourth 
M  tary,  where  the  offal  is  emptied  into  them  from  the 
n  mall  "  tanks  on  wheels  "  coming  firom  the  slaughter- 
ti  oases. 


After  the  rendering-tanks  are  flUed,  the  openings 
arc  closed  and  the  contents  cooked  by  steam.  After 
sufficient  cooking,  the  contents  are  dropped  out  of  tha 
tanks  by  openings  at  the  bottom  of  them  in  the  third 
story.  Here  the  fat  is  separated  fk-om  the  watery 
part,  and  from  the  scrap  or  tankings,  which  l^ter 
portion  is  put  into  the  driers.  The  blood  from  tha 
slaughter-houses  is  also  here  put  into  the  driers.  The 
water  is  evaporated  by  ^team-heat,  and  the  residuum 
comes  out  as  dry  animal  matter.  This  is  passed 
through  a  mill  and  ground  to  powder.  From  tha 
mill  the  powder  drops  into  barrels,  and  is  packed  for 
market. 

By  an  ingenious  system  of  pipes  the  steam  and 
offensive  gases  from  the  rendering  -  tanks  and 
driers  are  pas.sed  through  a  condensing  apparatus, 
where  the  steam  becomes  wster,  and  the  remain- 
ing gases  are  then  mixed  with  common  air,  and, 
by  means  of  a  blower,  are  forced  down  and  under 
the  fires  of  the  steam-boilers.  After  being  thai 
purified  by  fire  they  are  finally  discharged  through 
a  chimney  100  feet  high.  The  rendering  process 
thus  conducted  gives  no  odour.  There  is  nothing 
offensive  about  the  fertiliser,  and  what  slight  odour 
it  possesses  is  wholly  imperceptible  after  it  is 
packed. 

The  boiler  and  engine  house,  of  brick,  stand  quite 
near  the  rendering-house,  and  around  the  central 
nmoke-flue  are  constructed  four  large  flues  or  shafts 
for  ventilating  the  various  rooms  of  the  rendering- 
house.  The  boiler-house  is  planned  for  ten  boilers ; 
the  engine-room  for  two  flfty-horse-powcr  engines. 
There  is  also  a  powerftil  steam-pump  for  throwing 
water. 

The  six  months  which  have  passed  since  the  ab> 
attoir  was  opened  have  fully  proved,  that  it  is  pos- 
sible to  carry  on  a  great  slaughtering  and  rendering 
establishment  without  its  being  offensive  either  to 
the  workmen  in  it  or  to  the  community  around  it. 

For  the  purposes  of  the  Public  Health 
(England)  Act,  1875,  the  word  **  slaughter- 
house" includos  the  buildings  and  places  com- 
monly called  slaughter-houses  and  knackers* 
yards,  and  any  building  or  place  used  for 
slaughtering  cattle,  horses,  or  animals  of 
any  description  for  sale. 

Any  urban  authority  may,  if  they  think  fit, 
provide  slaughter-houses,  and  they  are  to 
make  bylaws  with  respect  to  the  management 
and  charges  for  the  use  of  any  slaughter- 
houses 'so  provided ;  and  for  the  purpose  of 
enabling  any  urban  authority  to  rcgulato 
slaughter-houses  within  their  district,  the  pro- 
visions of  the  Towns  Improvement  Clauses 
Act,  1847,  with  respect  to  slaughter-houses 
are  incorporated  with  the  Public  Health  Act. 

But  the  rights,  powers,  and  privileges  of  any 
persons  under  any  local  Act  p.is8cd  before  the 
Public  Health  Act,  1848,  with  reganl  to  the 
working,  &c,  of  slaughter-houses,  are  not  to 
be  affected.— (P.  R,  s.  169.) 

The  owner  or  occupier  of  any  slaughter- 
house licensed  or  registered  under  the  Public 
Health  Act,  must  within  one  mouth  after  the 
licensing  or  registration  of  the  premises,  affix. 
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:ecp  ondefaced  and  legible  on  some  con- 
DUB  place  on  the  premises,  a  notice  with 
vrords  **  Licensed  slaughter-house/'  or 
ristered  slanghter-hoose/'  as  the  case 
be. 

Y  person  who  makes  default  in  this  re- 
,  or  neglects  or  refuses  to  affix  or  renew 
notice  after  requisition  in  writing  from 
rban  authority,  is  liable  to  a  penalty  not 
K\ui%  five  pounds  for  every  such  offence, 
f  ten  thillingt  for  every  day  during  which 
offence  continues  after  conviction.— (P. 
.  170.) 

ere  are  special  Acts  applying  to  the 
>polis  with  regard  to  the  slaughtering  of 
).    New  slaughter-houses  cannot  be  estab- 

I  without  the  sanction  of  the  local  autho- 
they  are  to  be  regulated  by  bylaws,  and 
f  duly  Ucensed  (37  &  38  Vict.  c.  37,  &c.) 
COD,  Meat,  &c 

3ps — By  slop-water  is  usually  meant 
irdinory  liquid  refuse  of  a  household, 
iing  fscal  matter.  Ordinarily  speaking, 
composed  of  urine,  soapy  matters,  fatty 
ances,  and  various  organic  matters  in 
nsion  and  solution :  it  is  indeed  un- 
ted  aeicaffe^  but  although  it  is  actually  sew- 
;here  appears  a  doubt  whether  in  a  legal 

it  comes  under  that  name ;  for  the  legal 
ers  of  the  liooal  Government  Board,  bas- 
leir  opinion  upon  the  case  of  Kindersley, 
.,  in  Sutton  t?.  Mayor  of  Norwich,  31 L.  T. 
(tate  that  **  it  appears  to  them  that  mere 
Mrater,  without  faEK;al  matter,  is  not  sew- 
rithin  the  strict  meaning  of  that  term." 
>tter  from  the  Local  Government  Board 
-.  ComeUus  Fox,  Public  Health,  No.  28, 
i.) 

e  letter  even  goes  the  length  of  stating 
the  Local  Government  Board  would  not 
der  "it  illegal  under  ordinary  circum- 
et  to  convey  slop  -  water  into  a  canal 
3unicating  with  a  river,  or  with  the  sea, 
e  volume  of  the  slop-water  is  but  small 
•mparcd  with  that  of  the  water  in  the 

;  *'  and  further,  that  "it  might  not  be 

II  to  convey  the  slop-water,  whether  de- 
scd  or  not,  into  a  watercourse,  but  in 
a  case  there  might  be  a  breach  of  private 
s,"-(Op.  cit.) 

ere  can  be  little  doubt  that  to  act  upon 
opinion  would  cause  great  danger  to  the 
iC  health,  for  allowing  that  it  is  possible 
)  sure  that  the  slop-water  contains  no 
.  matter,  there  is  no  evidence  to  show  but 
the  urine  may  propagate  disease — e.g.^ 
r  person  suffering  from  scarlet  fever  casts 
pom  his  kidneys  thousands  of  epithelial 
which  in  all  human  probability  are  cap- 
of  oonyeying  conta^on. 


Putting,  then,  on  ono  side,  the  question  of 
pouring  slops  into  watercourses  and  canals, 
there  are  several  ways  of  dealing  with  them. 
(1)  In  places  where  there  is  a  system  of  pro- 
perly-flushed sewers,  the  slops  are  naturally 
thrown  into  the  drains  and  go  with  the  sewage ; 
but  where  there  is  a  dry  system  of  disposal, 
and  no  drains,  this  cannot  be  done,  and  other 
means  must  be  adopted,  one  of  the  best  of 
which  is  (2)  to  have  a  Roger  Field's  tank  {set 
Sewaor,  Tanks,  &c.)  and  pipes  leading  from 
thence  into  a  field,  beneath  the  soil.  But  this 
of  course  can  only  be  done  under  certain  cir- 
cumstances,  for  there  are  cases  in  which  both  of 
the  foregoing  remedies  are  impossible :  in  such 
cases,  either  (3)  a  properly-constructed  tank 
must  be  made,  or.  some  simple  apparatus  con> 
structed,  like  Dr.  Bond's  slop-tub,  and  the 
slops  deodorised. 

£>r.  Bond's  slop-tub  is  a  common  wooden 
barrel  of  from  40  to  60  gallons  capacity.  On 
the  top  of  the  barrel  is  a  loose  metallic  sieve 
to  prevent  superfluous  solids — such  as  scrub* 
bing-brushes,  potato-peelings,  &o.— from  find- 
ing their  way  into  the  barrel.  At  the  bottom 
of  the  sieve  is  a  conical  receiver  for  collecting 
the  precipitate,  with  a  vent-hole  for  running 
it  off.  A  floating  strainer  attached  to  an 
indiarubber  tube,  which  communicates  with 
a  tap  placed  at  the  lower  portion  of  the  barrel, 
completes  the  apparatus.  To  use  it,  some  dis- 
infectant—such as  a  mixture  of  ferrous  and 
aluminio  sulphates— is  added  from  time  to 
time,  and  the  tub  allowed  to  get  full.  AMien 
full  it  must  stand  a  little  time,  and  then  a 
perfectly  clenr  liquid  can  be  drawn  off,  leav- 
ing a  fatty  sediment,  which  if  mixed  with 
meal  is  said  to  be  a  good  food  for  pigs.  Dr. 
Bond,  however,  very  wisely  does  not  recom- 
mend urine  to  be  mixed  with  ordinary  slops, 
but  treated  separately,  or,  after  being  first 
acidified,  thrown  into  some  suitable  place. 

It  is  difficult  to  imagine  places  so  situated 
as  not  to  allow  one  of  the  three  methods  of 
slop  disposal  given  to  be  adopted. 

Smallpox  (Farto^a)- Smallpox  is  an  in- 
fectious fever,  attended  with  a  marked  and 
peculiar  eruption. 

History. — Without  doubt,  smallpox  is  one  of 
the  most  ancient,  as  it  is  one  of  the  most  fright- 
ful diseases  which  ever  afflicted  humanity. 
Ancient  Chinese  and  Brahmin  manuscripts 
3366  years  old  are  said  to  refer  distinctly  to 
epidemics  of  smallpox.  The  Chinese  call 
it  the  "bean  disease,"  and  trace  it  to  the 
reign  of  the  first  emperor  of  the  (Eastern) 
Uan  dynasty,  Kwang  Wu,  who  reigned 
A.D.  25-28.  It  is  said  to  have  been  imported 
from  some  portion  of  Central  Asia,  or 
from  lome  v*^<^^  ^uWi-\^tA\«rckC\s^v^l 
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some  Chinese  troops  TetamiDg  from  a  foreign 
campaign. 

The  earliest  Chinese  yrork  on  smallpox  is  a 
treatise  called  *'  Wan-jin-shi-tan-chin-lun/* 
pablished  in  1323,  from  vhich  it  appears  that 
they  have  practised  inoculation  more  than  a 
thousand  years. 

Allowing  that  it  entered  Earope  from  the 
East,  the  exact  date  of  its  introduction  is 
unknown,  bat  it  is  certain  that  the  Arabian 
army  was  attacked  by  it  at  the  siege  of  Mecca 
in  A.D.  569,  and  that  in  570  it  was  both  in 
France  and  Italy.  In  the  eighth  century  all 
£urox>e  was  infected  with  it,  the  virus  having 
been  in  many  instances  disseminated  by  the 
Saracens;  and  in  the  same  century  it  was 
probably  introduced  into  England,  where  it 
soon  became  naturalised. 

The  history  of  smallpox  in  England  natu- 
rally divides  itself  into  three  parts— viz.,  the 
first  period,  from  the  eleventh  'and  twelfth 
centuries  to  1721,  in  which  period  it  was 
altogether  unchecked ;  the  second  epoch, 
from  1721  to  1802,  during  which  it  was  pal- 
liated by  inoculation  ;  and  the  last,  from  1802 
up  to  the  present  time,  during  which  it  has 
been  i)artly  prevented  by  vaccination.  The 
first  period  was  one  of  the  utmost  severity ; 
it  raged  from  time  to  time  throughout  England 
in  a  horrible  manner,  the  most  fatal  of  all 
contagious  disorders.  Sir  Gilbert  Blane  esti- 
mated that  smallpox  destroyed  a  hundred  for 
every  one  that  perished  by  the  plague ;  and 
Dr.  Black  estimated  the  annual  mortality 
from  Rniallpox  during  this  period,  in  Europe, 
to  be  494,000. 

In  the  second  period,  inoculation  was  intro- 
duced from  Constantinople  by  Lady  AVortley 
Moni^iigue  (1721).  This  operation  bad,  as  we 
have  mentioned,  been  practised  from  a  very 
remote  period  by  the  Chinese,  who  inserted 
a  smallpox  crust  or  scab  in  the  nose.  It  had 
also  been  practised  one  hundred  years  before 
tliis  date  in  Wales,  the  method  there  being 
known  as  that  of  ^'bu^dng  the  smallpox." 
The  ciTect  of  inoculation  was  to  induce  a 
milder  disease,  the  mortality  from  natural 
smallpox  in  those  times  being  one  in  five ;  in 
inoculated  smallpox,  first  one  in  fifty,  and 
then  when  greater  care  was  taken  and  more 
skilful  operators  possible,  one  in  five  hundred. 
Its  vnluo  as  a  sanitary  measure  in  those  times 
was  great,  and  this  Dr.  Guy  proves  by  taking 
the  nitios  of  deaths  reduced  to  the  common 
stand.-ird  of  a  million  for  three  decades — one 
endiu;;  1719,  in  which  no  inoculation  was 
practit>cd ;  a  second  decade  ending  1749,  of 
partial  inoculation ;  a  third  ending  1799,  of 
geufnd  inoculation.  For  the  first  the  figures 
arc  ;n,416 ;  for  the  second,  28,282 ;  and  for  the 
third,  22,863. 


At  the  same  time  it  must  be  remembac4 
that  inoculation  propagated  smallpox,  vai 
that  many  instances  occurred  in  which  tbe 
natural  disease  was  caught  by  contact  fnv 
an  inoculated  person^  that  inoculation  wai  fv 
from  being  altogether  safe,  and  that  diifignie- 
ment  and  blindness  often  cxime  from  inocoli- 
tion  as  well  as  from  the  ordinary  kind.  It 
must  also  be  observed  that  during  the  wboW 
eighty  years  1721-1802,  fatal  epidemics  of 
smallpox  were  very  frequent,  the  Lcmdot 
Bills  of  Mortality  showing  9827  deaths  from 
this  cause  alone  during  the  last  five  yean  cf 
the  eighteenth  century. 

In  1801  Dr.  Jenner*8  discovery  of  the  pro- 
phylactic properties  of  vaccination  {iee  Vac- 
cination) began  to  be  widely  known  (racd- 
nation  was  actually  introduced  in  1797,  and 
Jenner  published  the  results  of  his  experi- 
ments in  1798),  but  it  was  not  practised  to 
anything  like  a  general  extent  for  a  few  yean. 
The  actual  numbers  of  the  vaccinated  in  ISOl 
are  said  to  have  been  about  6000;  but  iti 
marvellous  power  was  soon  felt,  and  is  im- 
perishable in  the  records  of  humanity.  Divid- 
ing the  last  forty  unvaccinated  years  of 
the  eighteenth  century  into  four  decades, 
and  taking  six  decades  of  the  vsccinsted 
nineteenth  century,  up  to  1860,  by  calculst- 
ing  out  the  ratio  of  deaths  from  smallpox 
to  deaths  from  all  causes,  we  get  the  fol- 
lowing remarkable  series :  For  the  four  un- 
vaccinated decades,  108,  98,  87,  88;  for 
the  six  vaccinated  decades,  64,  42,  32,  23^ 
16, 11. 

These  figures  alone  show  what  vaccination 
can  do.  That  vaccination  properly  carried  out 
all  over  the  world  would  actually  extingnish 
the  disease  there  can  be  little  doubt;  bat  on 
the  other  hand,  that  vaccination  slovenly 
pirformed  (and  that  only  once)  imperfectly 
protects  a  nation,  is  proved  by  the  recent  epi- 
demic, lasting  no  less  than  a  year  and  a  hslf, 
which  has  swept  over  our  own  isles,  Europe, 
and  America. 

The  following  figures  are  compiled  by  Dr. 
Farr  from  the  Bills  of  Mortality,  and  show 
the  same  fact  in  a  somewhat  different  waj. 
The  figures  relate  to  London  alone,  and  sre 
ratios  of  average  annual  deaths  from  small- 
pox and  from  all  causes  to  100,000  of  the 
population  in  six  groups  of  years  :— 


Yaan.' 

SmAlIpoi.  AllGnM: 

1620-36:    . 

180           500) 

1«60-T»      . 

417           80vK) 

1728-67      . 

4S«           6200 

1771-80      . 

602           6000 

1801-10      . 

204           5920 

1831-35      . 

83          S200 

The  following  table  is  still  more  exact,  as 
registration  oommenoed  in  1838 :— 
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Ynr. 

Deaths  Arom 

SiXMUpVX. 

1838 

3817 

1830 

084 

1840 

1235 

1841 

1053 

1842 

300 

1843 

438 

1844 

1804 

1845 

909 

184« 

267 

1847 

955 

IMS 

1017 

1849 

518 

1850 

498 

1851 

1000 

1851 

1100 

1853 

217 

1854 

070 

1855 

1024 

1850 

622 

1857 

154 

1^68 

247 

1859 

1150 

18<M) 

.        .          877 

IMl 

.        .          215 

1802 

345 

1883 

2012 

1864 

637 

1865 

040 

1808 

1388 

1807 

1332 

1808 

000 

1809 

273 

1870 

958 

1871 

7b70 

Dwihtiicr 

100.000  liriiif 

SuuJlpaac 
208 

AllCaiuct. 
2S70 

34 

2428 

05 

2498 

54 

2404 

18 

2:i62 

22 

24rt8 

87 

2500 

43 

2319 

12 

2330 

43 

2095 

72 

S58i 

23 

3014 

21 

2104 

45 

S338 

48 

2201 

9 

2441 

27 

2943 

40 

2431 

20 

2209 

f 

2241 

9 

J390 

42 

2209 

32 

2249 

8 

2318 

12 

2360 

09 

S447 

18 

2053 

22 

2450 

40 

2tVl8 

43 

2.(01 

19 

2300 

9 

2403 

30 

2412 

242 

240U 

7876;  Porttmoutb,  39;  Norwich,  245;  Biis- 
tol,  45 ;  WolTorbampton,  284 ;  Birmingliain, 
61;  Leicester,  11;  Nottingham,  144;  Liver* 
pool,  1919;  Manchester,  267;  Salford,  227; 
Bradford,  5 ;  Leeds,  43 ;  Sheffield,  406 ;  Hull, 
57 ;  Sunderland,  850 ;  Newcastle-on-Tyne,  695. 
This  epidemic  has  been  cited  by  the  anti> 
vaccinators  as  an  ar^ment  on  their  side; 
yet  the  following  table,  showing  the  duration 
and  the  absolute  and  relative  fatality  of  tho 
smallpox  epidemics  which  prevailed  in  London 
since  the  Registration  Act  came  into  opera- 
tion, proves  that  smallpox  has  prevailed 
epidemically  in  twenty-one  and  a  half  yean 
only,  or  61  per  cent.,  of  the  whole  thirty-6ve, 
1837-71— a  striking  difference  when  compared 
with  the  former  tables  :— 


rerkxk. 

1837-39 
1840-41 
1844-45 
1847-49 
1850-52 
1854-50 
185S-0O 
1802-08 
1870-71 


pQrntion  of 
Epideinie. 

•> 

m 
11 

l\ 

2 

2| 
2 


''•••■^  100.000  llTlDx. 


5001 
2220 
2531 
2831 
2349 
2148 
20n 
0574 
8017 


138 
05 
80 
68 
49 
81 
38 
S8 

170 


Although  this  table  terminates  with  the 
enormous  mortality  of  over  7000,  yet  it  shows 
Tery  conclusively  that  vaccination  prevented 
•mallpox  from  making  any  great  ravages— 
until,  in  fact,  immunity  produced  careless- 
MM,  and,  practically  speaking,  vaccination 
came  to  be  but  imperfectly  performed  in  the 
fini   instance,  while   secondary  vaccination 
was    entirely   omitted.      The    scarred   and 
seamed  faces,  the  blind  and  deaf,  had  faded 
from  the  memory  of  the  present  generation ; 
tho  effects  of  the  disease  before  Jcnner's  dis- 
eovery  only  lived  in  history,  in  prints,  cari- 
catures, and  lampoons.    Many  an  old  country 
sargeon  had  scarcely  seen  half-a-dozen  cases 
of  smallpox  in  his  life,  and  those  of  a  mild 
and   discrete   type,  wlien    suddenly  in   the 
latter  part  of  187C  smallpox  began  to  increase, 
and  in  the  years  1871  and  1872  attained  most 
alarming  proportions.    There  was  not  a  town 
of  any  size  in  all  England  which  did  not 
anffer;  nor  was  it  confined  to  this  country. 
It  raged  in  Paris,  Vienna,  Holland,  America, 
mad  other  places.    But  'in  all  countries,  and 
in  all  places,  observant  men  noticed  that  the 
thoroughly  vaccinated  took  the  disease  lightly 
«>T  not  nt  all,  while  the  worst  and  most  fatal 
cases  were  those  on  whose  arms  tlie  autograi>h 
of  Jenner  was  absent.    The  maximum  mor- 
tality in  London  was  attained  in  May  1871, 
mad  it  then  gradually  declined    and  faded 
saway  towards  the  middle  of  the  year  1872. 
*I^e  deaths  from  smallpox  in  the  principal 
large  cities  in  1871  were  as  follows:  London, 


Nature  of  SmaUpox.— The  disease  is  essenti- 
ally an  infectious  one.  The  contagion  is  con- 
veyed in  minute  particles  of  living  matter 
taken  from  a  pustule.  If  this  substance  is 
inserted  into  the  skin,  or  breathed  so  as  to 
enter  the  circulation  of  an  unprotected  sub- 
ject, this  living  matter,  which  may  be  so 
minute  as  scarcely  to  be  seen  with  the  naked 
eye,  divides  and  multiplies  within  the  body, 
and  shows  its  effects  b}  liigh  fever,  followed 
by  the  breaking  forth,  the  erupting,  of  little 
pimples,  each  of  a  peculiar  oval  shape,  with  a 
central  depression.  If  these  pimples  are  soli- 
tary, eacli  with  a  space  around  it,  it  is  called 
discrete ;  if  the  pustules  are  so  thick  that 
they  stand  close  together  so  that  there  is  no 
space  between,  and  they  appear  to,  and 
actually  do,  run  into  one  another,  it  is  then 
called  conjluent. 

General  Course  of  the  Diseane. — Whether 
the  smallpox  be  distinct  or  confluent,  in- 
oculated or  natural,  its  course  rosy  be  divided 
into— (I)  the  period  of  incubation;  (2)  the 
febrile  stage;  (3)  the  exudative  stage;  (4) 
the  supi)urative  stage.  The  first  and  second 
periods  are  probably  non-infectious,  the  third 
and  fourth  are  most  certainly  infectiots. 

The  periods  of  incubation  of  all  zymotic  dis- 
eases have  a  practical  sanitary  importance, 
especially  as  regards  quarantine,  isolation,  ke. 
Tliis  period  in  ordinary  smallpox  is  between 
thirteen  and  fourteen  days,  so  that  ])crsons 
coming  from  an  infected  district  cannot  be 
pronounced  safe  until  about  eighteen  days 
have  elapsed.      On  iVi«  oWi«t  VvA^  Va.  \^^ 
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inoculated  imallpox,  the  incubative  stage  is 
shortened,  and  is  generally  from  seven  to 
nine  days.  The  febrile  stage  follows.  In 
distinct  smallpox  it  lasts  four  days,  and  then 
the  eruption  appears.  In  the  confluent,  the 
whole  course  is  more  rapid,  the  eruption 
appearing  at  the  end  of  the  third  day  or  even 
on  the  second. 

The  eruption — at  first  a  pimple,  then  a 
vesicle,  next  a  pustule,  and  lastly  a  scab— 
if  generally  at  its  height  on  the  eighth  day, 
after  which  they  begin  to  suppurate  (this  is 
the  most  dangerous  time) ;  and  after  suppura- 
tion, a  scab  is  formed,  which  falls  about  the 
thirteenth  or  fourteenth  day,  though  some- 
times longer.  Hence  in  ordinary  smallpox 
^tho  incubation  period  lasts  a  fortnight,  the 
illness  itself  another  fortnight.  Duriug  the 
first  period  the  patient  walks  about,  and  is 
nou  -  contagious  (unless,  indeed,  his  clothes 
have  become  infected  from  the  same  source  as 
his  bo<Iy) ;  during  the  second  period  he  is 
evidently  ill,  and  in  most  of  that  period 
dangerous  to  society. 

Mode  of  Profxigation.  —  Smallpox  may  be 
derived  from  the  cow,  which  is  affected  by 
this  disease  (then   called  cowpox),  and  this 
may  be  transmitted  to  man.     The  eruption 
appears  on  the  teats  of  the  animal,  and  the 
milkers  occasionally  become  infected.     It  was 
in  this  way  that  the  Gloucestershire  milkers 
who    had    been    taken  with    cowpox  found 
themselves  protected  by  it  from  the  human 
smallpox,   and    so    laid    the    foundation    of 
Jcnner's  discovery.     As  the  smallpox  may  be 
transmitted  from  the  cow  to  man,  so  may  the 
smallpox  of  man  be  transmitted  to  the  cow. 
This  has  been  done  now  both  by  inoculation, 
and  also  through  infected  bedding,  &c.,  being 
])laccd  in  the  field.     This  disease  also  afiUcts 
the  horse,   and  a  variety  of  it  the  sheep. 
This  last  (the  variola  ovina^  or  the  clavdee  of 
French  MrriterK)  is  peculiarly  interesting,  be- 
cause the  sheep,  although  covered  with  large 
pustules,  may  be  handled  freely  and  without 
danger  by  their  shepherds,  as  if  (as  Dr.  W. 
Budd  remarked)  there  was  here  a  poison,  and 
there  was  only  one  test  for  its  presence— 
viz.,  the  body  of  a  sheep.    The  propagation 
of  clavcUe  by  starlings,  flies,  &c.,  which  fre- 
quently happens,  is  instructive,  and  throws 
light  upon  infection  and  contagion  generally. 
Smallpox,  then,  may  be  communicated  and 
propagated  from  the  cow  or  horse,  and  pro- 
bably other  animals. 

It  is  also  communicated  by  direct  contact, 
by  inoculation,  by  emanations  from  the  sick, 
by  flies,  by  clothing,  and  articles  of  all  kinds, 
such  as  books  from  circulating  libraries,  pence, 
letters,  &o.  There  are  instances  of  communi- 
cation by  all  the  methods  mentioned  above. 


Prevention  of  the  /Xjwuc.— Jlrst  among  tk 
preventive  means  stands  effective  roccuurtioRb 
By  effective  vaccination  is  meant  four  Un 
distinct  vaccine  vesicles  inoculated  on  them 
of  every  child  under  three  months ;  a  seccod 
vaccination,  whieh  may  or  may  not  take  effeoe, 
at  the  age  of  ten  or  twelve ;  and  a  third  Tae- 
cination  in  another  ten  or  twelve  years.  Be- 
sides these,  on  the  approach  of  smallpox, 
every  individual  should  be  t€Sted -whether  hi 
or  she  is  susceptible  of  smallpox.  Yaceine  ii 
a  test.  Those,  cateriM  paribus,  who  take 
smallpox  readily,  also  have  successful  vacdae 
vesicles ;  those  who  are  protected,  the  TicdK 
lymph  scarcely  affects. 

A\Tien  smallpox    actually    appears,   every 
case,  however  mild,  must  first  be  isolated  u 
much  as  possible.     Thin  curtains  shoold  be 
fixed  to  the  open  windows,  so  as  to  allow  no 
flies  to  go  out  or  in,  and  fly-catchers  sh(»Id 
bo  suspended  in  different  parts  of  the  room.* 
The  patient's  body  should  be  well  anointed 
with  carbolic  acid  oil,  the  excreta  receiied 
in  vessels  containing  some  disinfectant,  and 
buried  deep  in  the  ground.     The  attendssts 
should    be    thoroughly    vaccinated,  and  all 
cloths,  rag."*,  &c.,used  to  wipe  dischaxges  from 
the  mouth  should  be  burnt.     If  the  patieat 
recovers,  he  must  not  be  allowed  to  go  out 
until  all  desquamation  ceases,  which  will  W 
in  about  a  week  after  the  scabs  drop  off.   Asd 
before  going  out  he  should  have  a  thorough 
change  of  clothing,  the  skin  should  be  rubbed 
over  with  oil  and  then  washed.     If  the  case 
should  be  fatal,  a  ooffin  should  be  prepared 
lined  with  chloride  of  lime  ;  the  body  should 
be  laid  out  only  by  some  one  who  is  protected 
by  vaccination  or  a  previous  attack,  and  it 
should  be  covered  with  disinfectants .    Burial 
as  soon  as  possible  is  very  desirable,  and  do 
one  should  follow  the  coffin  who  has  not  beeo 
re  vaccinated. 

During  the  whole  period  of  illne»,  &&,  a 
clean  cotton  robe  and  cap  should  be  bong  up 
in  a  sheltered  place  outside,  for  the  medical 
man  to  envelope  himself  in  before  nsiiiof 
the  case.  Every  medical  man  should  leave  his 
hat  and  gloves  outside  the  house,  and  putting 
this  cotton  robe  and  cap  on,  with  after-ablu- 
tion, he  will  not  be  liable  to  carry  the  ^sem 
to  other  patients.  There  are  various  other 
minute  details  which  common  sense  will  sug- 
gest, especially  with  regard  to  baking  or  d^ 


*  Nets  of  thread  or  string,  with  meshes  ftillj  la 
inch  square,  and  so  fine  as  almost  to  be  inri^e, 
will  enectuallj  prevent  flies  from  entering  into  • 
room,  providing  the  light  enters  the  room  on  oneside 
onlj.  For  a  fuller  account  of  these  singular  tacts. 
iee  Kirby  and  Spence's  Entomology,  7th  edition,  p. 
69 :  also  Trans.  £nt.  Soc.,  Lond.,  vol  L  p.  1 ;  ilni 
vol.  11  p.  45. 
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stroying  bedding  and  clothing,  whitewashing 
and  cleansing  the  rooms,  &c. 

One  thing  should  be  specially  mentioned— 
▼is.,  that  there  is  no  dependence  in  this  dis- 
ease on  gaseoas  disinfectants.  According  to 
Bakewell,  the  contagion  of  smallpox  consists 
of  minute  particles  of  liquid  enclosed  in  hard- 
ened pus. 

Sanitary  authorities,  on  the  appearance  of 
an  epidemic,  should  take  united  action  against 
the  foe,  by  establishing  temporary  hospitals 
and  means  of  conveying  patients  to  them  ; 
they  should  also  watch  the  railway  stations, 
lest  patients  with  the  eruption  on  them  should 
attempt  to  travel  by  rail,  and  thus  carry  the 
infection  to  distant  places. 

librarians,  and  other  custodians  of  public 
institutions  of  the  kind,  should  require  a  cer- 
tificate that  the  person  to  whom  they  intrust 
articles  has  no  smallpox  in  his  family.  Schools, 
churches,  and  all  public  places  should  be  well 
watched,  and  no  one  nursing  a  smallpox 
patient  allowed  to  mix  with  any  assembly. 


Tablb  III. 


(—The  inconveniences  and  dangers 
to  the  health  produced  by  smoke  are  obvious. 
Dr.  Angus  Smith  made  an  examination  of  the 
various  smokes  issuing  from  the  chimneys  of 
different  manufacturing  premises.  The  fol- 
lowing tables  show  the  results  obtained  from 
analysing  several  samples  of  the  black  smoke 
issuing  from  the  flues  of  a  sugar-factoiy  :— 

Table  I. 


Biuar-WoilEi.  Lm|o  Chlmnoy.i 

OmMtm. 

Smokofrom  Lomr 

Oponlnx.  Nor.  *l, 

IBM. 

flunplooUkniBttbe 

Bottom  of  Ohiinnor. 

NuTomber  *,  18CS. 

1          1       «. 

1. 

a 

Carbonic  acid... 
Gsrbonk  oxide. 
Ozjgen 

767 
none 
12  61 
none 
79U-i 

7-47 
none 

811 
none 
8442 

726 

880 
7-41" 
none 
81-64 

7  09 
4-46 
7*67 

Oleflantgas 

Nitrogen.......... 

none 
80-88 

99  90      100-00 

100-00 

lOO-OO 

Tablb  II. 


Sugar-Worki,  Sawll  Chimnof. 

Giaoc 

Sampko  collectod, 
DooomborSl.  IMS. 

SamplMooUtetod. 
Dooambar  14,  ISU. 

1. 

t. 

1. 

t. 

Carbonic  acid... 
Carbonic  oxide. . 

Oxjjfen 

Olefiant  gas 

Nitrogen 

8-61 

0-68 

0  46 

18  64 

8182 

100  OO 

8  89 

0  69 

0-41 

14  08 

8103 

2-84 
none 

18-46 
78  70 

8-77 

0-65 

none 

16  62 

79  16 

100  OO 

100-00 

100-00 

Sugmr- Works,  Largo  Chimncr. 
Bemploo  Ukon  from  Oponliif  M  Foot  ftbovo 
tho  Qroosd. 

Omoo. 

NoTombor  S»,  IMI. 

Dooembor  S,  isa. 

1. 

a 

1. 

s. 

Carbonic  acid.. 
Carbonic  oxide. 
OxTffen. ••.•.■••>.. 

617 

1-66 

12-22 

none 

0-'l3 
79-93 

6-75 

0-48 

12-36 

none 

•  •• 

•  •• 

80  41 

6-64 
0-40 
1117 
none 
0-02 
none 
81-77 

6-32  } 
0-98 
11-86 

Hjdrogen 

Marsh  gas 

Oleflantgas 

Nitrogen. 

none  | 
0-78 
none 
8006 

100  DO 

100-00 

100  00 

100-00 

*  Oxjgen  foand  in  this  .instance  by  absorption 
with  pyrogaUlo  add. 


1. 

a 

a 

none 

797-41 

1047-44 

none 

none 

18-62 

88-48 

none 

none 

Black  smoke  contains  also  water,  soot,  and 
sulphurous  add. 
100  cubic  feet  of  black  smoke  contained — 

Water 

Soot    . 
Sulphurous  acid 

'*  Whenever  there  is  black  smoke  there  is 
water  in  the  smoke,  because  the  black  carbon 
is  deposited  from  hydrogen  compounds,  which 
bum  readily.  Pure  hydrogen  uncombined 
was  not  found.  Sulphuretted  hydrogen  also 
seems  to  be  always  absent.  Sulphur  does 
certainly  come  from  coals  in  combination  with 
hydrogen,  but  it  is  so  easily  separated  that  it 
never  reaches  the  flues.  There  are  several 
attacks  on  the  hydrogen  and  sulphur  compound 
— fortunately  for  us,  as  otherwise  our  towns 
would  really  be  uninhabitable  when  fires  were 
smoking.  Sulphuretted  hydrogen  is  decom- 
posed by  heat.  When  this  occurs,  in  the 
absence  of  oxygen,  the  solid  sulphur  is  de- 
posited; but,  as  we  see,  there  is  always  air 
enough  in  the  smoke  for  this  event,  and  so 
the  sulphur  bums.  This  is  the  chief  source, 
if  not  the  only  source,  of  the  sulphurous  gases 
arising  from  smoke.  If  any  of  the  sulphur- 
etted hydrogen  remained  unbumt,  the  sul- 
phurous acid  would  itself  decompose,  forming 
a  deposit  of  readily  combustible  sulphur,  and 
increasing  the  amount  of  the  sulphurous  acid. 
Then  the  gas  itself  is  readily  combustible,  and 
forms  sulphurous  acid  and  water  by  burning. 
For  these  reasons  that  dangerous  gas,  sulphur- 
etted hydrogen,  is  not  allowed  to  pass  up 
our  chimneys  when  burning  coal.'*— (Angum 
Smith.) 

Black  smoke  contains  a  much  larger  propor- 
tion of  carbonic  acid  gas  than  ordinary  smoke, 
is  heavier  and  denser,  and,  it  is  needless  to  say, 
involves  considerable  waste  of  fuel;  hence, 
whether  considered  in  its  relation  to  the 
manufacturer,  or  as  a  nuisance,  it  is  equally 
undesirable. 

An  analysis  of  the  common  brown  smoke, 
both  from  the  laige  and  small  chimneys  of  the 
sugaz^worka,  gKve  th^  loWo^naD^mwo^x— 
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Common  Bbown  Smoke. 


Gmm. 

Sngar-Worlu. 
Large  Chiuuiay. 

RmjillCl 

WatkM, 
limntf. 

1 

1. 

«. 

-        1 

Carbonic  acid... 
Carbonic  oxide. 

Hydrogen 

Marsh  gas 

Nitrogen 

4-26 
none 

79  11 
1U63 

4  14 
none 

•  •  • 

80-02 
15-84 

2  53 
none 

•  •• 

78-*86 
18-61 

208 
none 

•  •• 

80-22 

Oxygen 

17-70 

100-00 

100  00      100-00 

100^ 

The  reader  will  find  in  article  Combustion 
a  table  showing  the  composition  of  the  smoke 
issuing  from  a  common  house  fire. 

For  the  gaseous  compounds  found  in  tobacco 
smoke,  tee  Tobacco. 

The  carbon  cont  iined  in  the  smoke  collects 
on  buildings,  kc,  giving  them  a  dingy  appear- 
ance. Rough  surfaces  take  up  a  much  greater 
quantity  of  carbon  than  smooth,  and  become 
black  in  proportion  to  their  roughness.  In 
examining  some  rough  bricks  from  buildings 
in  Manchester,  Dr.  Smith  found  that — 

4-4  X  4-0,  or  17-6  sq.  in,,  gave  0  17  grs.  carbon. 
8  0  X  2-7,  or   81,  ..  0-02 


it 


ti 


*'  This  last  is  equal  to  323  grains — about )  of 
an  ounce,  or  21  grammes — on  a  wall  30  feet 
by  30.  This  is,  I  believe,  a  great  deal  above 
the  mark,  at  least  I  believe  a  house  will 
appear  dingy  with  a  minute  portirn  of  this." 

To  d  minish  the  amount  of  sulphur  given 
off  by  coal  gas,  it  was  suggested  by  Mr.  Holme 
of  Manchester  to  bum  salt  with  the  coal. 

The  following  experiments  illustrate  the 
value  of  this  idea : — 

Amount  0/ Sulphur  driven  off  from  a  <S>pfctmen  of 
Coal  by  Dittiltation, 

*  Sulphnr,  per  Cent. 

Coal  alone — 

1.  At  a  low  red  heat  .  0*4692 

2.  At  a  higher  heat  .  0*5655 

3.  At  a  nearly  white  heat  .  0*6755 

Sulphnr.  per  Cent. 
Coal  with  common  salt — 

4.  With  5  per  cent,  salt  .    0-4526 

6.  „  „        at  a  higher  heat  0-484S 

6.  „  „        nearly  white  .    0  5557 

The  remainder,  or  cinder,  contained— 

Solphor,  per  Cent. 

From  No  3. 0  4332 

„       «. 05448 

When  lime  was  substituted  for  salt,  the 
following  results  were  obtained : — 

Sulphur,  per  C«ait. 
iu  DUttllate. 

Coal  distilled  alone  .  .  0-4338 

,,    with    5  per  cent,  of  lime ,  .  01754 

„    with  10  per  cent,  of  lime  .  00511 

,,    with  10  per  cent,  of  lime  .  0*0616 

Blany  contrivances  have  been  proposed  for 
the  prevention  of  smoke.  The  principles  in- 
volved in  attaining  this  result  are  —  (1)  the 
supply  of  fuel  in  small  quantity  at  a  time, 
taking  care  to  maintain  a  ttrong  steady  fire. 


in  order  that  the  gaaet  may  be  burnt  as  i'm.d 
as  they  are  generated ;  and  (2)  the  supply  of 
an  adequate  quantity  of  atmospheric  air. 

One  of  the  earliest  patents  obtained  for 
smoke-burning  was  that  of  BIr.  Charles  Wye 
Williams,  in  the  year  1840.  This  gentlemao'i 
method  consisted  in  admitting  an  abundant 
supply  of  cold  air  through  a  large  number  of 
small  perforations  in  the  door  and  front  put 
of  the  furnace. 

Lark's  system  is  based  on  the  admission  of 
heated  air,  under  due  reg^ihttion,  both  throagh 
the  door  and  at  the  bridge  or  back  of  the  fur- 
nace, by  which  means  combustion  is  rendered 
more  complete  and  smoke  thereby  prevented. 
Ivison  recommended  the  introduciiGn  of 
steam  by  minute  jets  over  the  fire,  which  is 
thus  greatly  increased  in  intensity  withost 
the  production  of  smoke,  and  with  a  saving  oi 
fueL  In  Jucke*8  arrangement  the  grate  bsn 
of  a  furnace  are  replaced  by  an  endless  chain 
web,  which  is  carried  round  ujMn  two  roUen 
in  such  a  way  that  each  part  of  the  fad  ii 
exposed  to  conditions  most  favourable  for  per 
feet  combustion.  A  variety  of  tmoktltu  gntes 
have  been  invented  for  private  houses.  They 
not  only  possess  the  advantage  of  consQffliiis 
their  own  smoke,  but  also  heat  the  room  for 
a  considerable  time  without  attention.  Set 
Wakmiko. 

It  is  the  duty  of  sanitary  authorities  to  en- 
force the  provision  of  any  Act  that  suy  be  in 
operation  in  the  district,  requiring  that  fiir 
naces,  &o.,  all  consume  their  own  smoke.— 
(P.  H.,  s.  102.)    See  also  Nuisances. 

Every  locomotive  used  on  a  highway  or 
railway  must  be  so  constructed  as  to  consuine 
its  own  smoke.  Penalty,  £5  per  day  or  less. 
—(8  Vict.  c.  20,  s.  114 ;  24  &  25  Vict  c  70,  a 
8;  28  and  29  Vict,  a  83.) 

Steam-vessels  plying  to  and  fro  between 
London  Bridge  and  any  place  on  the  liter 
Thames  are  liable  to  penaltioi  for  not  consun- 
ing  their  own  smoke.— (19  k  20  Vict  c.  107, 
s.  8L) 

Under  sect.  19  of  the  Act  quoted  it  u  not 
necessary  in  an  information  to  show  that 
black  smoke  sent  forth  from  a  chimney  ii 
injurious  to  health  as  well  as  a  nuisance. 

Snow— An  urban  sanitary  authority  hii 
power  to  make  bylaws  for  the  prevention  of 
nuisances  arising  from  snow,  &c  See  By- 
laws,  SOAYENGING,  STBSETS,  &C. 

BmdtSee  Tobacco. 

Soap  is  a  true  chemical  compound.  The 
basis  of  the  hard  soap  is  soc2a,  of  the  soft, 
poUuh,  The  soda  or  potash,  as  the  case  msy 
be,  is  united  with  the  fatty  adds,  and  fonni 
compounds  soluble  in  water.  On  the  other 
hand«  magnesium,  caldum,  fcc,  do  not  fono 
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soaps  soluble  in  water ;  hence,  when  a  solution 
of  soap  is  added  to  hard  water,  double  decom* 
position  sets  in,  and  the  insoluble  calcium 
soap  is  formed.    See  Water,  Analtbis  op. 

The  manufacture  of  soap  is  not  in  itself 
considered  dangerous,  but  a  very  offensive 
smoke  !■  emitted  from  the  chimneys.  Acci- 
dental cases  of  poisoDing  by  soap  lees  have 
occurred,  and  occasionally  the  workers  fall 
into  the  large  soap-boilers,  and  so  lose  their 
lives.  In  the  construction  of  premises  for 
carrying  on  this  industry  the  chimney  should 
be  built  high  enough  to  carry  away  iJl  offen- 
sive smoke,  &c,  and  every  precaution  taken 
to  prevent  the  occurrence  of  such  accidents 
as  we  have  here  indicated. 

The  business  of  a  soap-boiler  is  not  to  be 
newly  established  in  an  urban  sanitary  district 
without  the  consent  of  the  sanitary  authority. 
The  authority  may  make  bylaws  regulating 
tiie  business. 

Sodinm  {Natrium^  Na  =  23)— This  metal 
does  not  exist  native  ;  when  pure,  it  resembles 
■ilver  in  colour,  but  is  soft ;  specific  gravity, 
"97.  It  rapidly  oxidises  and  forms  a  pro- 
toxide, the  alkali  soda. 

Sodium  salts  resemble  greatly  those  of 
potassium,  but  may  be  easily  distinguished 
from  the  latter.  They  are  soluble  in  water, 
do  not  give  any  precipitate  with  the  ordinary 
reagents,  and  they  give  a  rich  yellow  colour 
to  the  flame  from  a  Bunsen's  burner.  They 
can  to  a  certain  extent  be  also  distinguished 
from  the  potassium  salts  by  the  carbonate 
being  an  easily  crystalUsablo  salt,  effervescing 
in  dry  air,  the  carbonate  of  potassium  being 
crystallised  with  difficulty,  and  deliquescent. 
Platinum  chloride  does  not  give  a  precipitate 
with  sodium  chloride,  neither  does  picric  acid, 
perchlorate  of  ammonium,  nor  tartaric  acid. 

Birartionate  of  Sodium  (NallCOj)  is  largely 
used  in  t1ieprei>aration  of  effervescing  powders, 
20  grains  of  the  commercial  bicarbonate  of 
sodium  neutralising  18  grains  of  crjrstallised 
tartaric  acid,  17  grains  of  crystallised  citric 
acid,  ^  fluid  ounce  of  lemon-juice.  The  com- 
pound of  soda  which  has  the  most  importance 
for  us,  and  the  only  one  which  it  will  bo  neces- 
sary to  enlarge  upon  here,  is — 

Chloride  of  Sodium  (NaCl  =  SB'S.  Specific 
gravity,  2*24 ;  composition  in  100  parts,  Na 
:i9-32 ;  CI  CO'68)  (common  talt),  so  necessary 
for  the  alimentation  of  man,  has  been  known 
from  the  earliest  times.  Moses  commands, 
in  the  Book  of  Leviticus,  that  every  offering 
of  meat  upon  the  altar  shall  be  seasoned  with 
salt ;  Homer  in  the  Iliad  (lib.  ix.  214)  men- 
tions it,  and  the  Romans  used  it  in  their 
sacrificial  cakes ;  indeed,  in  the  Latin  Church 
its  use  is  still  oontinued. 


Common  salt  exists  in  a  large  proportion 
in  every  one  of  the  secretions,  and  it  forms 
about  half  the  total  weight  of  the  saline  mat- 
ters of  the  blood.  The  proi>ortion  in  the 
blood  is  fixed,  and  does  not  appear  to  be  capa- 
ble of  alteration.  The  dietetic  value  of  salt 
has  been  recognised  from  the  earliest  times. 
Besides  its  dietetic  value,  salt  is  an  important 
disinfectant.  AVe  may,  indeed,  term  it  the 
"original"  disinfectant.  It  has  been  long 
employed  for  preventing  the  putrefaction  of 
food,  and  there  is  no  reason  why  it  should 
not  be  similarly  employed  for  keeping  refuse 
substances  of  all  kinds  from  decay.  It  is 
cheap,  easily  obt^iined,  clean,  and  not  poison- 
ous ;  the  only  disadvantage  is  that  it  is  not  a 
deodoriser.    See  DisiNFECTioy. 

Salt  is  obtained  either  from  salt  mines  or 
by  the  evaporation  of  sea-water.  This  latter 
method  was  formerly  practised  to  some  extent 
upon  the  southern  coast  of  our  own  island,  but 
with  us  this  mode  of  manufacture  is  now  un- 
important. In  conducting  the  process,  sea- 
water  is  allowed  to  run  into  shallow  pools,  in 
which  the  water  evaporates  and  the  liquor  be- 
comes concentrated  by  the  heat  of  the  sun  ; 
crusts  of  salt  are  formed,  and  are  raked  off 
from  time  to  time.  Tlie  rough  crystals  thus 
obtained  furnish  the  bay  tali  of  commerce. 
The  concentrated  sea-water  or  bittern  is  em- 
ployed as  a  source  of  bromine.  It  has  been 
found  in  Franco  that  when  such  '*  salt 
marshes  "  have  been  abandoned,  as  they  often 
are,  they  become  a  source  of  disease. 

The  mean  mortality  of  sixteen  years  in  the 
town  of  Brougc,  situated  near  a  large  aban- 
doned salt  marsh,  was  1  in  21  (47*6  per  1000), 
while  for  the  whole  of  France  the  rate  was  1  in 
40  (25  per  1000).  It  has  been  supposed  that  the 
salt  water,  in  constantly  coming  in  contact  with 
fresh,  destroys  the  animal  matters  contained 
in  the  latter,  and  the  putrefaction  of  such  sub- 
stances gives  rise  to  dangerous  exhalations. 

A  thousand  parts  of  the  water  of  the  British 
Channel  contains  28*05948  parts  of  chloride  of 
sodium. 

The  common  salt  of  commerce  usually  con- 
tains small  i)ortions  of  chloride  of  magnesium, 
chloride  of  calcium,  and  sulphate  of  calcium, 
and  hence  deliquesces  in  air  and  has  a  slightly 
bitter  taste.  These  may  be  separated  by  dis- 
solving the  salt  in  four  times  its  weight  of 
pure  water,  and  dropping  into  the  filtered 
solution  first  chloride  of  barium,  and  then 
carbonate  of  sodium  as  long  as  any  precipi- 
tate falls;  filter,  and  evaporate  the  clear 
fluid  very  slowly  until  the  last  crystallises, 
which  is  pure  chloride  of  sodium. 

Nitrate  of  Sodium  (NaNOj).— This  sub- 
stance is  now  largely  used  as  a  manure,  and 
in  the  preparation  of  nitric  add.    It  has  also 
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recently  been  employed  in  the  manofaeture  Tfu  Infiuenct  of  the  various  Soils  on  HeaUk. 

of  fire  works.    It  hai  been  utilised  as  a  dis-  — The  impermeable  rocki — such  »■  the  gnuiitc, 

infeotant  in  place  of  Nitrate  of  Potassium,  &c.,  as  well  as  the  clay-slate — are  genenCy 

lohich  tet.  considered  healthy.     Habitationa  or  eneamp- 

Forlegislationrespccting  sodium,  SM  Alkali  ments  are  usually  built  on  the  sloping  sides 

Acts;  Kuisa>'CE8;  Tuadiss,  Dangerous,  &c.  of  some  of  the  hills,  and  the  water  runs  o2 

Solls-For  the  purpose  of  this  article,  soils  ^?"y»    ^f**  ^^   impurities   aoak   into  tkt 

(including  rocks)  may  be  divided  into  per-  «P"ng^    For  a  good  instance  of  a  healthy 

meable  and  impermeiible.    The  impermeable  "*f  ^'  *^,  description  Malvern  may  be  cited, 

are  those  which  are  solid,  deuse,  having  few  Y^^""  such  formations  become  diamtegrated 

interstices,  and  therefore  conteining  Uttle  or  they  are  said  to  be  unhealthy,  but  the  evidence 

no  air-such  as  granite,  trap,  and  metamorphic  "^^^  ^^^  P^^^*^ "  "<>*  «^***'- 

rocks,  clay -slate,   dense  clays,  ooUte,  hard  Limestone  and  magnesian  formations  nhcmd 

limestone,  dolomite,  kc.    The  permeable  are  ^'^   ***^   "pniigs,   which    may  cause  goitre, 

the  reverse  of  the  former,  and  comprise  such  Marshes  are  also  common.    There  az«  some 

as  chalk,  sand,  sandstone,  vegetable  soih,  &c.  li°>estono  sites,  however,  which  are  the  n- 

This  division  is  of  pmctical  importance.     A  verse  of  detrimental  to  health, 

cesspit  in  a  stiff  impermeable  clay  soU  is  not  ^^^'  permeable  ^'u^lfttonea,  and  gravel 

so  liable  to  pollute  welU  as  one  which  is  ex-  "^   extremely  healthy.     The  springs  frsin 

cavated  in  loose  gravel ;  while,  on  the  other  ^""^^  ^  generally  derived  from  underiying 

hand,  surface-water  collects  on  impermeable  ^^y,  and  are  pure ;  those  from  the  permesbls 

soiU,  and  often  causes  dampness  to  the  foun-  ^^^^^ones  may,  if  care  be  not  taken,  get 

dations  of  houses.  polluted. 

The  amount  of  moisture  and  of  air  in  a  soil,  ^1^^  '^'^  «^^J  TV^'    ^^  ^'^^^^ 

its  capacity  for  heat,  and  its  chemical  com-  °f^?  ™/*^'  f«  ^'^^^^^r;  others,  like  the 

position  are  the  main  points  of  interest.  *^^'l  ,^^  *^«  ^^^«"  *^  Fnnce,  contain  a 

The  moisture  of  soils  is  derived  from  two  ^«S«*aWe  sediment ;  others    again,  from  sub- 

iourccs-viz.,  from  the  rain  above,  and  from  «>»l-f  »^'»  are  distanotly  makrious ;  and  some, 

the  subsoil  -  water  and  springs  beneath.     It  "  *^o»e  «/  the  Punjab,  abound  in  solaUs 

TPJ-ies  greatly;  thus,  in  marble,  granite,  the  '*^*^'  '^  *^,f  *^t  drinking-water  is  rich  in 

primitive  and  metamorphic  rocks  generally,  ^"^'^^f  "^^  carbonate  of  soda,  lime,  msg- 

it  is  about  1  pint  in  every  cubic  yard.     Loose  °««*»^^«:,   Constantly  dnnking  »«ch  water 

sand  in  the  same  cubic  area  will  hold  64  gal-  ^^°^*  ^^^^  i^j*^^^*  ^*^  ?^*f  ^'  ^•^^^; 

Ions,  sandstone  27  gallons.     Clay  retains  from  f",^  cuiUvated  boUs  are  healthy,  utt  irri- 

10  to  20  per  cent.,  chalk  13  to  17  per  cent.,  ^^  '^  ^  hurt  uL                 ,  ^  ,    .    , 

light  clay  loam  soil  from  20  to  30  per  cent.  .J^^^'^^T^^^  ['T^'^  ^"^^  must  be  dramed 

and  humus  from  40  to  50  per  cent.  thoroughly  or  they  are  very  unhealthy,  and 

The  absorption  of  heat  by  different  soils  has  "'^'^^  ,  consumption  and  other  evils.     The 

been  only  as  yet  investigated  by  a  few  obser-  ^*^''  *^f  f  '*.°*  "?.  *^^'  ^'^^  «™'^»  ^  ^ 

vers.    SchUbler  gives  the  following  table  :-  ^"{'l  ^^  ^*^^"  *?"'  ^^^^  ^  ^^^ 

Made  soxls^  such  as  the  ground  made  bv 

Power  of  retaining  Heat  \00  being  assumed  as  the  fining  up  htfge  excavations  with  rubbUh.  iii 

a     .     ,.u          Sandard.  probably  the  most  unhealthy  of  all ;  tkey. 

8and.  with  some  1  me             .              100-00  u                           i               i         j                     «x 

Pure  sand                                          OS'S!  however,  may  become  less  dangerous  after  s 

Light  clay 76  00  number  of  years.     On  no  account  should  loch 

gyPJJ^,^^ 73  20  a  site  be  selected  for  building  purposes. 

Clayey  earth   .       .       .       .       .       68 '49  "^  soils,  and  especially  argillaceous  will, 

Pure  clay                                           66  70  possess  the  valuable  property  of   pnrifyiog 

flumSi""."      ;       :       :       ■       ;       %Z  *»**'    impregnated   with    otsanio   mtUr. 

Mere  agitation  of  water  with  finely-dirided 

Hence,  sand  is  the  hottest,  humus  and  clay  clay  is  sufficient  to  remove  a  Urge  amount  of 

are  the  coldest  soils.  organic  and  saline  matter.     Cky  decompoies 

Chemical  ComposUion  of  5bt7*.— Soils  are  sulphate  and  chloride  of  ammonia,  becanie  tU 

composed  of  animal  and  vegetable  matter  and  clays  contain  lime,  and  the  result  is  that  the 

mineral  substances.    The  organic  matter  is  day  retains  the  ammonia,  and  sulphate  snd 

derived  from  life,  the  mineral  from  the  dis-  chloride  of  lime  are  formed.    A  simikr  wm- 

integration  of  rocks.    The  preponderating  or  tion  takes  phwie  with  potassic  nitrate, 

principal  constituents  of  soils  are  aluminum.  But  it  must  be  borne  in  mind,  that  although 

silicon,  calcium,    magnesium,  iron,    carbon,  allsoils,  especially  when  dry,  are  purifiers,  deo- 

chlorine,  phosphorus,  potassium,  and  sodium,  dorisers,  and  disinfectants,  yet  thatthii  sction 

and  in  small  quantity  other  elements.  does  not  extend  to  the  germs  of  all  diieaies 
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— €,g.y  the  germs  of  typhoid  ferer,  and  perhaps 
of  cholera,  would  appear  rather  to  be  pre- 
served by  the  toiL    Set  FivzB,  Typhoid. 

AnalynM  of  Soils. — For  health  purposes  the 
two  essential  jxnnts  are  tlie  amount  of  moisture 
and  the  i)emieAbility  of  the  soil ;  the  chemical 
constitution  may  also  be  required. 

Tlie  moiifture  is  easily  obtained.  About  10 
grammes  should  be  put  in  a  platinum  dish, 
and  heated  in  a  paraffine  or  air  bath  at  125**  C. 
until  it  ceases  to  lose  weight. 

The  permeability  to  air  is  best  estimated 
by  the  ingenious  method  of  Pettenkofer.  The 
■oil  is  crushed,  dried,  and  powdered;  it  is 
then  put  into  a  burette,  and  the  burette 
flipped  and  tapped  so  as  to  expel  air  from  the 
interstices.  This  burette  is  connected  by  an 
elastic  tube,  provided  with  a  damp,  to  a 
second,  into  which  water  is  poured,  and  the 
height  of  the  water  carefully  noted.  By 
opening  the  clamp,  the  water  will  of  course 
go  from  the  second  into  the  first,  expelling  as 
it  rises  all  the  air  in  the  soil.  It  is  allowed 
to  run  in  until  a  thin  layer  of  water  is  seen 
above  the  soil,  the  height  at  which  the  water 
stands  in  the  second  burette  is  then  read  ofif, 
and  the  following  calculation  made : — 
Amount  of  water  used,  x  100  _ percentage 
cubic  centimetres  of  dry  soil  "  of  air. 
The  analysis  of  soils  is  divided  into  two 
parts— one  mechanical,  the  other  chemicaL 

The  mechanical  analysis  consists  in  separat- 
ing the  soil  into  stones,  gn^vel,  sand,  coarse 
sand,  fine  sand,  clayey  substances,  ke.  This  is 
done  very  expeditiously  by  NobcPs  apparatus, 
which  is  figured  and  described  in  Fresenius's 
*  Quantitative  Chemistry.'  In  default  of  ap- 
imratus,  a  rough  and  fairly  accurate  separa- 
tion may  be  effected  by  hand-sieves  and  sub- 
sidence, each  product  being  weighed. 

The  next  process  is  to  determine  the  car- 
bonic acid  in  a  portion  of  soil,  which  may  be 
effected  after  the  manner  of  Will  and 
Fresenius.  {See  Acid,  Carbonic.)  The  soil 
is  then  usually  treated  in  the  following  way  :— 
Four  hundred  and  fifty  grammes  of  properly 
dried  soil  are  digested  with  1500  cubic  centi- 
metres of  concentrated  hydrochloric  acid;  two- 
thirds  of  the  liquid  are  decanted,  diluted,  fil- 
tered, and  evaporated,  with  the  addition  of  a 
little  nitric  add  towards  the  end.  The  dry 
mass  is  moistened  with  hydrochloric  add, 
warmed,  and  the  silica  separated.  The  filtrate 
is  now  made  up  to  1000  cubic  centimetres. 

Three  equal  portions  of  this  liquid,  each 
containing  300  cubic  centimetres,  are  taken 
—a,  6,  and  c 

In  a,  the  iron,  the  manganese,  the  alumina, 
the  lime,  and  magnesia  are  determined.  The 
alumina  and  iron  may  be  thrown  down  by 
ammonia,  and  the  iron  estimated  by  the  solu- 


tion of  permanganate,  described  under  the  head 
of  VoLUMETBio  Solutions  ;  the  lime  sepa- 
rated by  ammonium  oxalate ;  and  the  magnesia 
in  the  solution,  now  free  from  iron,  alumina, 
and  lime,  by  sodium  phosphate. 

In  6,  the  sulphuric  acid  and  alkalies  may 
be  determined.  The  sulphuric  acid  is  pre- 
dpitated  by  chloride  of  barium  ;  milk  of  lime 
is  then  added  to  the  liquid ;  it  is  next  filtered, 
and  the  alkalies  determined. 

In  c,  the  phosphoric  acid  is  determined  as 
pyrophosphate  of  magnesia. 

The  portion  insoluble  in  hydrochloric  add 
consists  of  quarts,  clay,  silicates  of  alununa, 
iron,  lime,  magnesia,  and  alumina.  It  will 
hardly  be  necessary  to  examine  it  farther; 
but  if  desired,  a  part  of  the  insoluble  portion 
should  be  ignited  with  carbonate  of  soda,  and 
then  treated  with  dilute  hydrochloric  add:  the 
insoluble  residue  is  silica,  and  in  the  solution  b 
probably  iron,  alumina,  ko.  Another  portiou 
may  be  decomposed  by  sulphuric  acid. 

If  the  nitrogen  in  the  soil  is  to  be  deter- 
mined, it  must  be  burnt  with  soda-lime.  See 
Nitrogen. 

Soldier— iSgg  HioikiiK,  Militabt. 

Soot — The  soot  of  pit-coal,  nnce  it  con- 
tains, besides  empyreumatic  matter,  sulphate 
of  ammonia,  is,  when  not  too  freely  applied, 
valuable  as  a  manure  ;  and  it  is  also  employed 
by  gardeners  for  the  purpose  of  killing  insects. 
Wood-soot  was  formerly  reputed  vermifuge 
and  antiseptic,  and  was  oflScinal.  Soot  has 
been  discovered  as  an  adulterant  of  opium. 

Soup— Soup  may  be  defined  as  an  aqueous 
solution  of  the  soluble  constituents  of  meat. 
Meat  gives  up  to  water — albumen,  gelatine, 
creatinine,  fatty  matter,  inouc  aoid,  with 
barjrta  and  potash,  lactates,  phosphates,  and 
chlorides,  combined  with  potash  and  magnesia, 
and  traces  of  lime  and  soda,  and  these  sub- 
stances are  usually  present  in  properly  pre- 
pared soup.  The  gelatine  contained  is  of  small 
nutritive  value,  and  is  liable  to  dirturb  the 
digestive  organs  ;  hence  it  is  not  advisable  to 
employ  means  whereby  a  large  proportion  of 
gelatine  may  be  extracted,  as  frequently  is  the 
case.  Soup  is  rarely  made  from  meat  alone, 
it  is  usually  flavoured  with  vegetables,  ko. 

The  richest  soup  may  be  prepared  by  chop- 
ping lean  meat  into  small  pieces  and  diisolv- 
ing  out  the  soluble  constituents  by  macerat- 
ing the  pieces  of  meat  for  a  short  time  in 
water,  which  is  tlien  gradually  heated  and 
exposed  to  a  prolonged  but  gentle  boiling.  A 
soup  thus  prepared  contains  the  whole  of  the 
soluble  constituents  of  the  meat,  amounting 
to  about  5  per  cent,  of  the  quantity  used. 

The  nutritive  value  of  soup  will  of  necesuty 


SOT 


(SS6) 


vary  with  the  mattors  from  which  it  i»  made 
and  with  its  mode  of  preparation. 

According  to  Dr.  E.  Smith,  in  cooking- 
dep6t8  where  loup  ia  made  for  the  poor,  100 
rations  of  soup  are  thus  prepared  :  "  The  meat- 
liquor  from  7  Ihs.  of  beef  and  1  lb.  of  bones ; 
split  |)eas,  13  lbs.  ;  carrots  and  Swede  tur- 
nips, each  6^  lbs. ;  onions,  5^  lbs.  ;  leeks,  ^ 
lb. ;  salt,  pepper,  and  dried  herbs,  enough  to 
flavour."  And  the  materials  for  100  rations  of 
Scotch  broth  are,  according  to  the  same  autho- 
rity :  **  The  meat-liquor  from  7  lbs.  of  beef 
and  1  lb  of  well-broken  bones ;  2}  lbs.  of  split 
peas ;  3^  lbs.  of  Scotch  barley ;  3^  lbs.  of 
carrots ;  3^  lbs.  of  turnips  ;  7^  lbs.  of  cabbage 
or  other  green  vegetables ;  with  sufficient  salt, 
pepper,  and  dried  herbs."  Reckoning  the 
ration  at  1  pint,  it  would  contain  the  nu- 
triment of  only  about  1^  oz.  of  meat  and  bone, 
which  is  manifestly  insufficient  for  dietetical 
purposes.— (LbTii£BT.)  /Se<  Gookixg  ;  Meat, 
Extract  of,  &c 

Soy,  Indian— A  species  of  thick  black 
sauce  imported  from  China.  It  is  prepared 
by  mixing  certain  definite  quantities  of  seeds 
of  Scja  hi»pida,  water,  bruised  wheat,  and 
common  salt  together,  and  leaving  the  mix- 
ture to  stand  for  some  months.  Most  of  the 
so-called  Indian  soy  of  the  shops  is  made 
simply  by  saturating  molasses  or  treacle  with 
oonmion  salt. 

Speoial  Drainage  Diatiict— 5e£  Sew- 
age, p.  540. 

Speoifio  Chravity  is  the  weight  of  a  unit 
of  the  volume  of  a  substance  ;  in  other  words, 
it  is  the  relation  between  the  weights  of  bulks 
of  different  kinds  of  matter.  The  specific 
gravity  of  all  solids  and  liquids  is  referred  to 
water,  which  is  taken  as  1000 ;  and  for  gases 
the  standard  is  generally  air ;  but  some  chem- 
ists refer  gases  to  hydrogen,  as  the  lightest 
body  known.  In  England  the  specific  gravity 
is  taken  at  60°  F.  ;  in  France  it  is  taken  at 
3r  F.  (0**  C.) 

To  determine  the  specific  gravity  of  a  solid 
it  is  weighed  first  in  air  and  then  in  water.  The 
data  obtained  are— (a)  weight  in  air;  (6)  weight 
in  water;  (c)  difference  or  loss  of  weight ;  then 

a 

-=  specific  gravity.     "When  a  substance  is 

lighter  than  water  it  may  be  attached  to  a 
piece  of  lead  or  other  metal,  the  specific 
gravity  of  which  is  known,  and  then  weighed 
as  before,  and  calculated  out  by  rule  of  three. 
Specific  Oi'avity  of  Liquids  and  Oases. — 
Liquids  are  usually  estimated  either  by  hy- 
drometers, or  by  small  bottles  holding  10,  50, 
or  100  grammes  or  grains  of  water  up  to  a 
mark  in  the  neck.  It  is  obvious  that  by  put- 
ting other  liquids,  luoh  as  other  or  oil  of 


vitriol,  in  the  same  flasks  up  to  the  mark,  ve 
obtain  the  same  bulk,  but  the  weights  wHl 
be  different.  For  example,  a  specific-gravity 
bottle  filled  with  water  weighed  1000  granjmei, 
filled  with  alcohol,  792  grammes.  The  speciSc 
gravity  of  the  alcohol  is  therefore  '792 
grammes.  But  the  most  convenient  tLd 
quickest  method  of  estimation  for  liquids,  azul 
one  indeed  of  gpreat  accuracy,  ia  by  means  of 
Westphal's  balances. 

These  balances,  manafactored  in  two  sixes,  har« 
the  advantage  over  the  well-known  hjdrometon, 
that  with  them  the  specific  gravity  of  all  liquids 
whether  heavier  or  lighter  than  water,  can  be  »cn- 
rately  determined  to  the  third  decimal  place,  vhil<i 
hydrometers  are  adapted  for  one  class  of  liqajdj 
only. 

The  balances  consist  of  a  support,  a  weigh- bfua, 
a  planger  to  be  immersed  in  the  liquid,  and  a  i«i  of 
weights  (fig.  98).  The  foot  of  the  support  F  bears  a 
hollow  shaft  L,  provided  with  a  set-screw  P.  so  that 
the  upper  part  of  the  support  can  be  raised,  lowered, 
and  secured.  The  upper  part  of  the  support  is  fitted 
at  one  end  with  the  fulcrum  of  the  beam  H,  and  at 
the  oiher  on  the  same  level  with  the  point  J,  which 
serves  as  a  sero  when  weighing.  The  catch-btock 
K  prevents  the  beam  from  being  lifted  oat  of  iu 
bearings.  The  beam,  a  lever  with  unequal  arms,  is 
divided  from  H  to  A  into  ten  equal  parts,  and  ter- 
minates at  the  opposite  end  in  a  counterpoise,  pro- 
vided with  a  point,  which  serves  as  a  toDgae.  Tbe 
graduated  arm  is  notched  to  receive  the  rider  weights, 
A,  B,  and  C. 

At  the  upper  end  of  the  plunger  a  platinnm  loop 
is  melted  in,  into  which  fits  the  suspension  wire,  and 
is  in  turn  connected  with  the  stronger  suspension- 
link  m.  To  make  the  wire  more  mobile  and  preaerre 
it  from  breaking,  it  is  not  connected  with  th« 
platinum  loop  of  the  thermometer  directly,  bat  by 
means  of  the  double  link  n.  The  weights  are  so 
made  that  the  two  largest,  A  and  A\  are  eqaal  to  tbe 
weight  of  distilled  water  displaced  by  the  plunger  at 
lb"  C.  as  normal  temperature.  Tbe  weight  A'  is  bent 
into  a  loop,  and  in  determining  the  specific  gravity 
of  liquids  heavier  than  water  it  is  suspended,  as  may 
be  seen  in  fig.  98,  and  =  1.  The  other  tbne 
weights  are  riders,  fitting  into  the  notches  on  the 
beam,  and  with  their  ends  carved  up,  so  that  one 
may  be  hung  upon  another  in  case  of  a  repeating 
decimal— e.^.,  -8S8.  The  rider  B  is  ,^  of,  and  C  ,>» 
of  A.  A  or  A'  will  therefore  restore  the  eqailibriom 
disturbed  by  plunging  the  thermometer  into  distilled 
water  at  15'  C.,  as  shown  in  fig.  98.  If  placed  in  od« 
of  the  notches,  A  indicates  as  many  tenths  of  its 
entire  weight  as  the  figure  under  the  notch  amounts 
to ;  the  rider  B  denotes  as  many  hundredths,  and  C 
as  many  thousandths. 

For  use,  the  foot  of  the  support  is  placed  upon  a 
table  as  horizontal  as  possible,  the  beam  is  laid  upon 
its  fulcrum,  and  the  thermometer  suspended  in  its 
place.  The  beam  should  now  be  in  equilibrium,  and 
its  tongue  should  be  opposite  the  point  J.  If  this  is 
not  the  case  the  table  is  not  horizontal,  and  sheets 
of  paper  are  placed  under  one  or  other  side  of  the 
foot  until  the  error  is  corrected.  The  vessel  is  now 
filled  with  distUIed  water  at  15*  C,  and  the  thcr- 
mometer  immersed,  when  the  equilibrium  is  dis- 
turbed.   On  hanging  the  weight  A'  in  the  hook  of 
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vary  with  the  matters  from  which  it  is  made 
and  with  its  mode  of  preparation. 

According  to  Dr.  E.  Smith,  in  cooldng- 
dep6t8  where  soap  is  made  for  the  poor,  100 
rations  of  soup  are  thus  prepared  :  "  The  meat- 
liqaor  from  7  lbs.  of  beef  and  1  lb.  of  bones ; 
split  i)ea8,  13  lbs.  ;  carrots  and  Swede  tur- 
nips, each  6.^  lbs. ;  onions,  5|  lbs.  ;  leeks,  .) 
lb. ;  salt,  pepper,  and  dried  herbs,  enough  to 
flavour."  And  the  materials  for  100  rations  of 
Scotch  broth  are,  according  to  the  same  autho- 
ntj :  "  The  meat-liquor  from  7  lbs.  of  beef 
and  1  lb  of  well-broken  bones ;  2}  lbs.  of  split 
peas ;  3^  lbs.  of  Scotch  barley ;  3^  lbs.  of 
carrots ;  3^  lbs.  of  turnips  ;  7^  lbs.  of  cabbage 
or  other  green  vegetables ;  with  sufficient  salt, 
pepper,  and  dried  herbs."  Reckoning  the 
ration  at  1  pint,  it  would  contain  the  nu- 
triment of  only  about  1^  oz.  of  meat  and  bone, 
which  is  manifestly  insufficient  for  dietetical 
purposes.— (LtTflEBT.)  iSe€  Cooking  ;  M£at, 
Extract  of,  &c 

Soy,  Indian— A  8][)ecie8  of  thick  black 
sauce  imported  from  China.  It  is  prepared 
by  mixing  certain  definite  quantities  of  seeds 
of  Soja  hispida,  water,  bruised  wheat,  and 
common  salt  together,  and  leaving  the  mix- 
ture to  stand  for  some  months.  Most  of  the 
so-called  Indian  soy  of  the  shops  is  made 
simply  by  saturating  molasses  or  treacle  with 
common  salt. 

Special  Drainai^e  District— 5e£  Sew- 
age, p.  540. 

Specific  Oravity  is  the  weight  of  a  unit 
of  the  volume  of  a  substance  ;  in  other  words, 
it  is  the  relation  between  the  weights  of  bulks 
of  different  kinds  of  matter.  The  specific 
gravity  of  all  solids  and  liquids  is  referred  to 
water,  which  is  taken  as  1000 ;  and  for  gases 
the  standard  is  generally  air ;  but  some  chem- 
ists refer  gases  to  hydrogen,  as  the  lightest 
body  known.  In  England  the  specific  gravity 
is  taken  at  60°  F. ;  in  France  it  is  taken  at 
Sr  F.  (0"  C.) 

To  determine  the  specific  gravity  of  a  solid 

it  is  weighed  first  in  air  and  then  in  water.  The 

data  obtained  are— (a)  weight  in  air;  (6)  weight 

in  water;  (c)  difference  or  loss  of  weight ;  then 

a 

-=  specific  gravity.     TVlien  a  substance  is 

lighter  than  water  it  may  be  attached  to  a 
piece  of  lead  or  other  metal,  the  specific 
gravity  of  which  is  known,  and  then  weighed 
as  before,  and  calculated  out  by  rule  of  three. 
Specific:  Oravity  of  Liquids  and  Gases. — 
Liquids  are  usually  estimated  either  by  hy- 
drometers, or  by  small  bottles  holding  10,  50, 
or  100  grammes  or  grains  of  water  up  to  a 
mark  in  the  neck.  It  is  obvious  that  by  put- 
ting other  liquids,  such  as  ether  or  oil  of 


vitriol,  in  the  same  flasks  up  to  the  mark,  mt 
obtain  the  same  bulk,  but  the  weights  will 
be  different.  For  example,  a  specific-gravity 
bottle  filled  with  water  weighed  1000  grammet, 
filled  with  alcohol,  '792  grammes.  The  si>ecifie 
gravity  of  the  alcohol  is  therefore  '792 
grammes.  But  the  most  convenient  anil 
quickest  method  of  estimation  for  liquids,  and 
one  indeed  of  gpreat  accuracy,  is  by  means  uf 
Westphal^s  balances. 

These  balances,  manufactured  in  two  sizes,  hare 
the  advantage  over  the  well-known  hydmmeten, 
that  with  them  the  specific  gravity  of  all  liqoids, 
whether  heavier  or  lighter  than  water,  can  be  accu- 
rately determined  to  the  third  decimal  place,  vhiUc 
hydrometers  are  adapted  for  one  class  of  liqatOi 
only. 

The  balances  consist  of  a  support,  a  weigh-bfam, 
a  plunger  to  be  immersed  in  the  liquid,  and  a  set  c-f 
weights  (fig.  98).  The  foot  of  the  support  F  bean  i 
hollow  shaft  L,  provided  with  a  set-screw  P.  ss  that 
the  upper  part  of  the  support  can  be  raised.  lowered, 
and  secured.  The  upper  part  of  the  support  is  fitted 
at  one  end  with  the  fulcrum  of  the  beam  H,  and  at 
the  other  on  the  same  level  with  the  point  J.  which 
served  as  a  xero  when  weighing.  The  catch-block 
K  prevents  the  beam  from  bein?  lifted  out  of  its 
bearings.  The  beam,  a  lever  with  unequal  arma.  ii 
divided  ft-om  H  to  A  into  ten  equal  parts,  and  ter- 
minates at  the  opposite  end  in  a  counterpoise,  ^o- 
vidtd  with  a  point,  which  serves  as  a  tongue.  Die 
graduated  arm  is  notched  to  receive  the  rider  weights, 
A,  B,  and  C. 

At  the  upper  end  of  the  plunger  a  platinum  loop 
is  melted  in,  into  which  fits  the  suspension  wire,  aod 
is  in  turn  connected  with  the  stronger  suspeosion- 
link  m.  To  make  the  wire  more  mobile  and  presen-e 
It  from  breaking,  it  is  not  connected  with  the 
platinum  loop  of  the  thermometer  directly,  bat  by 
means  of  the  double  link  n.  The  weights  are  so 
made  that  the  two  largest,  A  and  A',  are  equal  to  the 
weight  of  distilled  water  displaced  by  the  plunger  at 
16*  C.  as  normal  temperature.  The  weight  A'  is  bent 
into  a  loop,  and  in  determining  the  specific  gravity 
of  liquids  heavier  than  water  it  is  suspended,  as  may 
be  seen  in  fig.  98,  and  =  1.  The  other  three 
weights  are  riders,  fitting  into  the  notches  on  the 
beam,  and  with  their  ends  curved  up,  so  that  one 
may  be  hung  upon  another  in  case  of  a  repeatio; 
decimal— e.  9.,  -888.  The  rider  B  is  ,V  of.  and  C  t.U 
of  A.  A  or  A'  will  therefore  restore  the  equilibriam 
disturbed  by  plunging  the  thermometer  into  distilled 
water  at  15*  G.,  as  shown  in  fig.  9S.  If  placed  in  one 
of  the  notches,  A  indicates  as  many  tenths  of  its 
entire  weight  as  the  figure  under  the  notch  amount? 
to;  the  rider  B  denotes  as  many  hundredths,  and  C 
as  many  thousandths. 

For  use,  the  foot  of  the  support  is  placed  upon  a 
table  as  horizontal  as  possible,  the  beam  is  laid  upon 
its  fUlcrum,  and  the  thermometer  suspended  in  its 
place.  The  beam  should  now  be  in  equilibrianu  and 
its  tongue  should  be  opposite  the  point  J.  If  this  is 
not  the  case  the  table  is  not  horisontal,  and  sheets 
of  paper  are  placed  under  one  or  other  side  of  the 
foot  until  the  error  is  corrected.  The  vessel  is  now 
filled  with  distUled  water  at  15*  C,  and  the  ther- 
mometer immersed,  when  the  equilibriam  is  dis- 
turbed.   On  hanging  the  weight  A'  in  the  hook  of 
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the  beam    it   is   restored,    and   the  reitalt   is   1 
(fig.  98). 

If  the  liquid  is  mach  heavier  than  water,  in  addi- 
tion to  A'  the  riders  A,  B,  and  C  are  used,  and  fixed 
in  the  notches,  until  the  beam  is  in  equipoise,  as 
shown  in  figs.  99  and  100.  If  the  liquid  is  lighter 
than  water  A'  is  removed,  and  A,  B,  and  C  alone  are 
placed  in  the  appropriate  notches,  as  in  figs.  101, 
102,  and  103.  If;  as  in  fig.  101,  C  is  superfluous,  a 
10  comes  in  its  place,  the  result  being  here  -910.  The 
accuracy  of  the  balance  is  such  that  three  decimals 
can  be  determined  with  the  greatest  accuracy,  and  if 
the  liquid  is  not  adhesive— as  sulphuric  acid— ercn 
a  fourth  place.  If  the  rider  C  in  the  fourth  notch  is 
a  little  too  light,  and  in  the  fifth  a  liUle  too  heavy, 
it  may  be  placed  on  the  beam  between  4  and  5  till 
a  perfect  equilibrium  is  attained,  and  its  distance 
from  4  is  estimated  in  tenths.  The  supporting  wires 
are  very  fine,  so  that  it  may  be  assumed  that  a  differ, 
ence  in  the  depth  of  immersion  has  no  influence 
upon  the  result  of  the  determiualion.  Great  changes 
of  depth,  however,  are  appreciable,  and  it  is  well  in 
all  determinations  to  observe  the  depth  of  immersion 
used  in  atijusting  the  weights.  This  was  determined 
in  such  a  manner  that  the  twisted  part  of  the  wire 
and  an  equal  length  above  it  (fig.  98)  were  below  the 
surface.  This  point  can  also  be  determined  by  an 
experiment  with  distilled  water  at  15*  C. 

The  Rpecific  gravity  of  gases  is  dotermincd 
by  filling  globes  of  known  capacity  with  the 
gas  upon  the  same  principle  as  the  specific- 
gravity  bottle.  Reference  must  be  made  on 
this  point  to  standard  works  on  chemistry. 


I— The  Board  of  Trade  Returns  show 
a  large  increase  in  the  consumption  of  spirits. 
In  the  year  1873  duty  was  paid  on  23,908,501 
gallons  of  home-made  spirits  for  consumption 
in  the  United  Kindom  as  beverage  only — 
15,851,906  gallons  for  consumption  in  England, 
6,832,437  gallons  for  consumption  in  Scotland, 
and  6,224,108  gallons  for  consumption  in  Ire- 
land. The  total  in  1872  was  20,872,183  gal- 
lons, and  in  1871,  24,163,644  gallons;  so  that 
the  year  1873  shows  an  increase  of  more  than 
two  million  gallons  over  1872,  or  above  7i  per 
cent.,  and  the  increase  of  1873  over  1871  is 
nearly  20  per  cent. 

All  the  principal  spirits  are  described  under 
their  re8i>ective  heads.  See  also  Alcoholic 
Beverages,  Alcoholism,  &c. 

Sprat — Tlie  sprat  is  characterised  by  the 
presence  of  fatty  matter  incorporated  with  the 
flesh.  It  contains  about  6  per  cent,  of  fat,  and 
hence  is  richer  than  the  sole,  cod,  turbot, 
brill,  plaice,  flounder,  &c.  The  yellow-bellied 
sprat  of  the  tropical  seas  is  said  by  Dr.  Burrows 
to  be  so  poisonous  that  both  Europeans  and 
negroes  have  been  known  to  expire  with  the 
fish  in  their  mouths  unswallowed.  The  sprat 
is  often  used  instead  of  the  pilchard,  and  sold 
as  the  sardine.    See  Sabdines. 

Staroh  (CgHxoOj)  {amylaceous  matter,  or 


fecula) —An  organised  substance  occurxingtB 
rounded  or  ovsl  grains  in  the  oellnlar  tione 
of  certain  parts  of  plants.  The  monocoty- 
ledonous  seeds  of  the  Cenalia  contain  it  in 
large  quantity,  and  it  it  also  present  in  great 
abundance  in  all  dicotyledonous  seeds,  par- 
ticularly in  those  of  leguminous  plants,  u 
beans,  peas,  &;c.  AVheat  contains  about  7$ 
I)er  cent.,  and  the  potato  15  per  cent.,  of  this 
substance.  The  grains  of  starch  examined 
with  a  microscope  are  seen  to  consist  of  flat- 
tened ovate  granules,  which  in  the  same  plant 
are  tolerably  uniform  in  size,  but  which  vary 
in  magnitude  in  different  species  of  planti. 
The  size  and  form  of  the  grannie,  the  nature 
of  its  markings,  and  the  position  of  the  naclens 
or  hilum  in  different  starches,  as  well  as  tbe 
appearance  under  jMilarised  light,  are  the 
means  by  which  the  microscopist  identifies  the 
various  starches. 

The  structure  of  the  granule,  according  to 
Nageli,  is  a  system  of  laminae  from  a  oeninl 
nucleus  to  the  outer  envelope ;  these  laminse 
are,  however,  not  formed  at  once,  for  the  first 
beginning  of  the  grantile  is  that  of  a  cell  filled 
with  a  homogeneous  substance,  with  neither 
hilum  nor  laminae.  A  nucleus  next  makes  its 
appearance,  and  there  is  finally  a  separation 
into  layers  or  laminae,  alternating  in  density. 

Starch  is  insoluble  in  cold  water,  in  alcohol, 
and  in  most  other  compounds;  but  with 
water  at  about  175*^  F.  it  readily  forms  a  gels- 
tiuous  mass.  Alcohol  and  most  of  the  astrin- 
gent salts  precipitate  it  from  its  solutions. 
Infusion  of  galls  throws  down  a  copious 
yellowish  precipitate,  containing  tannic  add, 
which  is  redissolved  by  heating  the  liquid; 
heat  and  dilute  acids  convert  it  into  dextrine 
and  grape-sugar ;  strong  alkaline  lyes  dissolve 
it,  and  ultimately  decompose  it. 

The  specific  gravity  of  starch  is  1  '53.  Starch, 
in  the  form  in  which  it  is  usually  sold,  con- 
tains about  18  per  cent,  of  water ;  in  order  to 
render  it  anhydrous  it  should  be  dried  in 
vacuo  at  a  temperature  of  1^0°  (127"  C. ) 

Like  most  organised  structures,  starch 
appears  to  retain  as  an  essential  component 
a  small  quantity  of  saline  matter,  consisting 
partly  of  potash ;  and  it  likewise  contains  a 
perceptible  amount  of  some  axotiscd  com- 
pound, which  is  present  chiefly  in  the  integu- 
ment of  the  grains. — (Jacquelain.) 

Although  starch,  when  pure,  is  a  definite 
substance,  it  may  be  shown  to  really  consist 
of  several  modifications— 4^r/.,  when  treatctlbr 
not  too  concentrated  acids,  that  portion  which 
is  coloured  blue  by  iodine,  and  preponderates 
in  the  softer  parts  of  starch,  is  dissolved,  and 
a  portion  is  left  to  which  iodine  imparts  a 
yellow  colour.  This  yellow  modification  is 
but  slightly  acted  upon  by  acids  or  boiling 
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H  the  itractun  of  th« 
fnunlM,  uid  its  hirdoit  portion  ii  parhapi 
idoDticU  with  collalme.  Tlie  blue  >nd  Tellow 
nio<li6ntiani  chftngs  smlunllr  into  akch 
other,  furmiDg  othen,  coloond  bj  iodme 
Tiolet,  red,  or  cintige.  Pat*to  ■tnitih  eontuTii 
■  Urge  quantity  of  thu  jellow  modiflotion,  & 
imolUr  of  tha  blue,  and  t.  itill  imkUer  of  tbe 
onnge.  Wbcst  atirch  conlBins  much  violet 
uid  reddiib-viulet,  leiu  jellnw,  and  acarcelj 
xnj  blue  ;  but  when  it  i*  boiled  in  wiiter  tbs 
blue  moiMciitinn  incnuet.  Oa  boding 
yeUowitirch  with  mterforalong  time,  mott 
of  it  diMvlTC),  uid  the  ealutton  givei  with 
iodine  >  Tiolet  colour.  On  evaporation,  or 
kllowiUE  the  liquiil  to  freeic.  amiilo-dalrint 
■eparatei  oat  io  diwa,  hiTing  a  diameter  of 
'005  millimetrea.  and  coniiiting  of  amall 
needlcii,  *bich  may  be  obtained  itnglf  b; 
carefully  precipitating  the  aolation  with 
alcohol. 

Amylo-dtxIriHf,  mintii  '1  per  cent,  of  aab 
(compoaed  of  phosphoric  acid,  iiotaaiium. 
•odium,  and  calcium),  and  dried  at  100°  C. 
(212°  F.),  mMj  be  rcpreaented  by  the  formula 
(C)tHaO„+H,0).  Amylo-deitriae  turui  the 
plane  of  polaHiation  to  the  right.  The  aolid 
■abatanee  ii  tnmeil  yellow  by  iodine,  but  the 
•olution  turaa  Brat  violet  and  then  red. 
Thoa  there  appear  to  eiiit  two  modifica- 
tion* of  thii  aubttance  alao.— (Maoili,  Ann. 
deChimie,  3IB-22T.) 


Tbadi 


la  of  It 


Arrovraot  Starciia.—Tht  name  of  arrow- 
root,  origiDalljr  applied  to  the  fecula  of  Mar- 
anta  arundinatea,  baa  been  ntcnded  to  a 
great  Tariely  of  atarchea,  the  principal  of 
which  are  tboae  known  in  eoDimerce  aa  Arum, 
Canna.  Curcuma,  Jatropha,  Maranta,  Tacca, 
and  Natal  arrowroota. 

.^riim  Arroteroot  (ayn.  Portland  arrowroot) 
ia  obtained  from  tbe  tulwra  of  the  Arum 
maculatuia.  Diameter  of  the  graina  variea 
froni  yshav  to  rrtm  o'  '^  iucb.  Rilum, 
eccentric,  atar  -  aliaped  ;  gnina,  globnlnr  or 
ovoid,  or  irTtgnkrly  triangnli\r ;  concentric 
ringa  diitinct.  By  heat  tho  graina  rapidly 
double  aisd  treble  their  volame,  andthahUum 
and  ringa  are  teen  mora  diitinctly. 

Canna  Arronro-HToul-Ui-inouyufMTTiith^ 
by  tbe  Ciinna  tdulU,  nataml  order  .ATanin- 
latftr.     The  graina  vary  in  diameter  from  ^^ 

under  aeveial  fonna— one,  the  amaller,  being 
globular  or  ovoii! ;  the  other,  the  larger,  arc 
pyriform ;  wliilit  tlie  latgeit  grunulei  are  flat, 
oTal,  and  pointed  at  tlivir  eitremitiea.  The 
hUam  I*  eccentric,  ajtuated  tcwardi  tbe 
narrow  end,  and  the  concentric  line*  are 
extremely  fine,  nairow,  and  regular.  Tbe 
ataieh   diuulvM    eaaily   in    boiling    water. 


3olntion  of  potaah  canaei  them  to  *well 
rapidly,  and  give*  to  the  hilnm  and  line* 
remarkable  cleameaa  (fig.  104). 


Fig.  )H. 


TiMi*  - 1(4  -  mou  atarcb  may  be  oonfonnded 
with  that  of  the  potato.  The  moat  obajae- 
tcriatic  diSerencei  are  in  the  aiie  and  ahape 
of  tho  granulea,  and  the  action  of  iwtariied 
light,  which  givea  with  toiM-fea-moit  ■  much 

Caraima  Arroinwit  it  fumiahcd  by  the 
CarcHma  angiulif-lia.  The  gmnnle*  are 
elongated,  triangular,  or  irregularly  oval, 
flattened  and  alraoattranaparont,  the  diameter 
ot  tbe  long  aici  rarying  from  ,(,',?(,  to  n'lVo 
ot  an  inch.  The  bilum  ia  eccentric,  very 
indiatinct,  and  aitunted  at  the  narrow  ex- 
tremity of  the  granule;  the  concentric  llnei 
are  well  morkeil,  and  form  tegmenta  of  a 
circle.  Tho  application  ot  heat  or  a  aolution 
of  potaah  deFormt  tbe  graina  in  a  very  irrcgu- 
br  manner. 

Jalroplia  or  BmiHian  Arrmrnjot  (lyn. 
Maeiliot)  ii  deriveil  from  the  3lai,ihol  utilii- 

The  granulei  are  aimiliir  to  thoae  of  Tacca 
arrovroot,  hut  amaller,  the  areruge  diameter 
being  lAV.  of  an  inch. 

Marania  ArroimH4  («yn.  Jamaica,  '  St. 
Vincent)  i*  derived  from  Mamnta  ariinili- 
tiaciir.  The  granuloa  are  long,  aomewhat 
DVoU,  tending  to  a  triangular  iliape  in  aome, 
but  the  amaller  one*  may  lie  almott  circular. 
Tlie  long  diameter  of  tho  granule  larin  in 
aiie  -Erem  „Vii  t"  nli-  of  an  inch.     The  con- 

liilum  in  tome  it  citoular,  in  other*  linear 
(fig.  105). 
Xatal  ArrorroU  it  probably  the  produM  of 
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Itlarania  anaidinaceit.*  The  gnmnlei  i 
timei  ire  circular,  sometimei  othI,  and  i 
what  trigonnl ;  their  length  avcragei  from 
tMo  tfliA'dii  ofai'iih.  Theocoontrieityof 
the grsnule— that ij,  thediataace  of  the  hUnm 
from  the  upper  part  of  the  giaiii  compared 
vith  it!  distance  from  the  lower  part — rangn 
between  ^j  and  J.  The  lamina  appeal  under 
water  vith  apecial  cleameu.  Tbeie  grannlei 
hare  been  niiataken  tor  potato  itarch,  but  the 
difference!  in  the  eccentricity  and  in  the  aire 
nre  characteia  which  ihonld  Dot  mialead  the 
practical  obterrer. 


Fig.  103. 
Tacca  ArroKroot  (lyn.  Tahiti  Arrowroot)  ia 
eitracted  from  the  Taaa  Ocennica  and  pin- 
natijida.  The  granules,  when  viewed  side- 
ways,  are  muUer-shaped,  witli  truncate  or 
dihedral  bases ;    when    icen   cndwnyp,   they 


appear  circular,  occaaionally  an 

ular  or  poly- 

hedral :  sometimes  a  sort  of  coi 

fraction  gives 

The  hilnm 

ii  well  developed,  and  often 

marred.      The 

average  diameter  o(  the  granule 

:»„'niotan 

Barley  Starch.  —See  Hablet. 

Sialic  Starch.-— Stt  INDIAN  CORN. 

Potato  Starch  (ayn.  Potato  Arrowroot, 
British  Arrnffroot),— This  i>  stsrch  deriveil 
from  tho  tubers  of  the  potato  (So/inum  tuber- 
otuia).     Tho  granules  vary  greatly  in  shape 

large,  ovate,  and  oyster-ihapcd.  Their  aver- 
age length  ia  from  i,,?,;,  to  jc'nW  of  an  inch. 
The  eccentricity  averages  }.      The  concentric 


Fig.  IM. 

It  ii  of  great  practical 
tingaish  potato  starch  from  that  ol  tbe  dil- 
ferent  species  of  maranta,  as  it  is  a  fre<|iint 
adnlteration  of  the  latter. 

The  itarch  of  the  maninta  differs  from  tliit 
of  the  potato  in  being  on  the  areragt  mly 
two-thiids  the  size.  The  lamioK  are  (with  the 
exception  of  Natal  arrowroot)  leas  distinct. 
and  the  shape  of  the  hilom  ii  generally  that  of 
a  tnnsvene  fracture. 

Besides  the  optical  properiiei  than  are 
certain  chemical  teats — 

1.  Maranta  arrowroot  miied  with  twice  ili 
weight  of  hydrochloric  acid  produces  a  white 
upaipe  paste,  whereas  potAto  treated  simiUrly 
produces  a  paste  trans]iorBnt  and  jelly-liki. 

2.  I'otato  starch  evolves  a  diaagreaable  and 
peculiar  odour  when  boiled  with  dilute  idI- 

3.  An  acrid  oil  may  bo  eitracled  from  the 
starch  of  the  potato,  but  not  from  that  of  tbs 

Rid  Starch,— Stt  Rict 

Rye  Stnrrh.—See  RVF, 

Sofio  Starch.— Sre  SarO. 

Tapioca  Starch.— Stc  TaPIOCA. 

Starch 'Works  by /irni  en  ltt(  (on  are  placed  t? 
the  French  authorities  in  the  first  elan  of 
offensive  trades,  the  comploiDts  againrt  them 
being  smells,  injariona  emanations,  and  poUa- 
tion  of  water.  Starch -works  by  sepaiatiiiD 
of  tho  gluten  irithout  fermtnlalion  aroplactJ 
in  tho  second  class,  the  oomplaint  in  this  tiH 
being  pollotion  of  the  water  only. 

Starch  ai  a  food  ii  naeful  for  iti  carboDS- 
ceoni  properties,  but  it  contaiu  no  mtncei. 
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All  ctarohet  hftTO  the  same  natritive  value, 
bat  thej  difiFer  in  digestibility.  Starchy  sub- 
stances are  digested  b j  the  ptyalin  of  the  saliva, 
pancreatine  of  the  pancreatic  fluid,  and  the 
intestinal  mucus.  The  solution  is  effected 
by  conversion  of  starch  into  a  low  form  of 
sugar — glucote  —  whitth  is  either  freely  ab- 
sorbed into  the  circulation,  or  changed  in  the 
stomach  into  lactic  acid,  when  it  serves  an 
important  function  in  the  digestion  of  nitro- 
gi^nous  matter.  It  may,  by  mal-assimilation, 
become  converted  into  butyric  acid,  when  it 
eauses  much  discomfort. 

For  functions  of  starch,  &o.,  see  Food.  The 
reader  is  also  referred  to  Gabbo-Htdbateb, 
Flour,  Potato,  Sdqab,  &c 

For  the  estimation  of  starch,  tee  Suoab,*  &c. 

Statistios  may  be  defined  as  the  science 
of  figures  applied  to  life.  The  term  is  said  to 
have  been  first  invented  by  Professor  Achen- 
wall  of  Gottingen,  1749;  the  science  itself, 
founded  by  Sir  William  Petty,  who  died  in 
1687. 

In  1832  a  statistical  office  was  established 
in  the  department  of  the  Board  of  Trade  for 
the  purpose  of  collecting,  arranging,  aod  pub- 
lishing statements  relating  to  the  cendition 
and  the  various  interests  of  the  British  Em- 
pire. 

In  1833  a  statistical  section  was  formed  in 
the  British  Association  for  the  Advancement 
of  Science  during  the  period  of  its  meeting  at 
Cambridge,  and  in  1834  the  Statistical  Society 
of  London,  which  publishes  a  quarterly  jour* 
oal,  was  established.  Similar  societies  exist 
on  the  Continent.  The  science  itself  is  in- 
deed felt  to  be  of  such  general  importance 
that  International  Statistical  Congresses  are 
held  occasionally.  There  was  one  at  Brussels 
in  1853,  a  second  at  Paris  in  1855,  a  third  at 
Vienna  in  1857,  and  a  fourth  in  London,  under 
the  presidency  of  the  Prince  Consort,  July 
16-21,  1860. 

Statistics,  or  the  numerical  method,  are  one 
of  the  most  powerful  aids  of  the  hygienist. 
By  figures  the  health  of  a  town  is  shown  at  a 
glance ;  by  figures  the  efficacy  of  preventive 
meaiiurcs,  such  as  vaccination,  is  tested,  and 
the  fatality  of  epidemics  traced. 

It  is  in  matters  of  doubt  that  the  science  is 
most  useful.  Nobody  would  dream  of  using, 
the  mighty  engine  of  statistics  to  illustrate 
any  regular,  known,  and  accepted  pheno- 
menon ;  but  in  such  inquiries  as  the  propor- 
tion of  each  sex  bom  annually,  or  the  propor- 
tion of  deaths  to  the  whole  ]>opulation,  it  is 

*  **  There  was  no  surch  used  in  Eiurland  till  a 
Tlanden  woman,  one  Mrs.  Duighen  Vnnden  Plasse, 
brought  io  the  ose  of  starch,  1664."— <ilarleian  Mis- 
cttUanjr,  vol  It.  p.  218.) 


obvious  that  without  the  use  of  figures  our 
knowledge  must  be  vague,  uncertain,  and 
often  erroneous.  The  usefulness  of  the  nume- 
rical method  may  also  be  seen  in  the  disproval 
of  certain  popular  notions,  especially  those  of 
clati.  For  example,  sailors  often  assert  that 
the  sea  is  as  safe  as  the  land,  (!)  but  the  re- 
gisters show  that  the  annual  average  of  deaths 
from  all  causes  in  the  navy  is  14  per  1000,  in 
the  merchant  service  217  per  1000  strength. 
In  the  navy  two-thirds  of  these  deaths  are 
due  to  disease,  in  the  merchant  service  two- 
thirds  are  due  to  other  causes.  Now,  among 
the  home  population,  at  sailors'  ages,  the  mor- 
tality from  all  kinds  of  violence  does  not 
exceed  1  per  1000.  Suppose  the  progress  of 
education  is  required,  as  estimated  by  the 
number  of  those  who  can  write  their  name, 
this,  again,  is  easily  obtained  from  the  mar- 
riage registers  with  but  few  sources  of  error. 
The  Registrar  -  General  gives  the  following 
table,  which  renders  that  certain  which  before 
might  have  been  a  matter  of  mere  assertion : — 


Tmh. 

1841-45 
1S46-60 
1861-65 
1860-60 
1861-65 
1866-70 
1871 


To  100  KarrUflM  Um 

▲nnoal  Proportioo  of  Ohm 
in  wbkh  m  Mark  tawtMd 
at  ft  NaoM  WM  vritun  ta 
tlMB«gtet«r. 
lf«D.  Womtn. 

82-6  48-9 

814  46-3 

SO -2  48-5 

27-1  881 

236  83-9 

20-5  283 

19-4  26*8 


The  most  important  statistics  required  for 
health  puri)osos  are— 

L  The  Annual  JfortoZ%.— The  deaths  are 
moat  conveniently  expressed  as  so  many 
deaths  to  1000,  10,000,  100,000,  or  1,000,000 
living,  and  not  in  percentage;  for  example, 
suppose  it  is  asserted  that  the  death-rate  per 
cent,  from  smallpox  during  the  twenty  years 
ia50-69  was  D2041,.  this  number  is  not  so 
easily  grasx>ed  by  the  mind  as  the  number 
204  1,  calcukted  in  the  ratio  to  1,000,000 
living.*  Statements  relative  to  the  annual 
mortality  are  more  accurate  if  the  deaths  are 
calculated  not  only  to  the  number  of  people 
living  at  the  end  of  the  year,  but  to  that 
number  plus  a  certain  addition  to  1)0  made  on 
account  of  those  persons  who  lived  during  part 
of  the  time,  but  died  before  its  dose.  The 
difference  is  fractionaL 


*  To  estimate  the  annual  death-rate  from  a  single 
quarter's  returns,  the  following  formula  may  be 
used,  q  =  number  of  days  in  the  quarter ;  d,  the 
deaths ;  p,  the  population  : — 

^^.11  X  d  X  4000  -r  P  =  annual  death-rate. 
9 
Or  another  convenient  method  is  to  use  factors.   For 
the  March  quarter  the  factor  is  41)68  ;  for  the  Juue 
quarter,  4*014 ;  and  for  the  September  and  December 
quarters,  S'9G9— 
then       d  x  fsctor  -r  p  =  annual  death-rate. 
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Hygienista  mait  not  be  utisfied  with  merelj 
the  animAl  rate  of  mortality,  but  the  death* 
ihonld  be  grouped  and  chuwified  into — (1)  male 
and  femiJe ;  (2)  under  five  yean  and  over  fire ; 
i'i)  groui>ed  according  to  the  age  at  death,  &c. 
No  general  rule  can  be  given  aa  to  arrange- 
ment, since  this  depends  upon  what  the 
s^atiMtics  arc  intended  to  show.  Excellent 
examples  of  classification,  grouping,  &c.,  are 
to  Ije  found  in  the  Registrar-General's  re- 
turns. 

2.  Annual  Rate  of  Increase  of  Population, 
—This  is  best  calculated  by  logarithms,  as 
most  health  statistics  are.  Suppose  it  is 
required  to  know  the  annual  rate  of  increase 
in  a  town,  tlie  population  of  which  was  500  in 
18(il,  1000  in  1871;  the  correct  annual  in- 
creafu'  would  not  be  50,  because  it  would  be 
imaller  in  the  first  than  in  the  last  year  of  the 
decade.  **By  deducting  the  logarithms  of 
the  1801  population  (500)  from  that  of  the 
1871  i>opulation  (1000),  the  decimal  rate  of 
increase  is  obtained,  '30103,  which  can  be 
turned  into  the  annual  rate  by  the  insertion 
of  a  ci[>her  to  the  right  of  the  decimal  point. 
The  annual  rate  of  increase  is  '030103,  which 
may  be  tested  by  adding  it  ten  times  to  the 
logarithm  of  the  population  in  1861,  the  result 
being  the  logarithm  of  the  population  of  each 
intervening  year  up  to  1871. 

**  It  will  be  found  that  the  correct  increase  in 
the  first  year  of  the  deca<le  on  this  imaginary 
population  of  500  was  36 ;  whereas  in  the  last 
year  it  was  67.*'— (Sanitary  Record,  December 
12,  1874.)  * 

3.  Causet  of  Death. — Here  caution  is  re- 
quisite on  account  of  faulty  returns.  Causes 
of  death  may  be  expressed  in  ratios  to  a 
million  living,  or  where  it  is  required  to  know 
whether  a  particular  disease— for  example,  con- 
sumption— is  more  prevalent  in  one  locality 
than  another,  it  is  often  convenient  to  express 
this  in  terms  of  the  total  mortality.  Causes 
of  death  should  always  bo  classed,  and  it  will 
be  luitter  to  follow  the  classification  of  the 
Registrar-General's  returns  for  the  sake  of 
uniformity  and  comparison. 

4.  Amount  of  Sickness  to  Population. — This 
is  a  very  difficult  matter  to  obtain  with  any 
accuracy  (except  in  the  army  or  navy). 

5.  Births  to  Population,— ThoBeretumB  will 
in  time  become  most  valuable.  ^ 

6.  The  relative  number  of  live  and  still-born^ 
of  premature  and  full-grown  children. 

7.  The  State  of  Education  in  a  District. — 
This  may  be  obtained  by  examining  the  re- 
girttors  of  marriage,  and  noticing  how  many 
sign  their  names,  and  calculating  it  in  per- 
centage. 

8.  Vaccijiation. — "Whether  a  district  is  well 
vaccinated   or    not,  may  be   approximately 


obtained  by  examining  tlie  mram  of  scM- 
children,  and  expremng  the  fmtU  this  » 

quired  in  percentage. 

9.  Mean  Age  at  Death.— TlnMiMtib*aiaii\f 
simply  adding  up  all  the  ages  at  deadii,ad 
dividing  by  the  sum. 

10.  Mean  Duration  of  Life. 

11.  Probable  Duration  of  Life.—T^  it  & 
age  at  which  a  giren  namber  of  chiliRi, 
bom  at  the  same  time,  will  be  reduced  cBc4iait 

12.  Expectation  of  Life,—lMe  taUci  akov 
at  a  glance  the  expectation  of  life  at  any  sfe. 

To  use  the  numerical  method,  the  bets  from 
which  results  are  expected  to  he  obuiaei 
must  be  strictly  comparable,  and  must  bt 
selected  with  care.  It  will  be  eonvenieBS  te 
arrange  them  in  some  taholar  form ;  ihase 
forms  must  vary  according  to  the  natax«  of 
the  case ;  no  definite  role  can  be  laid  down  m 
to  their  selection,  but  a  little  practice  will 
readily  suggest  the  moet  convenient  and  bat 
method. 

The  facts  will  then  be  enumerated,  and 
average  and  extreme  results  obtained.  Certaia 
facts  may  also  be  grouped  together,  takins 
care  only  to  associate  such  events  as  depend 
upon  the  same  combination  of  causes.  As  a 
general  principle,  the  more  numerous  the  fscts, 
the  more  trustworthy  are  the  average  and 
extreme  results. 

Thu  is  well  shown  by  Dr.  Guy,  who  com- 
piled the  following  table  of  the  ages  at  death 
of  the  male  members  of  the  aristocracy,  frua 
twenty-one  years  and  upwards,  to  the  number 
of  several  hundreds,  and  arranged  his  fseti 
first  into  groups  of  25  each;  then  two  suooessiTs 
groups  of  25  were  formed  into  50,  the  gnnipi 
of  50  into  100,  and  so  on  until  the  last  tofedi 
were  obtained : — 

ATtrnfe  Aft  at  Owalh. 


ITomber  of  Fteta. 

Max. 

Jflu. 

25      . 

.      69-40 

60-64 

1876 

50      . 

.      66-44 

55-20 

11-24 

.100      . 

.      6370 

5685 

««$ 

200      . 

62-38 

57^1 

477 

400     . 

6110 

58-24 

2^ 

«00     . 

.    ,60-84 

69^, 

1^ 

1000 


60-25 


If  *60  be  assumed  to  be  the  true  avera^  of 
life  among  the  members  of  the  aristocracy 
who  have  attained  their  twenty-first  year,  and 
the  whole  numbers  nearest  to  the  decimals  be 
substituted,  the  second  column  will  represent 
the  extreme  error  which  would  have  been  com- 
mitted by  relying  on  25,  50,  100,  &c.,  farts 
respectively:  — 


Numherof 
Facts. 

25  . 

50 

100  . 

200  . 
400 

800  . 


BrrorinPuta 
orDcftd 

» 

2 
1 


Btai,  ihhotigb  A 
nqnlred  far  miv  i 
•lodBd   from    i.-„B 


lUmb^r  of  facta  we 

'li....,-.!   upon    ■mall 
lY  fuel!  which  from 


hwkdrcdi  or  iliLm~,iiiilh,  :LhiI  it  maj  b«  iboirii 
tkat  th«r«i>j..ln-:>.i><  .1  l.itUiQc'  of  proUbilit; 
Ik  famar  of  die  avo m;:^i!  evrrj  of  u  unftll  nom- 
fecr  of  facta  appnucliiiig  oloulj  to  tbe  trus 

The  degree  by  which  thn  nomberi  obtained 
fnm   .  '      .  I         numlier  of  faeti  dcTiaM 

fcov  t'  .  be  obtained  by  caleuU- 


Tiu  propoitioii  of  eaoh  group  to  the  whole 
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wfll  U  Mapectiielj  5.  and  " 

Bnt  theu  proportiani  will  y*Tj  within  ear- 
tain  limit!  in  BiiiicciMling  iuituncii,  and  tbe 
uteat  of  tbia  viuistiua  -mil  \m  repraMDted 

Henc«  it  ii  obrioni  the  Urgar  tba  uamber 

,  ^,  ,  ,,  ,  .  /2  m  » and  th« 
of  n  the  lau  the  nuoe  of  >v T~ 

Im  the  limita  of  error  in  — 


"B 

■B 

>.. 

■Sg 

•3 

^ 

1 

MortmlilT  by 

G 

fcJor' 

ii 

mnMiit,  hj 

ii 

Is 

II 
II 

Fnxiblf 

Encr. 

25 

0-500000 

20 

0-226274 

BOO 

0-300000 

150 

350 

0-057966 

GO 

O'lOOOOO 

6 

45 

0-120000 

500 

0-350000 

175 

325 

0060333 

m 

0-200000 

40 

0-160O00 

60 

0-300000 

15 

35 

0-1H3302 

600 
fiOO 

o-iboooo 

0-150000 

60 

90 

540 
510 

0-034641 
0-O11231 

100 

0100000 

10 

00 

0-084852 

600 

0-JOOOOO 

120 

480 

01)46188 

100 

0-160O00 

15 

85 

0-100994 

600 

0-250000 

150 

0-060000 

100 

0-30>.«00 

20 

80 

0-113136 

600 

o-;i0oooo 

180 

4i!0 

0-052915 

100 

0-250000 

25 

75 

0-122474 

600 

0-35OO0O 

210 

390 

0-065077 

100 

0-300000 

30 

70 

0'129t;i4 

100 

0-350000 

33 

Ca 

n-134906 

700 
700 

0-100000 
0-15O0O0 

70 

105 

030 
596 

0-032071 
0-03S173 

200 

0100000 

20 

ISO 

0-060000 

700 

0-200000 

B60 

o-WL^ca 

200 

O-150000 

30 

170 

0-071414 

700 

O-2.WO0O 

175 

5ai 

0-016291 

300 

O'SOOOOO 

40 

160 

0-080000 

700 

0-300000 

210 

490 

0-048090 

200 

o-i^woo 

50 

ISO 

0-0S660-i 

700 

0-35OU0O 

245 

466 

00S0990 

200 

O-300O00 

60 

140 

0-091IB0 

aoo 

0-3DOOOO 

70 

130 

0-096393 

800 
800 

0-100000 
0-150000 

80 
120 

720 
680 

0-030000 
0-036707 

sno 

O-IOOOOO 

30 

270 

0-(M8n90 

800 

O-2OO0O0 

IfiO 

640 

0-040000 

300 

0-i70000 

45 

2,=-,5 

0-058309 

800 

0-25OO0O 

200 

600 

O-O13301 

.100 

O-20O00O 

no 

240 

0-06.'Ll20 

800 

0-30O000 

240 

560 

0 -015826 

300 

0-250000 

75 

225 

0-070711 

800 

0-350000 

280 

620 

0-017697 

300 

o:ioouoo 

90 

210 

0-074833 

300 

0-350000 

105 

IM 

0-077869 

900 
900 

0-100000 

O'llSOOOO 

90 
135 

810 
7fl.'S 

01HS284 
0-033665 

«0 

O'lOOOOO 

40 

360 

0-042426 

0-200000 

180 

720 

0D:(7712 

400 

0150000 

ao 

310 

0-050497 

900 

0-250000 

225 

675 

0-040825 

m 

O-2UOO0O 

m 

320 

0-aW56H 

900 

0-300000 

270 

0-043305 

\  wo 

o-^ooo 

100 

300 

0-0612-37 

900 

0-350000 

316 

583 

0-0)4969 

;    100 

0-300000 

120 

280 

0-064807 

m 

0-330000 

140 

260 

0-OG7464 

1000 
1000 

o-iooooo 

0-150000 

100 
150 

900 
B50 

0-02f>833 
0-ft-tl937 

I    500 

0-100000 

50 

450 

0-037947 

1000 

0-300000 

200 

800 

600 

0-150000 

75 

425 

0-045167 

1000 

0-250000 

2M 

750 

0  038730 

1    6fiO 

0-2«i000 

100 

400 

0-0605% 

1000 

0-300000 

300 

700 

0-O4O988 

500 

0-2500W 

126 

375 

0-0547ri 

1000 

0-350000 

350 

050 

0-042661 
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In  order  to  use  thu  table,  let  us  suppose 
that  in  1000  cases  of  some  particular  disease 
there  were  300  deaths  and  600  recoveries ;  it 
is  required  to  determine  the  possible  error  in- 
herent from  so  small  a  number  of  facts.  The 
averaj^e  mortality  in  this  case  would  be  i^*q, 
or  '300000  (see  the  second  column  of  the  table 
for  1000  facts  and  300  deaths),  or  300,000 
deaths  in  a  million  cases  (30  per  cent.)  Now, 
in  order  to  obtain  the  possible  error,  refer  to 
the  column  *'  possible  error"  and  extract  the 
number  '040088.  This  number  added  to 
300,000  =  -340988,  subtracted  =  -259012 ; 
hence  instead  of  30  per  cent,  the  real  mor- 
tality is  between  the  numbers  340,988  and 
259,012  in  a  million,  or  approximatively  be- 
tween 30  and  34  per  cent. 

M.  Gavarret  (Statistique  M6dicale,  1840,  p. 
284)  gives  the  following  example  to  show 
how  the  formula  is  worked. 

Louis  in  his  work  on  typhoid  fever  has 
attem]>ted  to  illustrate  the  treatment  by 
analysing  140  cases.  The  question  to  be  de- 
termined is.  What  is  the  mortality  per  cent., 
and  how  near  is  it  to  the  true  proportion  ? 
m  =  52,  the  number  of  deaths. 
n  =    88,  the  numb*   of  recoveries. 


u  ="  140,  total  number  o  cases, 
t.f.,  a  mort^Hty  of  {^,  or  '371430,  or  371,430 
in  a  million  cases,  or  roughly,  37  per  cent. 
Now,  to  determine  how  near  tliis  ratio  is  to 
the  truth,  we  take  the  formula — 

uZ-^       -1403-  =  ^"^^- 

This  '11550  is,  then,  the  possible  error  in 
excess  or  defect,  and  the  true  influence  of  the 
tr:  atment  will  be  comprised  between  the 
following  limits : — 

^  ^%m^  __  0.37143  ^  0-11550 

=  0-48693. 


And 


wi     _    ^%nun  ^ 


n 


0-37143  -  0-11550 
u  2 

=  0-25593. 


Thus  wo  really  learn  that  in  140  cases  the 
mortality  may  be  either  48,693  or  25,593  in 
100,000  patients,  or  between  49  and  26  per 
cent.,  so  that  Louisas  numbers  are  far  too 
few  to  even  approximate  the  true  mean. 
They  have,  indeed,  by  themselves  little  prac- 
tical value.  All  that  physicians  would  learn 
would  be,  that  under  that  particular  treat- 
ment they  might  lose  any  numbers  between 
about  a  fourth  and  a  half  of  their  patients. 

The  average  or  mean  number  of  facts  is 
obtained  by  adding  together  all  the  numerical 
values,  and  dividing  by  the  number  of  facts.  | 


For  example,  six  persons  are  aged  rwpecuijy 
19,  20,  50,  70,  30,  and  35.  By  ad^  tWa 
together,  we  obtain  the  aam  224 ;  divi£^{)y 
6,  the  number  of  facts,  we  obtain  as  tbe  hb 
37 '33.  In  taking  averages,  it  is  reiy  ioyp. 
tant  to  notice  the  two  extremes.  In  ssdi 
case  as  the  example,  the  two  extremn  m 
respectively  19  and  70.  "As  averages  fooMkl 
upon  large  numbers  are  numerical  expraoai 
of  true  probabilities,  so  extreme  v^husm 
expressions  in  the  same  precise  laQgnafiif 
possibilities.*'— (Dr.  Got.) 

Hence  the  use  of  the  extremes  is  to  ckd 
and  test  numerical  theorioi,  and  to  eoiflim 
and  strengthen  the  conclnsions  drawn  froa 
averages.  Besides  the  ordinary  t>alfn\*^ 
as  above,  the  method  of  successive  mssa*  ■ 
very  useful.  An  example  will  best  shov  \m 
this  is  done.  Suppose  the  annual  mwtdil| 
of  England  to  be  iu  successive  yesn  22, 2^ 
21,  22,  26,  22,  21  per  1000,  the  racoenii 
means  would  be — 

22  4-23  22  -h  23  +  21 

2  3 

22  -h  23  -h  21  -f  26 

4 

22•f23-^21-^26-^23 
5 

and  so  until  the  numbers  are  large  enoiig]i  U  I 
give  each  time  the  same  result.  The  saeea- 
sive  means  may  be  also  calculated,  boik 
directly  and  inversely,  and  the  mean  error 
obtained  by  taking  the  square  root  of  tl» 
sum  of  the  square  of  the  errors  (quadntie 
mean). 

Another,  but  similar,  method 'very  nntd 
used  is  to  divide  the  sum  of  a  certaia 
number  of  facts  into  two,  three,  or  man 
parts,  and  then  to  see  whether  iht  resnlti 
obtained  from  the  smaller  agree  with  tbtt 
obtained  from  the  larger. 

Statistics  are  represented  either  in  tablet  or 
graphically.  The  most  usual  way  is  to  divide 
a  square  into  a  number  of  smaller  squam  bj 
the  intersection  of  vertical  and  horiiMital 
lines  drawn  to  scale.  On  one  side  of  the 
square,  numbers  can  be  placed  repreientiiig 
times,  years,  or  dates;  on  the  other,  thi 
number  of  events.  A  line  drawn  through 
the  intersection  of  these  quantities  will  repre- 
sent to  the  eye  events  with  greater  clcsnw« 
than  columns  of  figures. 

The  following  references  to  works  relating 
to  statistics  may  be  useful ;  article,  Stsiis- 
tics.  Cyclopaedia  of  Anatomy  and  Phynology. 
Jules  Gavarret,  Principcs  Generaax  de 
Statistique  Medicale,  ou  D^veloppement  dei 
K^gles  qui  doivent  prcsider  il  son  EmploL 
Augustus  De  Morgan,  An  Essay  on  Proba- 
bilities, and  their  Application  to  Life  Cod* 
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Ifalfenciea  and  Insurance  Oflicea.  Laplace, 
iMai  PhQoiophique  but  los  Probabilites. 
Tnlmaor  Radicke*8  Essay  on  the  Arith> 
tiicisl  and  other  Means,  translated  by  Dr. 
BoBdy  Sydenham  Society.  PoissoN,  Recher- 
chesBiirlaProbabilit^desJngements.  Tweedt 
J6hn  Todd,  The  Book  of  Analysis;  or,  A 
ir«w  Method  of  Experience.  Dr.  Pabkes, 
Qjgiine  Statistics,  kc. 

—Ste  Railways. 


Wabmino. 
—See  Cooking. 
—Su  Warming. 
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t— The  proper  scarensling,  iweep- 
xepairing,  and  paring  of  streets  are  of 
sanitary  importance.  Filthy  liquids 
loUflct  in  holes  and  ruts,  refuse  rots  in  the 
fitters,  and  the  very  mud  exhale*  an  un« 
ileasant  odour  in  places  where  no  attention 
1  fMud  to  these  matters.  Nothing  exhibits 
he  indifference  of  our  ancestors  to  public 
ijgi^e  better  than  the  state  of  the  streets 
.  few  centuries  ago.  Worcester  appears  to 
lATe  been  one  of  the  first  cities  which  pitched 
ts  streets ;  this  was  done  in  1281  by  Bishop 
UfFord,  but  there  was  no  foot-pavement  for 
hree  centuries  later.  In  1533  an  Act  was  passed 
or  paving  between  Strand  Cross  and  Charing 
Tvoes ;  and  in  1555  a  general  Act  was  passed 
or  paving  London^^^ertainly  not  before  it 
res  required,  for  at  that  period  when  the 
overeign  went  to  Parliament,  fagots  were 
hrown  in  the  ruts  in  King  Street,  and  the 
let  recites  that  **  the  streets  were  very  foul 
Ad  full  of  pits  and  sloughs,  very  perilous 
ad  noyous  as  well  for  the  king^s  subjects  on 
lOTMback  as  on  foot.*' 

The  streets  in  other  large  towns  followed 
he  example  of  the  metropolis  at  various 
latea— some  not,  indeed,  until  oomparati?ely 
eeently. 

For  the  purposes  of  the  Public  Health  Act, 
L876,  the  word  "street'*  includes  any  high- 
ray  (not  being  a  turnpike  road),  and  any 
tMid,  public  bridge  (not  being  a  county 
nidge),  lane,  footway,  square,  court,  alley, 
Mtsage,  whether  a  thoroughfare  or  not,  and 
he  parts  of  any  such  highway,  road,  bridge, 
ane,  footway,  square,  court,  alley,  or  passage 
vithin  the  limits  of  any  district  under  the 
Vet. 

All  streets,  being,  or  which  at  any  time  be- 
mne,  highways  repairable  by  the  inhabitants 
it  large  within  any  urban  district,  the  pave- 
nents,  stones,  and  other  materials  thereof,  all 
>nildinga,  implements,  and  other  things  pro- 
rided  for  the  purposes  thereof,  are  vested  in 


and  are  under  the  control  of  the  urban  autho- 
rity. 

The  urban  authority  from  time  to  time  are 
to  cause  all  such  streets  to  be  levelled,  paved, 
metalled,  flagged,  channelled,  altered,  and 
repaired  as  occasion  may  require ;  they  may 
from  time  to  time  cause  the  soil  of  any  such 
street  to  be  raised,  lowered,  or  altered,  as  they 
may  think  fit,  and  may  place  and  keep  in 
repair  fences  and  posts  for  the  safety  of  foot- 
passengers. 

Any  person  who  without  the  consent  of  the 
urban  authority  wilfully  displaces  or  takes  up 
or  who  injures  the  pavement  stones,  materials, 
fences,  or  posts  of,  or  the  trees  in,  any  such 
street,  is  liable  to  a  penalty  of  £5  or  less,  and 
to  a  further  penalty  of  5s.  or  less  for  every 
square  foot  of  pavement  stones  or  other  mate- 
rials injured  or  displaced;  in  the  case  of 
injury  to  trees,  the  court  may  award  compen- 
sation.—(P.  H.,  s.  149.) 

Where  any  street  within  any  urban  district 
(not  being  a  highway  repairable  by  the  inhabi- 
tants at  large),  or  the  carriage-way,  footway, 
or  any  other  part  of  such  street,  is  not  sewered, 
levelled,  paved,  flagged,  metalled,  channelled, 
and  made  good,  or  is  not  lighted  to  the  satis- 
faction of  the  urban  authority,  such  authority 
may,  by  notice  addressed  to  the  respective 
owners  or  occupiers  of  the  premises  fronting, 
adjoining,  or  abutting  on  such  parts  thereof, 
as  may  require  to  be  sewered,  &o.,  require 
them  to  sewer,  level,  &c.,  or  make  good  or 
provide  proper  means  of  lighting,  &o.,  within 
a  time  specified  in  the  notice. 

Before  giving  such  notice,  the  urban  autho- 
rity are  to  cause  plans  and  sections  of  any 
structural  works  thus  intended  to  be  executed, 
and  an  estimate  of  the  probable  cost  thereof, 
to  be  made  under  the  direction  of  their  sur- 
veyor, such  plans  and  sections  to  be  on  a 
scale  of  not  less  than  1  inch  for  83  feet  for  a 
horizontal  plan,  and  on  a  scale  of  not  less  than 
1  inch  for  10  feet  for  a  vertical  section,  and, 
in  the  case  of  a  sewer,  showing  the  depth  of 
such  sewer  below  the  surface  of  the  ground  : 
such  plans  and  sections  are  to  be  deposited  in 
the  office  of  the  urban  authority,  and  to  be 
open  at  all  reasonable  hours  for  the  inspection 
of  all  persons  interested  therein  during  the 
time  specified  in  such  notice ;  and  a  reference 
to  such  plans  and  sections  in  such  notice  is  to 
be  sufficient,  without  requiring  any  copy  of 
such  plans  and  sections  to  be  annexed  to  such 
notice. 

If  such  notice  is  not  complied  with,  the 
urban  authority  may,  if  they  think  fit,  execute 
the  works  mentioned  or  referred  to  therein ; 
and  may  recover  in  a  summary  manner  the 
expenses  incurred  by  them  in  so  doing  from 
the  owners  in  default,  according  to  the  frontage 
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of  their  respective  premises,  and  in  such  pro- 
portion as  is  settled  by  the  surveyor  of  the 
urban  authority,  or  (in  case  of  dispute)  by 
arbitration  {see  Arbitelation)  ;  or  the  urbim 
authority  may  by  order  declare  the  expenses 
so  incurred  to  be  private  improvement  ex- 
penses. 

The  same  proceedings  may  be  taken,  and 
the  same  powers  may  be  exercised,  in  respect 
of  any  street  or  road  of  which  a  part  is  or 
may  be  a  public  footpath  or  repairable  by 
the  inhabitants  at  large  as  fully  as  if  the 
whole  of  such  street  or  road  was  a  highway 
not  repairable  by  the  inhabitants  at  h^e. — 
(P.  H.,  s.  150.) 

Incumbents  and  ministers,  as  the  owners  of 
churches,  chapels,  &c.,  which  places  of  reli- 
gious worship  are  exempt  from  poor-rates,  are 
exempt  in  that  capacity  from  the  foregoing 
expenses.— (P.  H.,  s.  151.) 

When  any  street  within  any  urban  district, 
not  being  a  highway  repairable  by  the  inhabi- 
tants at  large,  has  been  sewered,  levelled, 
paved,  flagged,  metalled,  channelled,  and  made 
good  and  provided  with  proper  means  of  light- 
ing to  the  satisfacti(m  of  the  urban  authority, 
such  authority  may,  if  they  think  fit,  by  notice 
in  writing,  put  up  in  any  part  of  the  street, 
declare  the  same  to  bo  a  highway,  and  there- 
upon the  same  shall  become  a  highway  repair- 
able by  the  inhabitants  at  larpre ;  and  every 
such  notice  shall  be  entered  among  the  pro- 
ceeding of  the  urban  authority. 

Provided  that  no  such  street  is  to  become  a 
highway  so  repairable,  if  within  one  month 
after  such  notice  has  been  put  up,  the  pro- 
prietor or  the  majority  in  number  of  pro- 
prietors of  such  street,  by  notice  in  writing  to 
the  urban  authority,  object  thereto,  and  in 
ascertaining  such  majority  joint  proprietors 
shall  be  reckoned  as  one  proprietor. — (P.  H., 
B.  152.) 

Any  urban  authority  may  purchase  any  pre- 
mises for  the  purpose  of  widening,  opening, 
enlarging,  or  otherwbe  improving  any  street, 
or  (with  the  sanction  of  the  Local  Government 
Board)  for  the  purpose  of  making  any  new 
street.— (P.  H.,  s.  154.) 

The  level,  width,  construction,  and  sewerage 
of  new  streets  may  be  regulated  by  bylaws. — 
(P.  H.,  s.  157.)    See  Bylaws. 

The  provisions  of  the  Tovnois  Improvement 
Act  (10  &  11  Vict.  c.  34)  are  incorporated  with 
the  Public  Health  Act  with  respect  to  the 
following  matters : — 

1.  Naming  the  streets  and  numbering  the 
houses. 

2.  Improving  the  line  of  the  streets  and 
removing  obstructions. 

'^.  Ruinous  or  dangerous  buildings. 

4.  Precautions  during  the  construction  and 


repair  of  the  lewen,  itreets,  and  houMi- 
(P.  H.,  B.  160.) 

The  provisions  of  "The  Towns  ?<&» 
Clauses  Act.  1847 "  (10  &  U  Vict,  c.  ®),  ir 
also  incorporated  with  the  Public  Health  Act 
with  respect  to  the  following  matten,  vix.  :- 

1.  Obstructions  and  noiaances  in  the  fticek 

2.  Fires. 

3.  Places  of  public  resort. 

4.  Hackney  carriages. 

5.  Bathing.— (P.  H.,  a.  IH.) 

For  powers  with  regard  to  the  lightan;  cl 
streets,  tee  Gas. 

Watering  of  Streets. — The  watering  d 
streets,  when  necessary,  is  one  of  thedatia 
of  an  urban  sanitary  authority,  and  shonld  be 
scrupulously  seen  to  in  dry  weather.  The 
laying  of  the  dust  by  moistening  it  not  only 
adds  to  our  comfort,  but  alao  to  our  hesltk. 
Dust  irritates  weak  chests,  may  oontain 
the  germs  of  disease,  and  most  oerttialy 
causes  many  painful  affectiona  of  the  eyes. 
Pure  water  was  at  one  time  used  for  this 
purpose,  but  it  has  the  disadvantage  of  era- 
porating  rapidly,  and  of  poas^sing  no  dis- 
infectant properties  ;  on  this  account,  lea- 
water,  or  water  with  certain  salts  dissolved  in 
it«  is  preferable.  Mr  Cooper's  proces  is  to  be 
speciidly  recommended.  This  consists  in  the 
use  of  a  compound  of  sodium,  calcium,  sad 
magnesium  chlorides,  which  may  either  be 
sprinkled  on  the  road  in  the  dry  state,  « 
mixed  with  the  water  in  the  water-cart 
These  refuse  chlorides  are  extremely  cheap, 
and  when  applied  in  this  manner  to  ma^ 
adamised  roads,  are  e<K>nomical,  for  30  per 
cent,  of  road  repairs  are  thereby  saved.   See 

HlQHWAYS,  SCAVSNOU(G,  &C. 

StryolmSa  (CsiH^NsOs)  —  An  alfaJoid 
obtained  from  nux  vomica.    It  consists  of  a 
white  inodorous  powder,  or  small,  brilliiot, 
transparent,  colourless,  octahedral  ciystsk; 
soluble  in  about  7000  parts  of  water  st  &f, 
and  in  2500  parts  at  212**  F. ;  freely  soluble  ia 
hot   rectified    spirit;    insoluble    in  abiolate 
alcohol,  ether,  and  solutions  of  the  caoitie 
alkalies ;  imparts  a  distinctly  bitter  tute  to 
600,000  times  its  weight  of  water  (1  put  in 
1,000,000  is  still  perceptible);  exhibits  sn  alka- 
line reaction  ;  and  forms  salts  with  the  adds, 
which  are  easily  prepared,  are  ciystalliaable, 
and  well  defined.    It  is   one  of  the  mmt 
powerful  poisons  we  possess. 

The  symptoms  of  poisoning  by  strychnis  are 
those  of  general  tetanus.  The  time  of  their 
commencement  varies  greatly,  and  depends 
upon  whether  the  strychnia  was  taken  in  jhU, 
in  solution,  in  the  nux  vomica  seed  iUelf,  (x 
injected  hypodermicaUy.  The  average  time  at 
which  the  lymptoms  commence  it  from  two 
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to  twenty  minutet;  but  in  one  caae  related 
by  Dr.  Taylor,  when  strychnia  waa  taken  in  a 
pill,  there  were  no  Bymptoms  for  three  hoars. 
The  symptoms,  once  commenced,  set  in  sud- 
denly. Nearly  the  whole  of  the  voluntary 
muscles  are  affected  simultaneously,  violent 
convulsions  throw  the  limbs  about  in  jerks, 
and  the  body  may  even  be  painfully  bent  into 
the  form  of  a  bow,  the  back  being  arched, 
and  the  weight  supported  by  the  head  and 
heels.  The  course  is  very  rapid  either  to- 
wards death  or  recovery.  In  a  case  which  is 
likely  to  prove  fatal,  the  severity  and  the 
frequency  of  the  paroxysms  increase,  but  the 
patient  in  all  cases  retains  his  consciousness 
to  the  last. 

The  fatal  dose  is  variable,  but  it  may  be 
■saigned  at  from  i  grain  to  2  grains.  Half 
a  grain  is  about  the  smallest  dose  known  to 
have  killed  an  adult  ;-^  ott^  grain  has  proved 
fatal  in  the  case  of  a  child  in  four  hours ;  ^ 
grain  blown  into  the  throat  of  a  small  dog 
produced  death  in  six  minutes.  Some  consti- 
tutions appear  to  be  extremely  sensitive  to 
the  action  of  this  drug.  Dr.  Taylor  relates  a 
case  in  which  a  gentleman  was  seized  with 
the  most  alarming  tetanic  convulsions,  con- 
tinuing for  some  time,  from  taking  at  proper 
intervals  five  pills,  each  containing  <|i^  of  a 
grain  of  strychnia,  equal  in  all  to  ^  of  a  grain ; 
even  ^  of  a  grain  will  sometimes  occasion 
tetanic  twitohings  in  persons  of  delicate  tem- 
perament. 

In  several  cases  of  undoubted  poisoning  by 
strychnia,  it  has  been  found  im|>ossibIe  to 
discover  the  tlitjhUtt  trace  of  the  alkaloid, 
either  in  the  stomach,  intestines,  liver,  heart, 
or  tissues;  and  the  difficulty  in  detecting  it 
is  generally  greater  when  the  poison  has  been 
taken  in  solution,  or  when  small  doses  have 
been  injected  beneath  the  skin.  Commenting 
on  a  case  of  strychnia-poisoning.  Dr.  Taylor 
■ays :  **  This  case  shows  that  a  large  dose  of 
strychnia  rendered  soluble  will  destroy  life  in 
half  an  hour;  that  within  this  short  time 
four-fifths  may  be  removed  from  the  stomach, 
or  at  least  not  be  discoverable  there  by  careful 
chemical  analysis  after  death ;  that  in  half  an 
hour  the  poison  may  be  distributed  through 
the  body  and  deposited  in  the  soft  organs, 
although  no  satisfactory  evidence  of  its  pre- 
sence could  be  obtained  from  less  than  ^  lb. 
of  animal  matter.'" 

Although  some  difficulty  is  experienced  in 
procuring  strychnia  from  a  druggist's  shop,  it 
is  pretty  generally  known  that  many  of  the 
numerous  vermin-dettroying  powders  contain 
it  in  large  amount,  usually  mixed  with  either 
soot  or  Prussian  blue*  and  in  this  form  it  has 
frequently  been  used  for  criminal  puri>oscs. 
In  cases  of  this  description,  soot  or  Prussian 


blue  should  always  be  sought  for  in  the 
stomach. 

It  has  been  asserted  that  strychnia  is  occa- 
sionally used  for  the  purpose  of  flavouring 
porter,  stout,  &c.,  but  we  believe  this  idea  to 
be  extremely  doubtfuL    See  Beer. 

Tetttf  Detection,  Jcc. — The  poison  can  be 
separated  from  organic  liquids  or  solids  by  the 
process  given  in  article  Alkaloids. 

The  tests  for  strychnia  are  the  phydoal 
characters  of  the  substance,  the  reactions 
described  under  article  Alkaloids,  and  the 
following  colour  tests  :  A  minute  portion  on 
a  white  porcelain  plate,  treated  with  strong 
sulphuric  acid,  shows  no  change  of  colour  ; 
but  when  the  acid  mixture  is  touched  with 
bichromate  of  potash,  or  ferridoyanide  of 
potash,  or  i>ermanganate  of  potash,  or  per- 
oxide of  manganese,  or  lead,  a  purple  colour  is 
produced,  changing  shortly  into  crimson,  then 
into  a  rich  red  brown,  ultimately  producing 
a  bright  red,  permanent  for  some  hours.  If 
instead  of  any  of  the  above  substances  the 
sulphuric  add  mixture  be  touched  with  the 
sesquioxide  of  cerium,  a  beautiful  blue  colour  is 
produced,  changing  into  violet,  and  lastly  into 
a  cherry  red,  which  is  permanent  for  a  long 
time.— (Archive  der  Pharmacie,  cxciii.  252.) 
Dr.  Letheby  has  proposed  a  galvanic  test.  A 
drop  of  the  solution  is  eva|)oratedon  platinum 
foil,  the  spot  moistened  with  concentrated 
sulphuric  acid,  the  foil  connected  with  a 
battery,  and  the  acid  touched  with  the  x>lati- 
num  terminal  of  the  negative  pole. 

Antidote.  —  Dr.  Valenti  of  Vivo  (Siglo 
Medico,  April  1875)  has  made  a  series  of 
researches  on  the  action  of  monobromated 
camphor,  and  has  proposed  it  as  an  antidote 
for  strychnia.  Ho  uiiserts  that  the  following 
conclusions  are  well  established: — 

1.  Twelve  dogs,  after  taking  a  fatal  dose  of 
strychnia,  were  saved  by  the  use  of  mono- 
bromated camphor. 

2.  The  tetanic  convulsions  produced  by 
strychnia  may  bo  reduced  in  force  and  fre- 
quency by  the  use  of  the  camphor.  The  ac- 
tion of  the  antidote  is  rapid  and  sure. 

3.  The  physiological  action  of  the  mono- 
bromated camphor  is  comi>aratively  limited.  A 
strong  dose  of  monobromated  camphor  is  neces- 
saiy  to  antagonise  the  effects  of  strychnia. 

4.  The  hyposthenic  action  of  the  monobro- 
mated camphor  mitigates  the  reflex  activity 
of  the  poison. 

5.  The  monobromated  camphor  acts  on  the 
sympathetic  nerve.  This  is  demonstrated  by 
the  myosis  and  the  cardiac  paralysis  which 
were  observed  after  its  administration. 

6.  After  an  overdose  of  the  camphor  the 
united  effects  of  the  iwison  and  the  antidote 
produce  death  by  syncope.   Wlien  death  takes 
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place  daring  the  itryclmiim,  and  withont  the 
antidote,  cardiac  impalaes  are  observed  pott 
morttm;  when  it  taken  place  after  and  through 
the  use  of  bromide,  cardiac  impulaea  are  never 
obaerved. 

7.  The  experiments  show  that  it  ia  prefer- 
able to  iotroduee  the  camphor  by  gastric 
ingestion  and  not  subcntaneouslj,  the  latter 
method  not  giving  very  satisfactory  results. 
Dr.  Valenti  considers  that  the  dose  of  mono- 
bromated camphor  in  cases  of  poisoning  by 
strychnia  should  be  from  4  to  6  grammes. 

Adulterationt,—Brucia  may  be  present  in 
large  quantities,  rendering  the  alkaloid  much 
lets  powerful;  this  may  be  detected  by  the 
red  colour  produced  by  nitric  acid.  The  bark 
of  StrychnoM  nux  vomica  (false  Angustura 
bark),  containing,  like  the  seeds,  strychnia, 
is  sometimes  employed  to  adulterate  the  true 
Angiutura  bark.    See  BauciA,  &c. 

8tiirg«<m — ^The  common  sturgeon  is  the 
Aciperucr  Eturio  of  Linn.  The  flesh  is  firmer 
than  that  of  other  fish,  and  resembles  veal  in 
oonsistence.  It  is  but  little  eaten  in  this 
country  at  the  present  day.  The  roe  is  made 
into  caviare,  and  the  swimming-bladder  into 
isinglass. 

8uet~<S(f«  Butter,  Fat. 

Sngar  (CisHnOii)~The  ordinary  sugar 
met  with  in  commerce  in  this  country  is  ex- 
tnicted  from  the  sugar-cane  {Saccharum  offi- 
cinarum)f  and  called  cane-sugar  or  tucrott. 
In  China  it  is  obtained  from  the  sweet  sorgho 
{Sorghum  taecharatum),  in  America  from  the 
sugar-maple  {Acer  »accharinum\  and  in  France 
from  the  white  beetroot  {Beta  vulgaris^  var. 
alha).  The  sugar-cane,  although  so  extensively 
cultivnted  in  America,  is  really  a  native  of  the 
Old  World.  It  appears  to  have  been  cultivated 
in  China  and  the  South  Sea  Islands  long  be- 
fore the  period  of  authentic  history,  but  was 
almost  unknown  to  the  Greeks  and  Romans. 
In  1520  the  Spaniards  transplanted  it  to  St. 
Domingo  from  the  Canary  Islands,  and  from 
this  island  it  has  gradually  spread  over  the 
West  Indies  and  the  regions  of  the  American 
continent. 

The  refuse  water  from  sugar  manufactories 
becomes  rapidly  foetid,  from  the  presence  of 
large  quantities  of  vegetable  and  animal 
organisms  acting  like  ferments,  and  liberating 
sulphuretted  hydrogen  from  the  sulphates  in 
the  water.  Herr  Simon  proposed  to  deodorise 
such  water  by  a  mixture  of  quicklime,  coal 
tar,  and  magnesium  chloride.  The  propor- 
tions are— quicklime  (slaked),  1}  bushel ;  coal 
tar,  10  lbs. ;  magnesium  chloride,  15  lbs. 

Chemical  CompotitUm,—  The  following  state- 


ments illustrate  the  oompotntion  of  the  sugv- 
cane  and  cane-juioe : — 

PHueipdl  Analptet  of  Sngat'Camt. 


DiLpoj.  ftUcot. 


TkUtl 


Sugar   ....    17-8 
Cellulose  .        .9*8 

Mucilaginous,  reslnoos, 
fatty,  and  albominoos 
8alu,  silica,  iron  0*4 

Water  ....    T2'0 


18-00    14-S80  U«S 

900      8^67  »Dn 

^       0-416  04U 

036S  08« 

72-21    70-080  7C18 


Fresh  sugarcane        100*0  lOO'SO  lOODOO  lOOW 
Principal  Andlytet  qf  Catu^vta. 


Sufrar 
Various  organic 

matters  0180 

Salu  .      0-238 

Water  .83  840 


ATcquIn.     FdlfoL        Flayf*. 
15-784      a0<)90      90-8000     SOlM 


0-028        0^817       0«U 

0-017  iman  qoMitiUM  91>U 

78070      78.3325     7»«a 


100000    100-000    100-0000   lOO-lOO 

According  to  Fownes  the  juice  oootaini 
cane-sugar,  grape-sugar,  gum,  sulphates, 
potash,  phosphates  of  lime,  phoephatss  of 
magnesia,  some  other  salt  of  the  same  bssM^ 
chlorides,  soda,  and  a  peculiar  aaotised  mat* 
ter. 

Avequin  gives  the  f dUowing  aa  bemg  the 
mineral  constituents  of  the  brown  gugar  of 
commerce:  Silica,  phosphate  and  subphos- 
phate  of  lime,  carbonate  of  lime,  sulphate  of 
potash,  chloride  of  potassium,  and  the  acetates 
of  potash  and  lime. 

Pure  cane-sugar  has  a  specific  gravity  of 
1'606.  The  specific  gravity  of  the  cane- juice 
varies,  according  to  Pareira,  from  IHSJ  to 
1106;  Mr.  Fownea  found  it  to  range  from 
1070  to  1-090. 

The  purest  white  sugar  contains  about  "069 
per  cent,  of  hygroscopic  moisture,  *02  of  sib, 
and  99*92  of  sugar. 

Pure  sugar  is  remarkable  in  being  the 
heaviest  organic  compound  which  does  not 
contain  either  iodine  or  metals.  At  the  oon- 
mon  temperatures  100  parts  of  water  disiolTe 
300  parts  of  sugar.  Its  solubility  in  boilifig 
water  ii  usually  described  as  being  indefinite. 
It  is  probable  that  no  organic  solution  coo* 
taining  an  equal  percentage  of  oiganic  mtttcr 
has  so  high  a  si>ecific  gravity  as  a  solotion  of 
cane-sugar.  Sugar  is  insoluble  in  ether;  it 
dissolves  freely  in  weak  alcohol,  but  in  aUo- 
lute  alcohol  it  is  not  soluble.  An  aqueooi 
solution  is  thick  and  syrupy.  It  acts  pover 
fully  on  polarised  light,  rotating  it  to  the 
right,  whereas  grape  and  fecula  sugan  bead 
it  to  the  left.  Under  suitable  conditioni  it 
crystallises  very  finely  in  double  oUiqoe 
prisms.  In  the  form  of  large  crystsls  it  ii 
known  as  sugar-candy.  The  ordinsry  lotf* 
sugar  consists  of  a  congeries  of  minute  tnu- 
parent  crystals,  and  the  dazsling  whitioen 
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of  the  purest  ipecimens  is  produced  by  the 
muneroui  reflections  aod  refraetioos  which 
the  rays  of  light  experience  within  the  mass, 
from  the  numberless  crystals  of  which  it  is 
eompoeed.  Dilute  acids  alter  the  aqueous 
■olutioD,  and  on  their  addition,  its  action  on 
polarised  light  is  inverted,  and  its  power  of 
orystallising  destroyed. 

Albuminous  substances  have  the  same  effect. 
Oxide  of  copper  is  not  in  the  slightest  degree 
reduced  by  aqueous  solutions  of  sugar ;  when, 
however,  uncrystallisable  sugar  is  proient,  the 
reduction  of  oxide  of  copper  to  red  suboxide 
of  copper  is  immediate  at  the  boiling-point. 

The  loaf-sugar  of  commerce  is,  speaking 
generally,  perfectly  free  from  nitrogen,  and  is 
also  devoid  of  uncrystallisable  sugar.  Writing 
on  this  point,  Mr.  Wanklyn  says,  **I  once 
burnt  up  a  considerable  quantity  [of  sugar] 
with  oxide  of  copper,  and  proved  the  entire 
absence  of  nitrogen  gas  in  the  products ;  and 
recently  I  have  submitted  it  to  the  action  of 
boiling  permanganate  of  potash  in  the  presence 
of  much  caustic  potash,  and  proved  the  non- 
production  of  ammonia.  ** 

Structure  of  Sugar-Cane, — It  consists  of 
nearly  cylindrical  rods  or  stems,  divided  into 
joints  at  irregular  distances,  and  it  is  made 
up  of  cellular  tissue,  woody  fibre,  vessels,  and 
epidermis.  The  cellular  tiiwe  consists  of  a 
large  number  of  cells  which  enclose  the  juice. 
Their  length  is  generally  greater  than  the 
breadth,  and  the  membranes  which  form  the 
walls  of  the  cells  are  all  finely  dotted  or  punc- 
toted. 

The  voody  fibre  traverses  the  cane  in  a 
longitudinal  direction  in  distinct  bundles, 
which  give  to  transverse  sections  a  dotted 
appearance. 

The  vettdt  follow  the  same  disposition  as 
the  woody  fibre.  There  are  two  kinds — (1) 
interrupted  spiral  or  dotted  vessels;  and  (2) 
simple  or  continuous  spiral  vessels. 

The  cpidermit  is  composed  of  elongated 
erenate  cells,  and  contoins  stomata.  At  the 
distal  extremity  of  each  intemode  of  the  cane, 
the  ordinary  epidermic  cells  are  replaced  or 
overlaid  by  a  layer  of  cells  having  totally 
different  characters.  They  are  usually  a  little 
longer  than  broad,  more  or  less  rounded  or 
oval  in  shape,  with  their  edges  marked  by 
short  and  well-defined  lines  disposed  in  a 
radiate  manner.  These  cells  resemble  some- 
what the  cells  found  in  the  stones  of  fruit, 
and  they  form  by  their  union  a  zone  round 
the  cane,  polished  hard,  and  of  about  the 
third  of  an  inch  in  depth.  — (H assall.  )  Frag- 
ments of  sugar-cane  are  present  in  the  raw 
sugars  of  the  shops,  and  in  **  bastards,"  a 
product  of  the  manufacture  of  loaf-sugar. 

Svifar  a$  an  ArtieU  of  i>t€t.^Sugar  alone 


is  insufficient  to  support  life,  but  when  mixed 
with  other  suitoble  food  it  evidently  contri- 
butes towards  force  production  in  the  body, 
and  towards  the  formation  and  accumulation 
of  fat.  This  last  action  of  sugar  is  illustrated 
in  the  change  that  occurs  in  the  condition  of 
the  negro  during  the  sugar-making  season  in 
the  West  Indies.  The  workpeople  grow  con- 
spicuously stouter,  and  they  attribute  this 
increase  of  fat  to  the  habit  that  prevails  of 
constantly  chewing  pieces  of  the  succulent 
cane  whilst  they  are  working  amongst  it.  It 
sometimes  undergoes  in  the  stomach  an  add 
fermentotion,  and  so  may  occasion  distress  to 
the  dyspeptic;  but  usually  being  of  a  soluble 
and  diffusible  nature,  it  sits  lightly  on  the 
stomach.  Sugar  is  generally  supposed  to 
injure  the  teeth,  but  there  is  no  trustworthy 
evidence  on  this  point. 

Sugar  contributes  to  the  formation  of  laotio 
acid,  and  supplies  material  for  the  mainten- 
ance of  life.  Ten  grains  of  lump  sugar,  accord- 
ing to  Letheby,  possesses  calorific  power  suffi- 
cient to  raise  8*61  inches  of  water  1°  F. ;  and 
it  will  lift  6647  lbs.  1  foot  high. 

Contumption  of  Sugar,— Dr,  Edward  Smith 
found  that  98  per  cent,  of  indoor  operatives 
partook  of  sugar  to  the  extent  of  7|  01. 
per  adult  weekly;  96  per  cent,  of  Scotch 
labourers  use  it,  and  80  per  cent  of  Irish. 
In  Wales  also  it  is  commonly  used  to  an 
average  extent  of  6  oz.  per  adult  weekly; 
but  there  is  a  marked  difference  in  the  rate  of 
consumption  in  the  northern  and  southern 
portions  of  the  country. 

The  sugar-mite — the  Acarus  saecAart— is 
often  found  in  raw,  but  never  in  refined, 
sugar.  This  insect  cannot,  however,  exist 
in  a  specimen  of  sugar  destitute  of  nitrogen, 
and  the  possibilities  of  the  presence  of  these 
insects  may  be  judged  of  through  a  deter- 
mination of  the  nitrogen  (or  still  better,  of 
albuminoid  ammonia)  in  the  sugar.  From 
100  parts  of  moist  sugar  not  more  than  "2 
part  of  albuminoid  ammonia  may  be  obtained. 
— (Wankltn.  )  The  acarus  can  usually  be  de- 
tected by  the  unaided  sight,  if  not,  the  micro- 
scope may  reveal  its  presence.  This  insect  is 
fully  described  in  article  Aoabus  Saccuari. 

AdultenUionsof  Cane-Sugar, — Other  sugars, 
water,  sand,  plastcr-of-Paris,  chalk,  glucose, 
and,  as  an  ciceidented  impurity,  lead.  Sporules 
and  filaments  of  fungus  are  found  in  most  raw 
sugars.  The  ordinary  loaf-sugar  of  commerce 
is  rarely  adulterated,  and  the  ash  left  on  in- 
cinerating it  does  not  exceed  "01  per  cent, 
of  the  sugar. 

The  raw  sugar  of  the  shope  is  a  much  more 
genuine  article  than  it  is  usually  supposed  to 
be;  but  it  is  not  nearly  so  pure  as  the  **lump'* 
sugar,   for  it  contains  a  certoin  proportion 
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of  mineral  matter  derived  from  the  plant ; 
this,  expressed  as  ash,  ranges  from  *49  to  *61 
per  cent,  of  the  sugar.  The  detection  of 
admixtures  of  mineral  matter  with  sugar 
is  therefore  very  easy ;  all  that  is  required 
to  be  done  is  to  take  the  ash.  The  solubility 
is  also  a  test  for  sand,  plaster,  chalk,  kc, 
which  remain  undissolved  when  sugar  is 
treated  with  water.  If  dissolved  beneath  the 
microscope,  these  sophistications  ore  at  once 
detected.  Iodine  may  be  added  to  determine 
the  presence  of  starch.  The  percentage  of 
water  may  be  found  by  drying  thoroughly  100 
grains  and  again  weighing. 

For  discovering  the  presence  of  other  sugars 
the  following  may  be  employed : — 

Tests,  iLc. — 1.  Boiled  for  a  short  time  in 
water  containing  2  or  3  i)er  cent,  of  caustic 
potassa,  the  liquid  remains  colourless ;  but  it 
turns  brown  if  starch-sugar  is  present ;  even 
2  or  3  per  cent,  of  starch-sugar  may  be  thus 
detected. 

2.  A  filtered  solution  of  33  grains  of  cane 
or  beet  sugar  in  1  fluid  ounce  of  water,  mixed 
with  3  grains  of  pure  hydrate  of  |>otassium, 
and  then  agitated  with  1^  grains  of  sulphate 
of  copper,  in  an  air-tight  bottle,  remains  clear 
even  after  the  lapse  of  several  days;  but  if 
starch-sugar  be  present,  a  red  precipitate  is 
formed  after  some  time ;  and  if  it  is  present 
in  considerable  quantity,  the  copper  will  be 
wholly  converted  into  oxide  within  twenty- 
four  hours,  the  solution  turning  first  blue 
or  green,  and  then  entirely  losing  its  colour. 
— (E.  Krantz.) 

3.  A  solution  of  cane-sugar  is  mixed  with  a 
solution  of  sulphate  of  copper,  and  hydrate  of 
potassium  added  in  excess;  a  blue  liquid  is 
obtained,  which  on  being  heated  is  at  first 
but  little  altered.  A  small  quantity  of  red 
powder  falls  after  a  time,  but  the  liquid  long 
retains  its  blue  tint.  When  grape-sugar  or 
fecula-sugar  is  thus  treated,  the  first  applica- 
tion of  heat  throws  down  a  copious  greenish 
precipitate,  which  rapidly  changes  to  scarlet, 
and  eventually  to  dark  red,  leaving  nearly  a 
colourless  solution. 

The  j^  part  of  grape-sugar  may  be  thus 
detected.  The  proportion  of  oxide  of  copper 
produced  forms  a  good  criterion,  not  only  of 
the  purity,  but  also  of  the  extent  of  the  adul- 
teration. The  specific  gravities  and  crystalline 
forms  ofPcr  other  means  of  distinguishing  the 
varieties  of  sugar.  The  relative  sweetening 
power  of  cane-sugar  is  estimated  at  100,  that 
of  pure  grape-sugar  at  CO,  that  of  fecula  or 
starch  sugar  at  30  to  40. 

Lead  may  be  detected  in  some  refined 
sugars  by  passing  through  the  solution  a 
current  of  sulphuretted  hydrogen,  when,  if 
the  metal  is  present,  the  liquid  will  become 


more  or  less  darkly  coloured  or  precipitated, 
according  to  the  amount  present ;  it  may  aUo 
be  detected  in  the  ash. 

Beetroot-Sugar  is  extracted  by  pressing  out 
the  juice  from  the  ripe  roots  of  the  white 
beet ;  these  are  generally  gathered  in  October. 
This  juice  contains  about  10  per  cent  of 
sugar,  which  in  the  fresh  juice  is  entirely  of 
the  crystallisable  kind;  but  it  is  seldom 
possible  to  extract  in  the  crystalline  fonn 
more  than  half  the  quantity  the  root  eoD> 
tains.  The  crystals  of  beetroot  -  sugar  are 
longer  and  flatter  than  those  furnished  by 
sugar  from  the  cane,  but  they  cannot  other- 
wise be  distinguished  from  the  latter. 

Orape-Sugar  (starch-sugar,  glucose,  dex* 
trose)  (CflHi,0«HjO  =  180  +  18;  specific  gn- 
vity,  1*400). — This  substance,  since  it  hai  been 
legal  to  use  sugar  as  well  as  malt  in  the 
manufacture  of  beer,  is  made  on  a  very  large 
scale.  It  is  made  from  the  cheapest  starch 
procurable,  which  at  present  h&ppens  to  be  lioe 
starch.  The  starch  is  crushed  between  rollen, 
and  macerated  with  an  alkaline  liquid ;  by  this 
means  the  gluten  is  dissolved  out  and  the 
liquid  thrown  away.  The  next  operation  ii 
the  treatment  of  the  starch  with  dilute  ral- 
phuric  acid ;  then  it  is  placed  in  a  digester, 
and  submitted  to  the  action  of  steam  at  20  lbs. 
pressure  for  about  half  an  hour.  After  this 
operation  it  has  become  an  impure  solution  of 
grape-sugar.  The  liquid  is  run  into  a  vat 
neutralised  with  chalk,  the  sulphate  of  lime 
separated  by  filtration;  and  finally  the  sopir 
is  evaporated  in  vacuo,  and  purified  with 
animal  charcoal  in  the  usual  way. 

The  yield  of  sugar  from  the  rice  is  aboat 
85  per  cent.  It  is  less  sweet  and  solable 
than  cane-sugar;  it  requires  for  its  solation 
1^  parts  of  water,  and  is  in  the  f orm  of  grua- 
lar  warty  masses,  without  distinct  ciystalliiM 
faces. 

A  good  sample  of  glucose  contains  aboat  80 
per  cent,  of  sugar,  and  a  mere  trace  of  gam 
and  mineral  matter. 

M ilk-Sugar  (lactin  or  lactose,  OisHssOnEiO) 
— White,  translucent,  very  hard  cylindricJ 
masses,  or  four -sided    prisms.     Soluble  in 
about  six  parts  of  cold  and  in  two  psrtt  of 
boiling  water.     Milk  contains  about  5  per 
cent,  of  it.    It  is  not  susceptible  of  viooai  fer- 
mentation, except  under  the  action  of  dilote 
acids,  which  convert  it  into  grape-sugar.   An 
alkaline  solution  when  boiled  with  the  salu 
of  copper  reduces  them. 

Effects  of  the  Varieties  of  Sugar  on  Pdaritd 
Light,— "Both,  cane-sugar  and  grape-sugar  pro- 
duce rotation  upon  a  ray  of  polarised  li^t 
The  plane  of  polarisation  is  rotated  to  the 
right  by  sucrose  rather  less  powerfully  than 
by  dextrose.    It  is  remarkable  that  the  on- 


degree  of  rotntion  ii  proportioimte  in  coIomDI 
of  equal  length  to  the  qiiaiitit7  of  nigu'  pre- 
■eDt,  it  hiu  bMD  propoind  to  employ  thii  pro- 
perty in  order  to  determine  the  quantity  of 
(agar  present  in  lyrapa. 


of  lugar,  if  equal  weightaof  eacliare  dinolTed 
in  an  equal  bulk  of  VHter ;  the  qnantitiei  of 
each  lugar  are  calculated  for  the  formula 
anneied : — 


r. 

C. 

Cane-iugar 

MycoM. 

193-0* 

Uelitoie 

KBO" 

B74' 

Ualt-aogar 

172-0* 

Fniit-iDgar 

nght 

SorUne 

46-9' 

83r 

1  averted  cane-iugar    . 

c;h::o: 

28-0* 

P7" 

13-8° 

The  ipecifio  rotatory  power  of  n  lugar  or 
other  organic  oomi»und  ii  eipreued  by  the 
number  of  degreei  that  the  plane  of  poluua- 
tioD  ii  rotated  to  the  right  or  to  the  left  by 
the  pore  Bubitance  diuolved  in  water,  when  a 
eolumn  of  the  lolutiaa  100  niillimetrea  in 
depth  la  eiamiued  by  polariied  light  in  a  luit' 
able  apparatuR. 

Sugar,  fifinolion  of  {Sacduimnuiry). — 
There  are  two  principal  methoda  of  eitimating 
■agar — vii.  (1)  a  chemical  proeeu  ;  (2)  an 
Diitical  procer 


!   of   auboiida  of 


.  Chemical  Pro. 


H«-)l 


oxide  of  copper  to  the  luboxide,  10  cubii 
tinietrei  of  the  (olution  of  copper  (given  under 
VuLuMBTHic  SOLCTioxx)  are  meaiaied  into  a 
■mall  flaik  or  porccluin  diih,  and  40  cubic 
centimetrea  of  water  added.  Thii  ia  heated  to 
gentle  ebnilition,  and  the  aolution  of  augar, 
which  hai  been  put  into  a  burette,  added  in 
imall  portiona  alowly.  The  red  laboiide  ii 
thrown  down,  and  the  sugar  solution  mnat  be 
added  nntil  there  ia  not  the  leaat  blue  tinge. 
The  reaction  ii  complete  when  the  nipenutant 
clear  fluid  neither  contain  a  copper  nor  ■  brown 
product  of  the  decompoeition  of  the  latteraub- 
itaniw.  In  order  to  wcertain  tbia,  it  i>  well  to 
filler  off  a  little  of  tbe  Quid  vhile  atill  hot.  The 
filtrate  ahould  be  coloorleu ;  it  ibould  not 
ledoce  the  copper  aolution,  nor  give  a  precipi- 
tate with  iulphuratted  bydrogen.  if  the 
filtrate  ahowa  an;  of  theae  reaetioni,  a  leeond 

Another  method  ia  simply  to  precipitate 
the  auboiide,  collect  on  a  weighed  filter, 
wath  with  boiling  water,  and  weigh ; — 100 
put*  of  anhydroui  gnpe«igar  =  220'fi  of 


copper,  I 

l^e  augar  in  the  juice  of  grapea,  apples,  ke,, 

may  be  inbmitted  to  the  proceai  without  pre- 
parstiDn ;  fermented  liquida  are  best  treated 
firat  with  acetate  of  lead  aoltttioD.  Dark 
vegetable  juicn  muit  be  clarified,  fint  by 
milk    of    lime,   and    then    by    animal  ohar- 

Uquiila  contnining  cane-iugar,  or  one-sngor 
itself,  must  be  converted  into  grape-augar  by 
boiling  fur  two  or  three  houn  with  dilute 
sulphuric  acid,  100  parts  of  grape-sugar  =  98 
of  cane-sugar,  '47Q  gramme  of  cane-sugar 
decomposing  10  cubic  centimetre*  of  the 
copper  aolution.  &lilk-iug>r,  altbongh  re- 
ducing copper,  doea  lo  in  a  different  propor- 
tion, and  muit    therefore  fint  be  eonverted 

Starch  and  dextrine  require  very  protracted 
boiling  with  dilute  acid  to  change  them  into 
sugar  i  the  best  method  moat  decidedly  ii  to 
put  about '5  gramme  into  strong  tube*,  hermeti- 
caUy  scaled,  and  beat  for  half  a  day  in  a  bath  of 
saturated  common  salt.  100  parts  of  grape- 
sugar  =  90  of  starch,  "OiS  gramme  of  starah 
reduces  10  cubic  centimetrea  of  copper  solu- 

(A.)  Whtn$iigarU/enneHUdKil\lltatl it VII' 
dtrgoet  atcohotiefcrmenlation,  with  elimination 
of  carbonio  acid.   It  would  be  on  accuAte  pro- 

ceaa  if  tbcae  were  the  only  prod  acta;  butvarion* 
other  principtvs  sre  derived  from  the  sugar. 
auch  OS  gly^rioBi  sneciuic  acid,  cellulose,  and 
fata.  The  carbonic  acid  may  be  estimated  and 
collected  by  an  absorption  apparatus.  47  perl* 
of  oarbonio  «oid  •qaal  100  port*  of  anhjdron* 
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grape-ingar.     It  if  a  prooeu  abounding  with  !  asaccharometer,  or  in  the  ordinary  way,  fair!/ 
■oorcet  of  error.  ■  indicates  the  percentage,  proriding  the  lolc- 

(c.)  The  specific  gravity  of  ■aocharine  sola*  '  tiona  are  those  of  pure  aagar.     The  following 
tiona,  whether  taken  by  an  inatrument  called  .  tables  will  be  useful  for  this  purpose :— 


TABLE  L 

Showing  the  Percentage  of  Sugab,  by  Weight  in  Volume  of  SoLunos,  for  all  SPEnnc 
Gravities  with  Four  Decimals,  from  Specific  Gravity  1*0010  to  Specific  Grar-tj 
1*0250,  at  a  Temperature  of  63P  F.  (17-2  G.) 


Specific     ; 
Gravity,    j 

Percentage.' 
1-004 

Specific 
Gravity 

Percentage. 

Specific 
Orarity.    1 

1 
Percentage.; 

Specific 
Gravity 

;  PcTcentagf. 

10040 

l-00i>3 

2-346 

1.0146 

370:5 

.      1-0199 

6-0:4 

1 

•029 

4 

•372 

7 

729 

1      10200 

•100 

2 

•054 

5 

•397 

8 

755 

1 

•1-26 

3 

•080 

6 

•423 

9 

780 

2 

•15-2 

4 

•105 

7 

•448 

1-0150 

3-806 

3 

•178 

5 

•131 

8 

•474 

1 

•832 

4 

-204 

6 

•155 

9 

•499 

2 

•858 

5 

•230 

7 

•180 

1-0100 

2-525 

3 

•883 

6 

•256 

8 

•206 

1 

•550 

4 

•909 

7 

•282 

9 

•231 

2 

•576 

5 

•935 

1              8 

•3U8 

10060 

1-256 

3 

•601 

6 

•961 

9 

•334 

1 

•281 

4 

•627 

7 

-987 

1-0210 

5360 

2 

•307 

6 

•652 

8 

4-012 

1 

•386 

3 

•332 

6 

•678    • 

9 

-038 

2 

•412 

4 

•358 

7 

703 

1-0160 

4-064 

3 

•438 

5 

•383 

8 

729    ; 

1 

•090 

4 

•464 

6 

•408 

9 

754    ; 

2 

•116 

5 

•490 

7 

•434 

1-0110 

2  780 

3 

•141 

6 

•517 

8 

•459 

1 

•8a5  i 

4 

•167 

7 

•543 

9 

•486 

2 

•831    i 

5 

•193 

8 

•569 

1-0060 

1-509 

3 

•866    1 

6 

•219 

9 

•595 

1 

•634 

4 

•882    ■ 

7 

•245 

,     1-0220 

5-621 

2 

•660 

6 

-908 

8 

•270 

1 

-647 

3 

•685 

6 

•934 

9 

•296 

2 

•673 

4 

•610 

7 

•959 

1-0170 

4  322 

3 

•699 

5 

•635 

8 

•985 

1 

•347 

4 

725 

6 

•661 

9 

3-010    ' 

2 

•374 

6 

751 

7 

•686 

1-0120 

3-036 

3 

•400 

6 

778 

8 

•711 

1 

-062 

4 

•426 

7 

•804 

9 

737 

2 

•087 

5 

•451 

8 

•8:{0 

1-0070 

1-762 

3 

•113    i 

6 

•477 

9 

•856 

1 

•787 

4 

-138 

7 

•503 

1-0230 

6-882 

2 

•813 

6 

•164 

8 

•529 

1 

•908 

3 

•8:^8 

6 

•190 

9 

•555 

2 

•934 

4 

•804 

7 

-215 

1-0180 

4-581 

3 

-901 

5 

•889 

8 

•241 

1 

•007 

4 

■987 

6 

•914 

9 

•266 

2 

•633 

5 

6013 

7 

•940 

1-0130 

3-292 

3 

•659 

6 

^039 

8 

•065 

1 

•318 

4 

-685 

7 

•065 

9 

•991 

1             2 

•343 

5 

710 

8 

•092 

10080 

2-016 

3 

•369 

6 

736 

9 

•lis 

1 

-014 

4 

-395 

7 

762 

1-0240 

6144 

2 

•076 

5 

•420 

8 

788 

1 

•170 

3 

•092 

6 

•446 

9 

•814 

2 

•196 

4 

•118 

7 

•472 

1-0190 

4-840 

3 

•223 

5 

•143 

8 

•498 

1 

•866 

4 

•249 

6 

•168 

9 

•523 

2 

•892 

5 

•275 

7 

•194 

10140 

3-549 

3 

•918 

6 

•301 

8 

•219 

1 

-575 

4 

•944 

7 

•327 

9 

•245 

2 

•600 

6 

•970 

8 

•354 

1-0090 

2-270 

3 

•626 

6 

•906 

9 

•380 

1 

•295 

4 

•652 

7 

5-022 

1-0250 

6406 

2 

•;m 

5 

•077 

8 

•043 
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T.iBLX  II.— Giving  the  SPECIFIC  Gravitt  of 
Sugar  Solution  for  every  per  cent,  by 
Weight  in  Volame,  from  5  to  35  per 
cent.,  at  a  Temperature  of  63°  F.  (17*2 
C.) 


IVrc<*Dtaee. 

Specific 
Gr^kTlty. 

PercenUffB. 

Spedflo 
GraTltj. 

5 

1-0198; 

21 

10807 

6 

1-0*235 

22 

1-0845 

t 

10274 

V3 

1-0883 

8 

10313 

24 

1-0921 

9 

1^351 

25 

10958 

10 

10389 

26 

1-0996 

11 

1-04J7 

27 

1103S 

li 

lt)465 

28 

1-1071 

13 

1-0503 

29 

11108 

14 

1^641 

80 

11 146 

16 

1H)679 

31 

1-1183 

10 

ro«i7 

82 

11221 

17 

1-0655 

33 

11 258 

18 

1-0603 

34 

1  1296 

19 

1-II731 

35 

11333 

20 

1-0769 

, 

2.  Optical  ProreMcx.— Solutions  of  the  differ- 
ent kinds  of  sugar  rotate  the  flame  of  polarised 
light.  The  degree  of  the  rotation  depends  on 
— (1)  the  amount  of  sugar  present  in  a  certain 
Tolnmo  of  solution ;  (2)  the  length  and  tem- 
perature of  the  column  of  solution  through 
which  the  light  passes ;  and  (3)  the  colour  of 
the  light. 

Instruments  determining  the  amount  of 
rotation  in  saccharine  solutions  are  called 
polarising  iaccharometert.  The  two  most 
accurate  ones  are  those  of  Soleil  and  Jellett. 

SoleiVt  Instrument.— The  essential  parts  of 
this  instrument  are,  beginning  at  the  end 
nearest  the  eye  of  the  observer,  an  analys- 
ing Nicol's  prism,  two  wedge-shaped  plates 
of  quarts,  sliding  by  a  suitable  mechanical 
amngemeot  one  over  the  other,  and  form- 
ing a  plate  of  varying  thickness.  Next  these 
is  another  plate  of  quartz,  having  the  op- 
posite rotating  power  of  the  preceding  plate; 
then  the  tube  holding  the  solution;  then 
a  quartz  plate,  cut  at  right  angles  to  the 
principal  axis  of  the  crystal,  and  made  half 
of  right-handed  and  half  of  left-handed 
quartz,  the  line  of  junction  of  the  two  divid- 
ing the  field  into  two  equal  parts ;  and  lastly, 
a  polarifiing  Nicol.  Through  all  these  ditfer- 
ent  structures  the  light  has  to  imss. 

To  use  the  instrument,  the  index  of  the  two 
wedges  is  placed  at  zero.  If  both  Nicols  are 
in  a  pro]>er  ]K>sition,  the  double  plate,  in  look 
ing  through  the  instrument,  will  be  Mecn  bril- 
liantly coloured,  and  the  colour  of  the  two 
halves  will  be  equal.  If  now  a  tube  contain- 
ing the  sugar  solution  to  be  examined  is  intor- 
p'»scd,  an  inequality  in  the  colour  of  the  two 
halves  will  be  at  once  produced,  but  the 
equality  of  tint  can  be  again  restored  by  aug- 


menting or  diminishing  the  thickness  of  the 
plate  formed  by  the  two  wedges.  The  amount 
of  this  may  be  seen  at  a  glance  on  a  scale 
affixed  to  the  instrument,  and  this  amount  ia 
the  measure  of  the  rotating  power  of  the 
liquid. 

Professor  JeUetVs  instrument  is  more  elabo* 
rate  than  Soleil's,  and  of  great  accuracy.  The 
eye-piece  or  anidyser  of  the  apparatus  con- 
sists of  a  suitably  mounted  prism,  made  from 
a  rhombic  prism  of  Iceland  spar.  The 
rhombic  prism  is  cut  by  two  planes  perpen* 
dicular  to  the  longitudinal  edges,  so  as  to  form 
a  right  prism.  The  prism  is  next  divided  by 
a  plane  parallel  to  the  edge  just  produced, 
and  making  a  small  angle  with  the  longer 
diagonal  of  the  base.  One  of  the  two  jiarts 
into  which  the  prism  is  thus  divided  is  then 
reversed,  so  as  to  place  the  base  uppermost, 
and  the  two  parts  are  cemented  together. 
Another  distinctive  feature  in  the  instrument 
is  that  the  mechanical  rotation  of  the  analyser 
for  the  finding  of  any  particular  plane  is  dis- 
pensed with,  this  function  being  transferred  to 
a  fluid  which  has  the  power  of  turning  the 
plane  of  polarisation  opposite  to  that  of  the 
solution  to  be  examined.  The  analysing  tube 
slips  into  and  moves  up  and  down  in  the  com- 
pensating fluid,  so  that  different  thicknesses 
of  the  latter  fluid  can  be  readily  interposed, 
and  measured  by  a  scale  affixed  to  the  instru- 
ment. 

Solpliate  of  ToUudk—See  Alkali  Actb, 
Potassium,  ke, 

Solpliate  of  Soda— 5^  Alkali  Acts, 
Sodium,  &c. 

Sulphur  (relative  weight = 32)— An  elemen- 
tary body,  found  native,  as  virgin  sulphur,  and 
in  combination,  as  sulphides,  sulphates,  &o. 

Sulphur  is  capable  of  existing  in  several 
very  remarkable  allotropic  conditions ;  but  in 
commerce  the  common  forms  are  roll  sulphur 
or  brimstone,  flowers  of  sulphur,  and  precipi- 
tated sulphur. 

Sulphur  is  a  yellow  solid,  which  is  highly 
inflammable,  burning  with  a  blue  flame,  and 
emitting  pungent  fumes  of  sulphurous  anhy- 
dride, between  455"  and  tiOOT  F.  (255°  and 
260*  C.) 

It  may  be  distilled  in  closed  vessels,  the 
boiling-point  being  836^  F.  (44C'  C.)  The  deep 
yellow  vapour  produced  at  this  tem|)erature 
has  a  specific  gravity  of  0*617.  Sulphur  com- 
bines readily  with  chlorine,  bromine,  and 
iodine.  It  also  enters  into  cftmbination  with 
the  metals,  earths,  and  alkalies,  forming  bodies 
called  sulphides. 

Sulithur  is  extensively  used  in  the  aria,  in 
the  preparation  of  matches,  of  gunpowder. 
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and  of  sulphuric  acid.   It  is  a  powerful  bleach- 
ing agent,  and  an  excellent  disinfectant. 

The  most  frequent  adulteration  of  the 
medicinal  preparations  of  sulphur  is  that  of 
mineral  powders.*  See  AciD,  SULPHUROUS; 
Disinfectants,  &o. 

Sulphuretted  Hydrog^en  {Eydrosul- 
phuric  acid,  H2S=34.  Theoretic  specific  gra- 
vity, 1*174  ;  observed,  l-1912)-This  substance 
is  formed  in  small  quantities  when  sulphur  is 
heated  in  hydrogen  gas,  and  spontaneously 
under  a  variety  of  circumstances.  Whenever 
a  soluble  sulphate  remains  in  contact  with 
decaying  animal  or  vegetable  matter,  the  sul- 
phate loses  oxygen,  which  combines  with  the 
elements  of  the  decaying  substance,  whilst 
sulphide  of  the  metal  remains — e.g.,  1  atom 
of  sulphate  of  lime  by  the  abstraction  of  4 
atoms  of  oxygen  becomes  converted  into  sul- 
phide of  lime  (CuS04-20a=CaS). 

Soluble  sulphides  are  in  this  manner  formed 
in  many  springs,  and  sulphuretted  hydrogen 
is  generated  in  a  somewhat  similar  manner  in 
stagnant  sewers  and  cesspools,  &c. 

Sulphuretted  hydrogen  is  found  in  largo 
quantities  in  the  air  of  the  Singapore  marshes 
and  the  marshes  of  Italy,  in  mines,  in  sewer 
air  often  to  the  extent  of  3  per  cent.,  and 
in  coal  gas— indeed  the  amount  found  in  the 
latter,  even  when  fairly  purified,  is  about  '29 
per  cent.  Sulphuretted  hydrogen  is  lai^ely 
employed  in  the  laboratory  as  a  test  for  the 
discovery  of  metallic  bodies. 

Preparation. — Half  an  ounce  (15  grammes) 
of  ferrovs  sulphide,  in  small  fragments,  is 
placed  in  a  bottle,  and  by  means  of  an  ounce 
(about  30  cubic  centimetres)  of  sulphuric  acid 
diluted  with  six  or  eight  times  its  bulk  of  water 
the  gas  is  formed  in  abundance  without  the 
aid  of  heat,  the  iron  and  hydrogen  change 
places,  ferrous  sulphate  is  dissolved  in  the 
act  of  formation,  and  sulphuretted  hydrogen 
is  evolved. 

Properties. — It  is  a  transparent,  colourless 
gas,  with  a  nauseating  odour  resembling  that 
of  rotten  eggs.  It  bums  with  a  pale  bluish 
flame,  depositing  sulphur  if  the  supply  of  air 
be  insufficient  for  complete  combustion.  It 
is  immediately  decomposed  by  chlorine, 
bromine,  and  iodine,  sulphur  being  precipi- 
tated, and  hydrochloric,  hjdrobroniic,  and 
hydriodic  acid  being  formed  by  the  union 
of  the  hydrogen  with  one  of  the  halogens 

*  A  dmgf^lst  was  summoned  at  Leeds  for  selling 
milk  of  sulphur  adulterated  with  sulphate  of  lime. 
As  it  appeared  in  evidence  that  the  presence  of  sul- 
phate of  lime  had  so  long  existed  in  the  ordinary 
milk  of  sulphur  that  it  could  hardly  be  called  an 
adulteration,  the  summons  was  withdrawn.  Case 
fully  reported  in  "  Pharmaceutical  Journal,"  Feb- 
ruary 6,  1876. 


above  mentioned.  Under  preirare  talphn- 
retted  hydrogen  is  reducible  to  a  colooilea 
mobile  liquid.  Water  will  at  32*  dissolve 
4-37  its  bulk.of  this  gaa.  3*23  its  bulk  at  58^, 
and  2-66  at  75*2°.  The  solution  smells  and 
tastes  of  the  gas,  and  is  feebly  acid.  Ob 
exposure  to  the  air  the  solution  becomes 
turbid,  the  hydrogen  is  slowly  oxidised,  and 
the  sulphur  is  separated. 

Effects  of  Breathing  (he  (7a#.— Sulphuretted 
hydrogen  is  an  active  poiaon,  and  whea^ 
breathed  undiluted  it  is  immediately  fatal 
It  appears  to  be  absorbed  by  the  blood,  and 
thus  circulates  in  all  the  tissues  of  the  body. 
According  to  Mr.  Donovan's  experiments,  it 
even  causes  death  in  rabbits  when  they  are 
placed  in  a  bag  of  this  gas,  but  at  the  sane 
time  allowed  to  breathe  a  pure  atmosphere. 
The  smallest  amount  of  the  diluted  gu 
required  to  destroy  life  is  not  known.  Men, 
according  to  Parent-Duch&telet,  work  with- 
out injury  in  an  atmosphere  containing  2  or 
3  per  cent,  of  this  gas ;  7  per  cent,  woold 
probably  be  a  dangerous  mixture  to  breathe 
for  a  short  time.  In  a  public  health  point  of 
view,  it  is  well  to  insist  upon  the  fact  that 
minute  traces  of  it  breathed  for  a  long  time 
have  caused  serious  illness  and  death.  In  a 
case  related  by  M.  d'Arcet,  a  lodging  in  Paris 
exhibited  a  singular  fatality,  no  leas  than 
three  young  and  healthy  men  having  died 
successively  in  the  course  of  a  few  years  under 
similar  symptoms.  The  cause  was  pretty 
well  proved  to  be  the  sulphuretted  enuuDS- 
tions  from  a  privy  pipe. — ( Annales  d*Hygi^e, 
1836.)  The  men  engaged  in  the  Thames 
Tunnel  during  its  excavation  suffered  severely. 
The  air  was  much'contaminated  with  sulphu- 
retted liydrogen,  and  many  strong  men  died 
from  its  effects.  —  (Tatlob.  )  Six  persons 
died  at  Cleator  Moor,  near  Whitehaven,  from 
sleeping  in  unventilated  rooms  into  which 
this  gas  found  its  way.  The  cottages  had 
been  built  on  iron  slag  containing  sulphides  of 
iron  and  calcium.— '(Taylor. )  Men  have  alw 
lost  their  lives  when  this  gas  has  been 
evolved  from  foul  drains,  sewers,  and  cess- 
pools. There  can,  therefore,  be  little  doubt 
that  whenever  it  is  smelt,  measures  should 
immediately  be  taken  to  remedy  it,  a  slight 
but  constant  odour  of  sulphuretted  hydrogen 
being  a  nuisance  most  decidedly  injurious  to 
health. 

The  following  substances  are  useful  for 
preventing  the  evolution  of  sulphuretted 
hydrogen— they  are  arranged  as  nearly  as  pos- 
sible according  to  their  efficacy  :  Nitric  add, 
bichromate  of  potash,  soda,  solution  of 
heavy  oil  of  tar,  watery  solution  of  heaty 
oil  of  tar,  chloride  of  lime,  sulphite  of  foda, 
chloride  of  alumina,  sulphurio  add,  sulphate 
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na  and  ammonia,  and  M*Dougall*B 
fee. 

Eitimation^  <frf. — The  tests  for  the 
of  sulphuretted  hydrogen  nre  its 
id  the  action  of  the  gas  upon  the 
lead.  Gases  or  liquids  containing 
:ted  hydrogen  blacken  a  piece  of 
ich  has  been  dipped  in  a  solution  of 
f  lead.  Both  of  these  tests  are  so 
;hat  any  others  are  unnecessary, 
esence  of  the  gas  being  ascertained, 
it  may  be  required. 
ists  may  have  to  quantitatively  de- 
he  gas— (1)  in  air  ;  (2)  in  liquids, 
own  volume  of  air  is  drawn  by  means 
Tator  through  a  very  dilute  solution 
in  iodide  of  potassium,  the  strength 
is  exactly  known  after  the  operation ; 
c  not  existing  in  the  free  state,  is 
by  a  volumetric  solution  of  hyposul- 
oda.  (.Sfe  Volumetric  Solutions.) 
-cnce  in  the  amount  of  iodine  existing 
d  after  the  process,  is  the  quantity 
3  which  has  been  converted  by 
ted  hydrogen  into  hydriodio  acid, 
quently  corresponds  to  the  amount 
retted  hydrogen  present  —  1  eq.  of 
17)  being  equal  to  1  eq.  of  sulphu- 
Irogen  (17). 

n  liquids  — such  as  a  sulphuretted 
water— are  to  be  examined,  a  pro- 
l  upon  the  same  principle  applies. 
>n  of  iodine  of  known  strength  is 
n  a  burette  to  a  weighed  or  measured 
)f  the  liquid,  to  which  has  been  pre- 
Ided  some  starch  paste,  until  a  per- 
ue  colour  is  formed.  The  number  of 
timet  res  used  indicates  the  quantity 
vhich  has  been  converted  into  hydri- 
and  from  this  data  the  sulphuretted 
present  can  be  easily  calculated. 

irio  Aoid— 5c-«  Acid. 

irons  AjoHd—See  Acid,  Sulphur- 

li — A  dye-stuff  frequently  employed 
Iteration  of  snuff. 

et  Sunstroke. 

oke — Sudden  insensibility,  from  the 
iniog  a  temperature  incompatible 
itcgrity  of  the  nervous  system. 
-The  principal  cause  of  sunstroke 
«dly  a  dry  and  heated  atmosphere, 
rded  cases  the  heat  has  been  great — 
9  three  deaths  of  men  belonging  to 
egimcnt  in  1834,  when,  to  attend  a 
le  regiment  was  marched  out  but- 
in  red  coats  and  military  stocks, 
)  the  hot  winds  and  the  burning 


tropical  afternoon  sun.  Witness  also  the 
effects  of  the  march  of  the  43d  Light  Infantry 
from  Jubbulpore  to  Calpee  in  1858,  during 
which  seven  men  died  from  sunstroke  in  the 
Valley  of  Nagode  (the  temperature  being  115^ 
to  127^  F.  in  the  tents) ;  and  when  Calpee  was 
reached  no  less  than  sixteen  had  been  struck 
down  by  the  disease. 

If  to  tropical  heat  is  added  a  vitiated  at- 
mosphere, such  as  may  be  found  in  crowded, 
badly  -  ventilated  barracks,  military  surgeons 
bear  testimony  that  then  sunstroke  is  still 
more  common.  Fatigue,  either  mental  or 
bodily  —  anything,  in  fact,  of  a  depressing 
nature — is  also  an  active  predisposing  cause. 

The  temperature  of  the  air  sufficient  to 
cause  sunstroke  is  unknown ;  whenever  the 
thermometer  is  above  98^  cases  occur,  below 
this  it  is  improbable.  Dr.  Crawford  also 
assigns  as  a  cause  a  peculiar  electrical  state  of 
the  atmosphere,  and  Dr.  Barclay  has  noticed 
that  cases  occur  with  increased  frequency  im- 
mediately before  a  thunderstorm,  but  'cease 
afterwards.  That  it  is  not  the  mere  heat 
of  the  sun*B  rays,  but  rather  the  heat  of  the 
air  and  the  extent  to  which  the  bodily  tem- 
perature is  raised,  which  cause  the  disease, 
appears  probable  by  the  fact  of  the  extreme 
rarity  of  sunstroke  on  board  ship  and  at  any 
elevation  above  the  sea ;  in  both  cases  cooling 
breezes  are  nearly  always  present. 

Mortality.  —  Sunstroke  is  a  most  fatal 
disease  ;  it  may  be  said  that  of  those  attacked 
half  die.  Dr.  Barclay  estimates  the  mortality 
as  equal  to  42734  per  cent.  Dr.  Butler,  43*3. 

Si/mptoms.  —The  symptoms  in  recorded  cases 
are  usually  sudden  insensibility,  the  face  either 
intensely  flushed  and  congested,  or  pale  and 
bedewed  with  a  cold  sweat  The  whole  venous 
system  is  engorged,  the  heart's  action  rapid 
and  irregular,  the  breathing  stertorous,  the 
conjunctivae  injected,  and  the  skin  dry,  harsh, 
and  intensely  hot.  In  some  cases  the  symp- 
toms are  more  gradual,  commencing  with 
giddiness  and  sometimes  boisterous  delirium, 
or  a  curious  half -insane  sort  of  terror.  In 
nearly  all  cases,  inquiry  shows  that  for  days 
before  the  attack,  the  skin  has  been  extremely 
inactive  and  micturition  frequent. 

Morbid  Anatomy.— The  most  striking  and 
characteristic  poMt-mortem  appearance  of  sun- 
stroke is  excessive  engorgement  of  the  lungs. 
This  engorgement  is  far  beyond  what  is  met 
with  in  any  other  disease.  There  is  generally 
some  congestion  of  the  cerebral  centres,  as 
evidenced  by  engorgement  of  the  vessels  of  the 
pia-mater,  the  choroid  plexus,  kc.  The  blood 
is  always  fluid. 

The  physiology  of  sunstroke  is  believed  to 
be  this,  that  the  heated  blood  circulating  in 
the  nervous  centres  arrests  the  nerve  currents ; 
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hence  the  blood  accnmolaies  on  the  right 
•ide  of  the  heart  and  in  the  longs,  and  death 
may  take  place  by  suffocation. 

Treatment   {blood  •  letting    and    the    cold 
douche).  —The  great  engorgement  of  the  lungs 
alone  shows  that  the  abstraction  of  blood 
is  the  grand   remedy  required.      The  great 
success  of  venesection  in  sunstroke  may  be 
gathered  from  various  published  cases;  see 
especiaUy  a  case  by  Mr.  Salter,  "Medical  Times 
and  Gaxette,"  1872,  vol.  ii.  p.  236.    Dr.  Ben- 
jamin Richardson  also  says  :  ^*  In  sunstroke 
the  conditions  of   disease  are  closely  analo- 
gous, if  not  identical,  with  those  induced  by 
lightning.    One  of  my  earliest  experiences,  an 
experience  that  has  made  me  hold  to  the 
thoughtful  practice  of  blood-letting,  had  re- 
ference to  this  disorder  and  its  treatment. 
A  man  was  carried  from  the  harvest-field  to 
the  residence  of  a  surgeon,  a  relative  of  mine, 
insensible  from  sunstroke.    The  patient  was 
carried  in  like  a  dead  man,  unconscious,  power- 
less.   He  was  livid,  but  breathing  at  intervals, 
and  there  was  still  some  audible  motion  of 
the  heart.    The  surgeon,  one  of  the  school  of 
Olive  and  Astley  Cooper,  and  one  who  had  no 
doubt  as  to  what  was  the  right  thing  to  do, 
acted  promptly.     '  He  will  recover,  if  we  can 
only  get  blood,*  was  the  remark  to  me ;  and  so 
the  man  was  held  up  by  his  mates  in  a  garden- 
chair,  a  fillet  was  put  round  each  arm,  and  a 
vein  was  opened  beneath  each  fillet.    At  first 
the  flow  of  blood  was  slow,  though  the  veins 
eversrwhere  were  distended  to  the  utmost ; 
then  the  stream  became  more  determinate,  and 
at  last  copious;  and  the  result  was  ihat  in  five 
minutes  the  man  was  breathing  freely,  was 
becoming  conscious,  was  recovering.     He  was 
simply  cured,  straightway  was  able  to  assist 
himself  to  walk  away,  and  without  any  other 
touch  of  medical  treatment  was  restored  to 
full  health  in  a  few  days.**— (Medical  Times 
and  Gazette,  1870,  vol.  ii.  p.  694.) 

Prevention  of  Sunstroke— lA^hi  clothing, 
large  straw  hats,  non-exposure  to  the  sun, 
abstinence  from  alcoholic  drinks  in  hot  cli- 
mates, and,  where  it  is  jiossible,  doing  all 
laborious  work  in  the  coolest  part  of  the  day, 
are  the  chief  precautionary  measures.  But 
besides  these,  there  are  those  which  the 
sanitary  authorities  may  provide,  such  as 
public  baths,  planting  trees  where  possible 
along  the  promenades,  and  ensuring  that 
streets  are  frequently  watered,  a  process 
which  most  decidedly  cools  the  air,  and 
renders  it  more  agreeable.  In  the  great  heat 
we  sometimes  have  at  harvest  -  time,  men 
should  certainly  be  discouraged  from  working 
in  the  field  at  midday;  it  is  far  better  for 
them  to  reap  in  the  early  hours  of  the  morn- 
ing, and  as  long  as  possible  after  sunset. 


The  word  "rarreyor,"  m  t 
sanitary  sense,  includes  any  person  appointed 
by  a  rural  sanitary  authority  to  perform  sij 
of  the  duties  of  a  surveyor  under  the  Poblie 
Health  Act. 

Any  local  authority  may  appoint  a  nr- 
veyor,  and  the  office  of  nuisance  inspector  ii 
compatible  with  it. —(P.  H.,  a.  192.) 

Snvem  Disiiifectaat— £te  Scgab. 

Bwemiing  BiokaeMi — ^Tliis  disease  ap- 
peared first  in  1485,  and  raged  in  August  siul 
September  of  that  year. 

"  Cains  gives  us  a  vivid  notion  of  its  sereiitj, 
when  he  says  of  those  whom  it  attacked, 
that    it    fearfully  invaded    them,  fohoiulj 
handled  them,  si>eedily  oppressed  them,  un- 
mercifully choked    them  ;    and  that  b  so 
small  numbers,  many  of  them  being  penou 
of  rank  and  mark.     It  immediately  kilkd 
some  in  opening  of  their  windows,  some  h 
playing  with  children  in  street  doors,  some  is 
one  hour,  many  in  two,  and,  at  the  longest, 
to  them  that  merrily  dined,  it  gave  a  sorrov- 
fnl  supper.     As  it  found  them,  so  it  took 
them :  some  sleeping,  some  waking,  some  is 
mirth,  some  in  care,  some  fasting,  some  foil, 
some  busy,  some  idle,  and  in  one  house,  three, 
five,  seven,  eight  or  more,  or  all ;  so  that  if 
the  half  in  any  town  escaped  it  was  thon^t 
great  favour."— (Gut,  Public  Health,  1874.) 
The  disease  was  a  fever  of  a  veiy  short  dars- 
tion,  with  pains  in  the  back,  limbs,  and  besd, 
accompanied  with  delirium  and   sleepiness. 
It  appeared  to  terminate  with  profusely  offen- 
sive sweats,  and  was  frequently  followed  bj 
one  or  more  relapses.    It  prevailed  exten- 
sively and  suddenly  over  a  laige  area— «.jr., 
London,   Stettin,   Dantsio,   Augsboig,  Hsa* 
over,  Cologne,  and  others  were  all  attacked 
simultaneously,  as  if  by  magic,  and  it  dis- 
appeared as  rapidly.     The  disease  did  not 
attack  the  poor  and  ill-fed,  but  nther  the 
rich,  the  gluttonous  and  intemperate. 

It  appeared  m  1506,  1517, 1528,  and  1551. 
This  last  epidemic  began  at  Shrcwsbory  io 
April,  and  made  its  way  through  Coventrj, 
Ludlow,  &c.,  to  London,  reaching  Limdon  in 
July.  From  the  7th  of  July  to  the  dOth  it 
killed  more  than  901  people,  and  then  pssied 
on  to  the  east,  made  its  way  from  then  to 
the  north,  and  in  September  ceased. 

It  has  been  argued  that  the  sweating  tidi- 
ness is  identical  with  influenziL  The  symp- 
toms are,  however,  more  those  of  relsposg 
fever,  although  in  almost  every  epidemic  ei* 
cept  the  last,  relapsing  fever  attacked  funioe- 
stricken  and  destitute  people,  whereu  the 
sweating  sickness  selected  the  well-to^o: 
the  relapses  also  were  more  freqneni  Sa 
Feveb,  Belafsiko  ;  Ikfluenza,  &c 


<w«ep,  CUnuMT— Tba  trade  of  ■  iveep 
diutj  and  uncleanly  ods,  uid  may  there- 
•  be  preiamed  to  be  unhaJthy.  There 
OD  tliii  iwint,  M  yet,  no  reliuble  atetii- 
It  U  a  geuenlly-received  opiuioa  that 
epa  nre  more  aabjcct  to  cancer,  eipeciaUy 
XT  of  the  icrotoni.  than  moD  of  other 
leu ;  but  %\'illiani  Uaynea  Walahe  girei  in 


thia  ■objeol  649  deatlu  from 
eanoer   oocuiring   amongat  people  foUcwing 
nriona  occupatioiu,  and  of  these,  three  only 
were  aweepa. 
Sweetmttaita— 5n  CoNrEcnosEUT. 
■SteBxTBU. 
■Set  KcifujicEa,  Pioa. 


T. 


ia  the  gecerio  name  pTcn 
to  tapewormi,  the  apeoiee 
of  irhich  are  very  ntimer- 
ona.  Thois  nhieh  have 
been  fouad  in  the  bnman 
inteetina  ore  aa  followa : 
Ttffnia  tot  iiim, or  commoa 
tapevormof  thia  country ; 
T.  itudiocanellata,  the 
comman  tapevoim  of  the 
Continent,  Soatb  Africa, 
and  India;  T.  Jlar^aitc- 
ta.  T.  Hona,  and  T. 
tlliptiea:  the  laat  three 
en  only  of  rare  occur- 
rence. BeiidsB  these, 
the  eytticercna  of  the  T. 
tiiargiiiaUi,  the  cyaticer- 
cua  of  the  T.  EchiiuKoc- 
cm,  and  perhapa  one  or 
two  othen,  hare  been 
foond  in  the  muaclea  or 
internal  organi  of  man. 

All  the  tapewomu  are 
rery  limilar  in  their 
hiitory  and  appearance. 
It  will  therefore  be  oou- 
veniant  to  trace  out  the 
life  ■  hiatoiy  of  the  T. 
lolittM,  aa  a  type  of  the 
leat,  begioaing  at  the 
egg.  The  egg  ii  very 
minute,  eboot  ,1,  of  an 
inch  in  diameter.  IM 
abell  ii  compoaed  of  on 
intimate  mixture  of  eel- 
careoDa  matter  with  aome 
organie  material,  and  ia 
Tery  thick;  it  poawaaei 
■n  eitntordinary  power 


I  Bgenta.     The  legmeuta- 

II  tion  of  the  yolk  and  its 

igreaaive  derelopment 

well  ahown  in  fig.  107, 

after  Leuckhart.    Theae 


couDtleu  myriad!  in  the  Jointa  of  the 
mature  tapeworm.  On  the  eitmgioDof  the 
jointi,  putrefaction  acta  them  free,  to  lie 
carried  by  winila,  water,  or  other  agonta 
whersTer  accident  may  determine  ;  and  they 
thus  may  be  eaten  by  man  and  animala  in 
food,  or  drunk  in  water.  The  embryo  may 
then  be  net  free  by  the  mptare  of  the  abell. 
whether  thia  rupture  take  place  by  mechanical 
rioIoDce  or  other  cauiea.  The  embryo  itaelf 
ii  a  little  TCiicle  about  ^-fp,  of  an  inch  in 
dinmetor,  amicd  with  tiny  ipikalota  on  one 
■ide,  as  ahown  in  the  two  lower  diagrama 
of  fig.  107.  The  embryo  ii  now  called  a 
protcolac,  and  can  make  actiTe  migrationa 
by  mcana  of  ita  tplkeleta  in  the  following 
manner:  The  differeot  pein  are  brought 
together  in  the  thniio  of  a  wedge ;  the  lateral 
paire  are  then  brought  backwarda,  a  ad  in  thia 
manner,  by  alternate  moremcDta  of  the 
apikeleta,  aiuilogoui  to  the  action  of  a  man 
■wimming,  the  proieolei  accompliihea  pre- 
gre»«ioQ  i    usually,   hoWBTer,   it  piereea    the 

swept  on  with  the  current  to  the  liier,  and 
there  become!  eacytteil.  A  third  stage  of 
deTeloptuent  coniista  in  the  fonnatiou  of 
aegments  near  that  portion  of  the  entoioon, 
next  to  its  oacula  and  huoklcts.  These 
■egmenta  are  tint  seen  in  the  form  of  niarke 
like  girdles;  the  embryo  ia  then  called  a 
itmbita.  Tliia  third  stage  completed,  farther 
development  cannot  take  place  unless  the 
liver  or  other  organ  affected  is  eaten  by  some 
animal  whose  intestine  ia  suitable  for  its 
growth.  The  circlets  of  booklets  attach 
tbemsclvea  te  the  intestine,  and  growth  and 
development  take  place  maiuly  towards  the 
neck  of  the  parasite  by  a  process  of  tranaverse 
fisaion,  the  ultimate  result  being  the  iirodno- 
tioD  of  the  mature  worm,  consisting  of  the 
head  (6g.  lOS)  and  body. 

The  head  ia  the  T.  tulivm  it  of  triangular 
form,  having  four  circular  projections.  Be- 
tween the  suckers,  and  anterior  to  tliGm,  is  a 
rudimentary  prcboacia  with  a  double  row  of 
hooka  I  their  shaiw,  number,  and  arrangement 
■ra  well  ahown  ia  Bg.  100,  aftn  Le^akbaA, 


The  head  ii  placed  on  ■  long  neck,  and  the 
neck  u  eoutinued  into  the  body  of  the  vomi, 
wliich   consiits  of   a  number   of   joinU   or 


mature  proglotti*  of  the  T.  toUaui  mi^i 
fied.  a  u  the  genitiJ  pore,  with  iU  pregiaiLI 
or  iheath  aldii;   b,  the  uniiouciis  nr 


Fig.  I as. 
proglottis,  and  is  ticmiaplirodite,  containing 
male  and  female  organi  of  geneiatiao.     FiS' 
110  (after  Bokitaniky)  ihom  the  parti  of  > 


Fig.  110. 
penii ;  t,  the  oviduct ;  d,  the  Hed  v«i«1 ;  f,  ifar 
iterui;  and/,  the  vajcular  »yBteuiof  vcsitk 
The  mature  legmenti  drop  off,  and  ire  (i- 
pelled  with  the  eicreta ;  they  often  cihibil 
very  active  movemeute  for  ■ome  time  ifts 
their  eipnlsiun.  The  tggt  become  free  geoe- 
rally  by  putrefaction,  loroetimei  by  puaic; 
aloDg  the  genital  pore,  and  thea  all  the  clmp 
enumerated  may  take  place.— (AlTKE-'i.| 

The  T.  mniiontndlata  differt  conEJdtr- 
ably  in  shape  from  the  T.  toliiiiu ;  it  ii  >  h«l- 
leis,  flat  headed  tapeworm  (fig.  113). 

Tlie  canto  of  t&peworm  is  niually  diiewd 
n*nt— that  ia,  meat  affectol  with  the  rpr- 
iercus  or  encysted  embryo  of  a  tji«wi>™. 
Pork  affected  with  the  Cyitirtrrat  rf'/nW 
n  eaalj  pork),  if  eaten  partially  cwksL  ii 
■he  cause  of  the  T.  tatiual  of  msn:  tl* 
:ystcerouso[  the  T.  iariliotan("al.i  bfcmd 
ji   the   muiclei  of   cattle,  and   thii  lipr- 


FiJ.  111. 
worm  is  developed  in  man  from  eilinc  M 
affected   with    these    cyitL      The  fuUon^ 
diagnml  show  the   cyiticerciu  of  tlie  f. 


Fig.  114. 

<fig.  III.  a  and  I  the  anhjeot.  thnt  irith  cue  in  feeding  cattle, 
'iofaarllaUi  from  I  ami  eip«oUlly  eniuringthiit  Ihay  hava  a  pure 
ho  brad  or  Cijili-  |  wstpi-iupplj,  tbcu  tnpownrms  might  be  eBtc- 
alluloia  from  mriuij  pork  (Gg.  114).  I11BII7  prcreated.    Mentahimld  b«  thorougbly 

II  ii  tba  opinion  of  thow  who  Imve  itudiad  1  eoulied,  ai  it  U  mrj  donbtful  if  idj  of  tbe 


nuduvmitllala,  natural 
h) ;  the  head  of  ths  T. 
ration  beef  Ifig.  113);  and 
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ora  can  exist  without  injury  in  a  heat  of  212° 
F.  Meat  affected  with  cysts  should  be  burnt, 
not  buried. 

Tallow-Melier— <S^  Trades,  Offensive. 

Tamarind— The  pulp  or  preserved  fruit 
or  pod  of  the  Tamarindut  Indica,  or  T,  occi- 
dm  tali 8.  According  to  Vanquclin's  analysis, 
tamarinds  contain  9 '40  per  cent,  of  citric 
acid,  1'55  per  cent,  of  tartaric  acid,  '45  per 
cent,  of  malic  acid,  3*25  per  cent,  of  bitartrate 
of  potash,  and  12'.5  per  cent,  of  sugar,  besides 
gum,  vegetable  jelly,  parenchyma,  and  water. 
Tbey  iH>9sess  refrigerant  and  mildly  laxative 
properties.  They  have  been  found  as  an 
adulterant  of  opium. 

Tallies,  Cisterns  — The  distinction  be- 
tween tank  and  cistern  is  not  very  obvious, 
as  they  are  both  water-tight  receptacles  com- 
monly usofl  for  the  storing  of  fluids,  and  dis- 
tinguished from  reservoirs  by  their  moderate 
size,  and  by  the  fact  that  they  are  generally 
covered. 

The  tanks  within  the  scope  of  this  work 
are  those  used  for  the  storing  of  moderate 
quantities  of  water  or  sewage,  whilst  the 
cisterns  are  those  which  are  used  for  the  sup- 
ply of  water  to  houses,  and  generally  have 
8upply-pii)es  attached  to  them. 

The  size,  the  material,  and  the  position  of 
tank»  will  de^iend  entirely  upon  the  puri>oses 
for  which  they  are  required.  If  a  tank  is 
constructed  for  the  pun>08e  of  storing  rain- 
water for  household  purposes,  it  should  be 
mado  of  the  clieapcst  water-tight  material 
procurable.  Mr.  Bailey  Dunton  strongly  ad- 
vises the  use  of  concrete  as  a  material  for  this 
purpose,  and  he  remarks  that  the  commonest 
lime,  properly  slaked  and  mixed  in  due  pro- 
portions with  clean  gravel  and  sand,  or  with 
burnt  clay,  ballast,  or  even  sifted  chalk  itself, 
if  faced  with  Portland  cement,  will  make 
admirable  tanks.  In  some  x>art8  of  the  chalk 
districts  an  even  simpler  process  has  been 
adopted — viz.,  by  merely  excavating  a  cavern 
with  an  opening  at  the  top,  and  lining  it  within 
by  a  water-tight  cement.— (The  Storage  of 
Water,  by  Bailey  Denton,  C.E.) 

In  rural  places  where  drinking-water  is 
scarce,  it  is  an  excellent  plan  to  supplement 
the  ordinary  supply  by  storing  up  rain  in  tanks 
of  the  cheap  construction  alluded  to.  There 
are  few  places  in  England  in  which  20  inches 
of  rain  cannot  be  collected  even  in  the  driest 
year.  "  Take  an  ordinary  middle-class  house 
in  a  village,  with  stabling  and  outbuildings  ; 
the  space  of  ground  covered  by  the  roofs  will 
frequently  reach  10  poles,  while  the  space 
covered  by  a  fsirm -labourer's  cottage  and  out- 
building will  be  2^  i>ole8.  Assuming  that  the 
roof  is  slate,  and  the  water  dripping  from  it 


is  properly  caught  bj  eare-troughing,  sad 
conducted  by  down  pipei  and  imperviou 
drain-pipes  into  a  water-tight  tank  sufficie&d; 
capacious  to  prevent  overflow  under  any  er- 
cumstanccs,  and  that  bj  this  method  20iiidii 
of  water  from  rain  and  dew  are  collecte*i  ii 
the  course  of  the  year,  the  private  honsei  «il] 
have  t^e  command  of  28,280  gallons,  and  tit 
cottage  7070  gallons  in  a  year.  .  .  .  A  iuk 
16  feet  long  and  10  feet  wide  will  hold  1«4) 
gallons  in  every  foot  of  depth,  and  where  tie 
water  is  not  wanted  for  drinking,  it  need  not  U 
covered,  except  with  a  common  boardii^d  dott- 
ing roof  of  half -inch  boards  fastened  togetkr. 
This  floating  roof  keeps  the  water  clean,  m 
prevents  evaporation." — {Op,  ciL) 

Where  expense  is  no  object,  the  very  ben 
material  to  construct  tanks  or  cisterns  of  u 
slate.  The  slate  slabs  must  be  set  in  good 
cement,  and  not  in  mortar. 

Mr.  R.  S.  Bom  strongly  recoromeods 
wrought-iron  dstems,  coated  with  a  tar  com- 
position, which  prevents  corrosion.  Zinc  ii 
also  little  acted  upon  by  water,  and  is  eov 
much  used.  Lead;  although  durable,  shoiiM 
never,  if  possible  to  avoid  it,  be  selected. 

Tanks  or  cisterns,  if  used  for  the  supply  or 
storage  of  drinking  •  water,  should  be  fre- 
quently cleansed  out,  and  should  alwavi  he 
placed  in  such  positions  and  so  arranged  as  to 
be  readily  inspected. 

Tanks  have  recently  been  fitted  up  with 
filters,  and  this  has  proved  a  valuable  idea. 
Cisterns  are  often  rendered  unwholesome  hj 
the  overflow  -  pipe  passing  directly  into  the 
sewer,  so  that  sewer  gases  pass  up  and  are 
absorbed  by  the  water.  The  only  effeettul 
remedy  for  this  is  to  disconnect  entirely  the 
sewer  from  this  pipe,  which  should  open  above 
the  ground  over  a  trapped  grating. 

Separate  cisterns  should  be  provided  for 
drinking  and  culinary  purposes,  and  for  fop- 
plying  the  water-closets,  and  on  no  accoont 
should  the  same  receptacle  be  used  for  both 
these  purposes,  unless  special  precautions  uv 
taken  to  avoid  pollution  of  the  water  by  fool 
gas.  A  disinfectant  fluid  may  with  advantage 
be  mixed  with  the  water  supplying  the  water- 
closets. 

Dead  vegetable  or  animal  matter  should 
never  be  able  to  find  its  way  into  the  cistero, 
and  frequent  inspections  should  preclude  tbe 
l>ossibility  of  such  substances  remaining  there 
for  any  length  of  time. 

In  ships  there  should  be  three  tanki-<me 
containing  salt,  another  frah,  and  a  third .a7- 
tcred  water— and  the  contents  of  each  thoald 
be  legibly  written  upon  it.  A  store  of  salt 
water  is  useful  on  board  ship  for  playing  on 
the  latrines,  &c.,  and  may  prove  invaluUe 
in  case  of  fire.    It  is  much  better  to  take 


water  out  in  tuiki  thui  in  ouki.  (or  it  ii  FSg.  113  sboiri  u  ■ection  of  ■  tank  fitted  up 
not  (o  lubla  to  become  bad,  uid  tanka  are  |  witb  one  of  the  London  and  Gecenl  Wktet- 
nis<^  mora  euil;  and  thDroaghly  olcatued  PurifjiDgCompuny'afilten;  iteipIumitMlt. 
tluta  euki.  Thii  i*  an  ndniimblo  nrmngenient. 


lonlanthority.HP- H.,  t.  G4,  70.)    SrtFih- 
TXU ;  Sewaqi  i  Tanks,  Flcus  ;  Wates. 

Taaka,  Flnah—Theie  ore  tanki  at  the 
head  of  drain*,  or  conneot«d  with  Hwcra,  for 
the  puipOM  of  fluihing  them. 

One  of  the  but  ia  an  automBtic  tank  in-         „.        . , 
T»t«l  and  patented  by  Mr.  E«Ker.  Field,     f;"""  «■;!  "^d  gt.pe..ag« 
C-.E.    It  i.  on  the  un.e  princiide  aTthe  meWt:     "'?..''^  '?''«■  "  f "ff-"  <l'^mP";t' 
lank  docribed  in  article  Sewage.     It  con- 
j  of  a  cjlmclrica] 


Pure  tannin  ia  jiarfeetly  eolourleii,  and  U 
unccyitnlliaable.  It  bai  an  aitringent  ta*t«, 
and  ii  freulr  aolubls  in  water,  leu  io  in 
alcohol,  and  only  very  alightly  in  ether.  It 
reddena  vegetable  bluea.  When  boiled  with 
acida,  it  auiniilatci  water,  aud  dividet  into 
"     Lted  In 


_ki.k    _._)..  ,«    I.  ...f  .   _  ..™...i(„      Ti.»  tttnnntet,  which  ore  charaetoriaed  by  atrikii 

wnicn  may  be  made  of  any  capacity.    The  ,       * ,    ,     -.,          ,.     >■       <■  , ,   m 

.  ,  4    .     .'         ,          1    ,1.      1     1           ,-,  .    1  adoephlackwithpcraaltaof ironOnlt).  Tanni 

mlet  la  t™pi*d,   and   the    tank   mutilated.      , ' .      ' .,_:,,,  ™,.,i„ 


led  by  atrikins 


II  glleil 


™pi*d, 
a  outlet  ii  a  aiphon  ao  flxeil  that 
charge  can  take  place  until  tlie  tank  : 
with  liquid,  but  when  it  is  full  the  aipbon 
immediately  coinea  into  action,  and  the  tank 
empties.     It  ii  thua  a  naeful  little  apparatui 
to   connect  with  a  bat:k  -  kitchen  aiuk.   the 
draina  of  a  country  home,  or  the  draina  of  two 
or  three  cottagei.     It  ia  eapecially  Taluablo 
where  water  for  flaihing  iiur]«ae«  ia  acrnce, 
aa  by  tbia  arrangement  the  alop-water  iUelT 
clean  the  pii«a. 


TMwln,  or   Taanlo   Add  (C,:H~0, 
Streceeh)— Tbia  acid  ia  obtained  io  a  itate  i 
parity  from  the  nutgall,  an 
dnced  upon  the  learea  of 
IQutmt  inftOoria)  by  th*    , 
naUbrmewpteniwlnMet.    Thsnutgalloon-  !  — (Uaxor.) 


forma  a  reinarkalile  oninpound  with  gelatine, 
itnta  the  batia  of  leather.     'W'ben 
f  geljttine  or  iainglaae  ia  added  to 
an  aqueuui  iufuiion  of  any  regetable  contain- 
ing tannic  acid,  a  copiaui  gelutiuuui  prccipi- 
tute   occun,   which  ia   aoluble    in   exocaa  of 
gelatine.     If  a  piece  of  raw  hide,  freed  (lom 
hair,   be  immeru'd  in   a  auiution  of  tenuis 
acid,  the  gelntiuoua  tiaaae  gradnally  combioM 
with  the  acid,  and  rctaina  it  in  the  form  of 
leather,  the  aapt-mataiit  liijuid   1-ving  ulti- 
mately eompletely  freed  from   all  tnicea  of 
tanuin,if  the  piece  of  akin  be  of  auffioient  aiie. 
Eilimalion  of  Tanaiii—l.   Odaliac  ProetU. 
reacence  jim-  .  —Add  a  mJutiunofgelatiDcto  the  liquid  oon- 
icciei  of  oak     tnining  tannin,  coUectthepredpitate,  dryand 
icture    of    a  j  weigh  it.    100  graini  equal  40 gnina of  tannin. 
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2.  AUerCs  Process  for  Estimating  the  Tan- 
nin in  Tea.— Five  grammes  (77*16  grains)  of 
lead  acetate  are  dissolved  in  water  and  di- 
luted to  1  litre  (35*27  fluid  ounces),  and  the 
solution  filtered  after  standing.  The  indicator 
is  made  by  dissolving  5  milligrammes  ('07715 
grain)  of  pure  potassium  ferricjanide  in  5 
cubic  centimetres  (84*8  minims),  and  adding  an 
equal  bulk  of  strong  ammonia  solution.  One 
drop  of  this  test  will  detect  *001  milligramme 
of  tannin,  or  1  milligramme  dissolved  in  100 
cubic  centimetres  of  water.  The  precipitating 
power  of  the  lead  solution  is  ascertained  by 
diluting  10  cubic  centimetres  of  it  to  about 
100  cubic  centimetres  with  boiling  water,  and 
adding  to  it  from  a  burette  a  solution  of  '1 
gramme  of  pure  tannin  in  100  cubic  centimetres 
of  water.  After  adding  10  cubic  centimetres  of 
the  latter  solution,  about  1  cubic  centimetre 
of  the  liquid  is  withdrawn  with  a  pipette  and 
passed  through  a  small  filter,  the  drops  being 
allowed  to  fall  on  to  spots  of  the  indicating 
solution  previously  placed  on  a  porcelain  slab. 
If  no  pink  coloration  is  observed,  another  small 
addition  of  the  tannin  solution  is  made,  a  small 
portion  of  the  liquid  filtered  and  added  to  the 
indicator  as  before,  the  process  being  repeated 
until  a  pink  colour  is  observed.  The  greatest 
delicacy  is  obtained  when  the  drops  of  the 
liquid  from  the  funnel  are  allowed  to  fall 
directly  on  to  the  spots  of  the  indicator,  in- 
stead of  observing  the  point  of  junction  of 
the  liquids.  The  reaction  being  complete,  a 
second  estimation  is  made,  and  in  this  case 
almost  the  full  volume  of  tannin  solution  can 
be  added  at  once.  It  is  necessary  to  use  the 
purest  tannin  for  the  purpose,  as  a  serious 
error  may  otherwise  occur,  some  sam^des  of 
commercial  tannin  having  little  more  than  half 
the  precipitating  x>ower  of  the  best.  Exactly 
the  same  process  is  employed  for  estimating 
the  tannin  in  tea,  the  decoction  being  substi- 
tuted for  the  standard  tannin  solution,  and 
added  to  the  lead  solution  as  before. 

The  solution  of  tea  is  prepared  by  boiling 
2  grammes  of  a  finely-powdered  sample  with 
about  80  cubic  centimetres  of  water  for  half 
an  hour.  The  decoction  is  strained  through 
fine  muslin,  the  particles  of  leaf  returned  to 
the  flask,  and  the  boiling  resumed  for  an  hour 
with  the  same  quantity  of  water  as  before. 
The  process  is  repeated  till  no  more  colouring 
matter  is  extracted.  The  whole  of  the  solu- 
tion is  set  aside  to  allow  any  particles  that 
may  have  passed  through  the  muslin  to  sub- 
side, when  the  liquid  is  decanted  from  the 
sediment,  the  last  portions  passed  through  a 
filter,  and  the  whole  decoction  made  up  to 
250  cubic  centimetres.  This  diluted  solution 
is  ready  for  use  in  the  burette,  the  remainder 
of  the  process  only  occupying  a  few  minutes. 


The  volume  of  tannin  or  tea  solution  it  k 
necessary  to  add  to  100  cubic  centimetra  <f 
pure  water  in  order  th&t  a  drop  may  gi?e  tk 
pink  reaction  with  the  ferricyanide,  ii  s&V 
tracted  from  the  total  amount  run  from  \k 
burette.     If  the  solutions  are  made  of  xhi 
strength  here  described,  10  cubic  centimetre 
of  the  lead  solution  will  precipitate  about  14 
milligrammes  of   pure   gadlotannic  acid,  sU 
therefore  the  volume  of  tea  solution  added  c«- 
tains  *01  gramme  of  tannin.    If  all  the  weig^ 
and  volumes  above  mentioned  are  observed, 
125  divided  by  the  number  of  cubic  centimetra 
of  tea  solution  used  will  give  the  percenugt 
of  tannin. 

Rislcr  BeunaVs  method  is  extremely  aiefal 
in  those  cases  where  a  determination  of  tamiii 
is  of  rare  occurrence,  as  no  volumetric  toh- 
tions  are  required  to  be  made.  The  tannin  it 
precipitated  by  a  solution  of  crystallised  proto- 
chloride  of  tin,  strength  about  8  grammes  totb« 
litre,  and  to  which  has  been  added  2  grammei 
of  chloride  of  ammonium.  The  precipitate  d 
prototannate  of  tin  is  collected  on  a  weighed 
filter,  dried  at  217**  F.  (100°  C),  wcigheii, 
ignited,  oxidised  with  nitrate  of  ammcnia, 
and  the  binoxide  of  tin  thus  obtained  ii 
weighed  ;  from  this  the  corresponding  anionnt 
of  protoxide  is  calculated,  and  the  weight  of 
the  dried  precipitate  deducted  from  the 
latter,  the  remainder  representing  the  tannk 
acid. 

Fleck's  process,  modified  by  A.  Pavesi  and 
£.  Botondi.  This  is  a  very  convenient  method 
to  estimate  tannin  in  wine.  It  is  based  upon 
the  fact  that  an  ammouiacal  solution  of  cnpric 
acetate  precipitates  tannin  alone  without  af- 
fecting gallic  acid,  nor  does  it  affect  the  other 
constituents  of  wine.  The  amount  of  tannin 
can  be  ascertained  by  estimating  the  copper 
remaining  in  solution,  or  that  contained  in  the 
precipitate. 

Hammer* s  process  is  based  upon  the  princi- 
ple that  if  the  specific  gravity  of  a  liquid  con- 
taining tannic  acid  with  other  sulntancts  in 
solution  is  determined,  and  then  the  tannic 
acid  is  removed— the  fluid  not  being  othenroe 
altered  by  the  process — and  if,  finally,  the 
specific  gravity  is  redetermined,  the  loss  of 
specific  gravity  will  be  proportional  to  tbe 
percentage  of  tannic  add  present  in  the  solu- 
tion. The  best  material  to  remove  the  t&n- 
nin  is  hide  -filings  —  that  is,  a  piece  of  hiJe 
which  has  been  prepared  for  tanning,  dried 
and  reduced  by  means  of  a  file  to  a  cosrse 
powder.  Four  parts  of  such  a  powder  are 
sufficient  to  remove  one  part  of  tannin  from 
a  fluid. 

The  specific  gravity  of  the  liquid  containing 
the  unknown  quantity  of  tannin  is  carefully 
determined,  a  sufficient  quantity  of  the  powdir 
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•baken  up  with  it  for  a  short  time,  and  the 
specific  gravity  redetermined ;  to  the  difference 
»dd  1,  and  then  the  amount  of  tannin  is  found 
by  the  use  of  the  following  table  :— 

TABLE  showing  the  Specific  Gravitt  of 
Dilute  Solutions  of  Tannin  at  60°  F. 


Sfwciae 

Tuinln. 

Vtr 

ornt. 

Bpfdfle 

Tannin.  1 

rSpecifle 

Tuinii. 

OtmTitj. 

iir^yitj. 

Per 
omit. 

Gimvity. 

oeuL 

1-0000 

0  0 

10068 

1-7 

10136 

3  4 

1-0040 

0  1 

1007« 

18 

10140 

36 

1-0080 

U-2    ' 

10076 

1^ 

10144 

3  6 

10012 

0  3 

10J>80 

20 

10148 

3-7 

1-001(5 

0*4 

l-0<.«4 

21 

1-0162 

8  8 

1-00-JO 

0  5 

1-(K)88 

2-2    i 

1-0166 

3^ 

1KW24 

0  6 

10002 

23 

1  0160 

40 

1-0O28 

0  7 

10096 

2-4 

1*0164 

41 

1-0032 

0-8 

l-OKM) 

2  6 

10168 

4-2 

1-0036 

0  9 

10104 

26 

10172 

43 

1-O040 

1*0 

lOlos 

2  7 

10176 

44 

1-W44 

11 

10112 

2-8 

10180 

4  6 

ltK48 

12 

1     10116 

2^ 

10184 

40 

10052 

13 

10120 

3  0 

10188 

4-7 

11K66 

14 

10124 

31 

10192 

4  8 

I'Oceo 

15 

1-012S 

3-2 

10196 

4^ 

1*0004 

l*fi 

1 1>132 

3  3 

1-0:01 

60 

T^uiyarda — We  have  no  reason  for  believ- 
ing that  tanyards,  notwithstanding  the  dis- 
gusting exhalations  which  arise  from  them, 
produce  any  deleterious  effects  on  the  neigh- 
booriiig  inhabitants,  and  the  mortality  amongst 
men  employed  in  these  yardt  is  not  excessive. 

Tapeworm— iS^e  TiENi^. 

Taiiiooa— A  starch,  in  the  form  of  small, 
rregular,  transparent  granules,  prepared  from 
he  roots  of  the  Manihot  utUimma^  a  plant 


TAPIOCA 
JgmeM 


Fig.  116. 

cultivated  in  Africa,  India,  and  other  hot 
countries.  The  microscopical  appearances  of 
tapioca  may  be  gathered  from  fig.  116.  See 
Stabch,  &o. 


Tar  (Pix  Uquida) — A  liquid  bitumen  pre- 
pared from  the  wood  of  Pinus  sylvestria  and 
other  pines  by  **  destructive  distillation."  It 
is  a  very  complex  substance ;  sxiecific  gravity 
about  1*040.  It  contains  altered  resin,  an 
ompyreumatic  oil,  in  which  numerous  sub- 
stances—such as  creosote,  paraffine,  picamar, 
kapnomor,  &c. — are  found. 

Coal  tar,  produced  during  the  distillation 
of  bituminous  coal  for  gas,  possesses  a  density 
of  1*120  to  1*150,  the  lightest  tar  containing 
the  largest  proportion  of  liquid  oils.  Coal 
tar  contains  ammonia,  aniline,  picoline,  quino- 
line,  and  pyridine;  acetic  acid,  phenio  acid 
(carbolic  acid),  rosolio  and  brunolic  acids ; 
benzole,  tolnol,  cumol,  and  cymol ;  naphtha- 
line, anthracene,  chrysene,  and  pyrene,  &c 

The  oil  of  tar  is  a  very  jMwerf  ul  vegetable 
irritant.  Ten  drachms  cause<l  the  death  of 
a  gentleman  to  whom  it  had  been  sent  by 
mistake  for  a  black  draught.  Its  irritant 
qualities  are  due  to  the  presence  of  Cbeosote 
and  Carbolic  Acid,  which  see. 

Both  these  varieties  of  tar  have  been  em- 
ployed for  disinfecting  purposes.  The  creosote 
in  the  wood  tar  and  the  carl)olic  and  cresylic 
acid  in  the  coal  tar  give  this  disinfecting 
power.  From  the  earliest  date  it  has  been 
usual  to  bum  tar-barrels  during  the  time  of 
epidemics,  and  some  savages  use  petroleum  as 
an  application  to  wounds.  Tar  acids  arrest 
decay  and  prevent  oxidation;  they  antisept 
and  disinfect,  but  do  not  prevent  the  oxida- 
tion of  inorganic  matters.  See  Acid,  Car- 
bolic ;  Creosote  ;  Disinfectants,  &o. 

Tartar,  Salts  of  [Argal  or  Orgol,  impure 
bitartrate  of  ;)otoMrt)— Cruclo  tartar  is  the 
concrete  dci)08it  formed  upon  the  sides  of 
casks  and  vats  during  the  fermentation  of 
grape-juice.  That  obtained  from  white  wine 
is  trJiile  arffal,  and  that  from  red  wine  red 
aryal.  After  purification  it  forms  cream  of 
tartar, 

Tartar  Emetic  (tartaratcil  antimony, 
KSbC4H407HjO). — Prepared  by  mixing  cer- 
tain quantities  of  oxide  of  antimony  and  acid 
tartrate  of  ))otash  with  water,  so  as  to  form  a 
paste,  allowing  the  mass  to  stand  for  twenty- 
four  hours,  boiling  in  water  for  a  quarter  of 
an  hour,  filtering  the  solution,  and  allowing 
the  clear  filtrate  to  crystallise. 

Tartar  emetic  has  been  taken  with  suicidal 
intent ;  it  has  found  its  way  by  accident  or 
design  into  food,  and  it  has  been  administered 
for  the  criminal  purposes  of  producing  death 
or  inducing  abortion. 

The  symptoms  of  acute  poisoning  by  this 
salt  are,  shortly,  those  of  an  irritant  metallio 
poison.  Within  a  time  varying  from  a  few 
minutes  to  half  an  hour  after  taking  some- 
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thing  which  had  a  nauseoui  metallic  taste, 
there  is  great  pain  in  the  bowels,  and  a  proi- 
tration  and  f aintnets  amounting  to  collapse  ; 
▼omiting  and  purging  speedily  come  on,  and 
in  this  way  most  of  it  may  be  eliminated,  and 
recovery  may  take  place  from  such  large 
doses  as  200  grains.  On  the  other  hand,  in  a 
few  recorded  cases  vomiting  has  been  absent, 
purging  and  convulsions,  followed  by  death  in 
a  few  hours,  beint;^  alone  noticed.  Those  who 
rally  from  the  first  effects  of  the  poison,  sel* 
dom  recover  entirely  for  several  days,  and  in 
some  cases  a  vesiculo-pustular  eruption  has 
been  noticed  about  the  fourth  or  fifth  day. 

In  chronic  f)oisoning  by  antimony,  of  which 
there  are  now  several  criminal  cases  on  record, 
the  symx)tom8,  according  to  Mayerhofer  and 
Taylor,  are  frequent  vomitings,  diarrhoea  al- 
ternately with  constipation ;  weak,  frequent 
pulse ;  paleness  of  the  face ;  loss  of  muscular 
power,  accompanied  often  with  jaundice  and 
pustular  eruptions.  Death  takes  place  gene- 
rally from  exhaustion.  Of  course  there  may 
be  remissions,  and  the  disease  will  be  modified 
according  to  the  frequency  of  the  repeated 
doses. 

It  Lb  di£Scult  to  say  what  would  be  a  fatal 
dose  of  tartar  emetic ;  as  much  as  200  grains 
have  been  taken  by  an  adult,  who  yet  recovered. 
On  the  other  hand,  the  smallest  fatal  dose 
on  record  was  that  of  )  of  a  grain,  which  killed 
a  child,  and  2  grains,  which  killed  a  man.  ^  A. 
Taylor.) 

Post-mortem  Appearance8.^CongeBiAon  and 
inflammation  of  the  mucous  membrane  of  the 
stomach,  extending  sometimes  to  the  small 
intestines  ;  very  often  congestion  of  the  lungs 
and  of  the  brain,  and  occasionally  a  similar 
condition  of  the  gullet. 

Tests. — Tai-tar  emetic,  when  heated,  decre- 
pitates at  380*'  F.,  sublimes  at  480o  F.,  and 
chars  at  550^  F.  The  metal  antimony  can  be 
obtained  in  the  form  of  a  metallic  bead  by 
heating  the  salt  in  the  blowpipe  flame.  Solu- 
tions of  tartar  emetic  give  an  orange-coloured 
sulphide  of  antimony  when  treated  with  sul- 
phuretted hydrogen,  and  when  solutions  of 
tartar  emetic  are  evaporated  in  glass,  they 
leave  a  crystalline  deposit ;  the  crystals  are  in 
the  form  of  tetrahedra  or  some  modification 
of  the  cube. 

Antimony  in  the  metallic  state  may  be 
recovered  from  organic  liquids  by  precipitating 
it  on  slips  of  copper  after  the  manner  of 
Keinsch  (see  Arsenic),  or  it  may  be  detected 
by  adding  a  little  of  the  fluid  to  a  Marsh's 
apparatus ;  if  antimony  be  present,  a  jet  of 
tiie  gas  when  inflamed  gives  a  metallic  crust, 
which  is  distinguished  from  that  of  arsenic  by 
its  ivsoIubUity  in  cliloride  of  lime  and  its  5o/u- 
bility  in  protochloride  of  tin. 


Antidotes, — Tannin,  and  therefore  mj 
vegetable  infusion  oontaining  tannin,  such  » 
infusion  of  tea,  bark,  &c. 

Adulteratums.— Cream  of  tartar;  this  cu 
be  detected  by  its  being  less  soluble  in  witer 
than  tartar  emetic,  and  by  finding  that,  npca 
the  addition  of  a  small  quantity  of  earbowik 
of  soda  to  a  boiling  solution  of  the  suKpected 
salt,  the  precipitated  oxide  of  antimony,  whid 
is  at  first  thrown  down,  becomes  retlisMlTed 
from  the  presence  of  the  free  acid  of  the  add 
tartrate  of  potash.  Iron  is  sometimes  pK> 
sent ;  this  is  easily  detected  by  the  additioa 
of  a  mixture  atferro  and /erri  cyanide  of  fo- 
tassium,  which  will,  if  iron  be  present,  thzuv 
down  a  bulky  precipitate  of  Prussian  blue. 

Te»— The  dried  leaves  of  the  Chinese  t«t 
plants  Thea  Bohea  and  T,  viridis^  which, 
according  to  the  authority  of  Bentham  sad 
Hooker,  form  a  section  only  of  the  genu 
Camelliaj  a  tribe  of  i>lant8  with  which  v« 
are  all  familiar  in  this  country.  T.  riridit 
abounds  in  the  northern  districts  of  Chtni. 
where  it  is  cultivated  on  the  fertile  slopes 
of  the  hills.  T.  Bohea  is  cultivated  in  the 
southern  parts  of  China,  esi^ecially  about 
Canton.  The  tea  plant  is  indigenous  in  China, 
Cochin-China,  Japan,  and  the  northern  partf 
of  the  eastern  peninsula  of  India,  and  hu 
been  introduced  into  Britiih  India  on  the 
southern  declivities  of  the  Himalayas,  Jstk, 
the  Kong  Mountains  in  Western  Africa, 
Brsral,  Madeira,  and  other  warm  and  tem- 
perate countries.  It  is  capable  of  flourishisg 
in  all  latitudes  between  0**  and  40°. 

Comumplion, — The  consumption  of  tea  in 
the  United  Kingdom  in  1853  amounted  to 
58,000,000  lbs.  (25,000  tons).  In  1858  the 
amount  imported  was  as  much  as  75,432,5^ 
lbs.,  representing  a  value  of  £5,206,618;  and 
in  the  years  1871-72  the  quantities  imported 
were  as  follows:  (1871)  169,898,303  lbs., 
valued  at  £11,635,644;  (1872)  184,927,148 
lbs.,  valued  at  £12,933,14.3. 

Varieties  of  Tea, — Both  black  and  green 
tea  are  obtained  from  each  variety  of  the 
plant. 

Oreen  tea  is  prepared  from  young  leave* 
which  are  roasted  over  a  wood  fire  within  an 
hour  or  two  after  being  gathered.  The  Uafk 
tea  leaves,  on  the  other  hand,  are  allowed  to 
lie  in  heaps  for  ten  or  twelve  hours  after  they 
have  been  plucked,  during  which  time  they 
undergo  a  sort  of  fermentation ;  after  going 
through  certain  processes,  the  leaves  are  dried 
slowly  over  charcoal  fires. 

The  following  are  the  chief  varieties  of 
grrtn  tea:  Young  Hyson,  Gunpowder,  Im- 
perial, Hyson,  Hyson  skin,  and  Single  (or 
Twankay). 


TSA 


(S8S1 


TU 


ig  tlie  blark  tea  majr  be  citeil  the  fol-  |      The  itomala  »n  coofinetl  prindpally  U 
nlm  pUoed  in  order  oC  excellence ;  i  Dodar  larfice  of  the  leaf ;  they  tre  it 

Soachy  (caper).  Souchong,  Campoi,  I 
.  Oolong.  Bnil  Bolioa. 
a  "a  socklled  beoauae  itiaaapnT 
and  not  tea  at  nlL  It  consiita  of  ilnit  | 
tuTen.  lomGtiinea  of  foreign  ieavei  and 
ule  up  by  menni  of  itarch  or  gum  into 
Atse<i,  which  are  afterwanla  painted 
Durcd  an  aa  to  reacmble  either  black 
1  Eunpowder.  The  ikill  eihihited  in 
rieatiim  of  thia  apuriom  article  i* 
!Bt.  and  we  have  met  with  st  leaat  a 
irietici  of  it,  differing  from  eash  other 
izo  and  colouring  of  the  little  rouaaea."  I 

lai  is  mails  from  the  refute,  Lc., 
e  broken  leuvca  and  twigi  of  tea  | 
1  into  form.  The  Tartnra  nae  thii  j 
ley  Toluce  it  to  powder,  and  boil  it 
le  alknline  water  of  the  ateppea,  to 
alt  and  fat  have  been  added ;  and  thia 
•n,  mixed  with  milk  and  butter  and  a 
aated  nieal,  they  eoaiurae  ai  an  article 
stance.    It  i>  alio  nied  id  the  nme 

.  SmithcarefuUyeatimated  the  avenge 
of  a  apoonful  of  different  kinda  vt 
le  reanlta  are  aa  follow* : — 

WelKhlTfB    TTmBbftoT 


iDHrial  ...        in  '7 

teaa  are  artificially  aoonted,  it  ia  not 
KCiiary,  however,  to  enter  into  the 
(lunueil. 

tart  n/  the  Tta  Ltaf.—Tba  boidet  is 
t  nearly,  bat  not  quite,  to  the  atalk ; 
maiy  veina  run  out  from  the  midrib 
o  tbe  Wrder,  and  (hen  tnm  in,  aa  that 
ct  apace  ia  left  between  them  and  the 
The  leaf  may  tary  in  aize,  ihape,  Ac. , 
imelimca  broader  and  aometime*  long 

117-120  tbow  the  tea  plant,  the 
Jter  infuiion,  and  the  shape  of  tbe 
leavea  wliich   baTs  been   found  aa 

leaf   examined  by  the  microicope  ia 
3  be  made  up  of  cindermic  cella,  ato- 
arenchj-matouB  cella,  and  baira. 
tpidermio   cella  vary  greatly  in  li 
ig  (o  tbe  age  and  aize  of  the  leaf. 


1  are  fanned  of  two 
I  cella.  Around  the  atomatt  an  aeen 
I  and  cnrred  epidetnuo  MlU. 
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The  hairs  arc  also  found  only  on  the  under 
■urfuce  of  the  leaf ;  in  the  young  leaf  they  are 
very  numerous,  but  when  the  leaf  becomes 
old,  they  are  often  altogether  absent.  The  cells 
are  short,  jwinted,  and  undivided.  Tlie  jwuren- 
chyma  of  the  leaf  is  made  ux)  of  cells  which 
possess  no  ]>eculiaritics. 

Chemical  Compimtion  of  Tea. — Tea  contains 
a  nitrogenous  alkaloid  called  tbclne,  querci- 
tannic  acid,  gallic  acid,  boheic  acid,  quercetin, 
oxalic  acid,*  volatile  oil,  chlorophyll,  gum, 
resin,  wax,  albuminous,  woody,  and  colouring 
matters,  and  salts  (ash). 

The  following  is  Mulder's  analysis  of  tea :— 


Black  Tea. 

Giveti  Te«u 

Essential  oil 

0-00 

0  79 

Chlorophyll 

1-84 

2*22 

Wax  .... 

A  00 

0-28 

Resia 

364 

2-J2 

Gum  .... 

7-28 

8-56 

Taniiin 

12-8S 

17  HO 

Theino        .        .        .        . 

0-46 

0  43 

Extractive  matter 

.       21 -.'W 

22 -81) 

CoUiuring  substances 

1019 

2:joo 

Albumen   . 

•J -80 

3  00 

Fibre 

2S-33 

17ft0 

Ash  (mineral  substances) 

6-24 

5W 

The  amount  of  theine  is  certainly  under- 
stated, and  dried  tea  probably  contains  1*8  per 
cent,  of  theine  ;t  2'6  of  albumen;  97  of  dex- 
trine ;  22  of  cellulose;  10  to  12  of  tannin  ;  20  of 
extractives ;  5*4  of  ash  and  other  matters— as 
oil,  wax,  resin.  There  is  from  6  to  10  per  cent, 
of  water  in  black  tea,  and  about  8  per  cent, 
in  green  tea. 

*'  There  is  rather  more  tannic  acid,  and  more 
theine  and  setherial  oil,  in  green  than  black 
tea,  and  less  cellulose,  otherwise  the  composi- 
tion is  much  the  same.*'— (Mulder.) 

The  AbK — The  following  table  contains 
various  analyses  of  the  ash  of  tea  leaves : — 


llooon. 

Asboffln* 

Teafhnn 

TVafmai 

EzhllQVt- 

roung 

Hlnudaya 

T«a. 

CochAT 
(indlcan- 

OcbM- 
(bybriU). 

rd  Tea 
LeavM. 

Potash 

80-22 

35-200 

37-010 

7-34 

t<oda. 

0-65 

4-328 

14-435 

0-59 

Matmesla . 

647 

4-390 

6-910 

11-45 

Lime 

4-24 

8-9hfl 

6-633 

10-76 

Oxide  of  iron    . 

436 

2  493 

2-403 

9  63 

ManRanoas 
oxide   . 

1<» 

1034 

0-800 

1-97 

Phosphoric  acid 
Sali'huric  acid . 

1455 

18  030 

0-180 

25-41 

trace 

6  040 

6-322 

trace 

Chlorine   . 

0  81 

3-518 

2-620 

trace 

Silica  and  sand 

4-35 

0-500 

1-300 

7  57 

Charcoal  . 

••• 

2-900 

1-880 

•  •• 

Carbonic  acid  . 

24  30 

13-590 

12-600 

25-28 

100  00 

100  00 

100-00 

100-00 

*  Hlaawek  a  Halln,  J.  fUr  Chem.,  cL  109. 

t  Amount  of  theine  varies  from  1  *9  to  5-8  per  cent. 
— <Bkli«)  Its  determination,  therefore,  as  a  criterion 
of  adolteraUmi  is  Talotlcfs. 


The  composition  of  the  ash  of  tea  leaves 
differs  considerably,  according  to  the  age  of 
the  leaf  ;  young  leaves  are  rich  in  potash  and 
phosphoric  acid,  and  poor  in  lime  and  silica, 
the  amount  of  the  latter  increasing  with  the 
age  of  the  plant. 

The  iusoluble  matter  of  genuine  pounded 
teas  was  found  by  Mr.  Allen  to  be  as  follows: — 


Green  Tea. 


PeroraU 

45-6 

39^ 

420 


530 
46  7 
49-0 


Highest  amount  of  insoluble  matter 
Lowest  „  „ 

Average      .... 

mack  Tea. 

• 

Hif^hest  amount  of  insoluble  matter 
Lowest  „ 

Average  of  13  samples 

Preparation. — Water  for  making  tea  should 
neither  bo  too  hard  nor  too  soft ;  and  experi- 
ment has  shown  that  water  of  from  four  to  seven 
degrees  of  hardness,  after  being  boiled,  is  best 
suite<l  for  infusions  of  tea.  The  infusion  of  tea 
should  never  be  boiled,  for  a  decoction  of  tea 
is  disagreeably  bitter  on  account  of  the  coarse 
forms  of  extractive  matter  it  contains,  and  the 
aromatic  princix)le  being  very  volatile,  it  would 
on  boiling  become  lost.  *'  Experimentally,  it 
is  found  that  infusions  of  tea  are  strong  enough 
when  they  contain  *3  per  cent,  of  extracted 
matter,  so  that  a  moderately-sized  cup  (5  oz. ) 
should  contain  about  C'6  grains  of  extract  of 
tea.  This  proportion  will  be  obtained  when  263 
grains  of  tea  (about  5  teaspoonfuls)  are  infused 
in  a  quart  of  boiling  water,  and  the  amount  of 
the  several  constituents  dissolved  are  about  as 
follows : — 

Oraini. 
Nitrogenous  matters  17 '2 

Fatty  matter 

Gum,  sugar  extractive  81*7 

Mineral  matters       ....         91 


Total  extracted  . 


68-0 


Tea  on  an  average  yields  to  boiling  water 
about  22  percent,  of  its  weight."— (Lethebt.) 

In  China,  tea  is  sometimes  infused  in  a  tea- 
pot, and  sometimes  in  the  cup  from  which  it 
is  dnuik. 

In  Japan  the  tea  leaves  are  ground  to 
powder,  and  after  infusion  in  a  teacup,  the 
mixture  is  beaten  ux)  till  it  becomes  frothy, 
and  then  the  whole  is  swallowed.  The  Chinese 
drink  their  tea  in  a  pure  state.  The  Russians 
take  it  with  lemon-juice,  and  the  Germans 
often  flavour  it  with  rum,  cinnamon,  or 
vanilla.  In  England  it  may  be  said  to  be 
customary  to  add  milk  or  cream  and  sugar. 

As  an  Article  of  Did. — Much  discussion  has 
taken  place  regarding  the  part  played  by  tea 
in  the  phenomenon  of  nutrition.  Dr.  Edward 
Smith  says  that  tea  promotes  the  chemioo- 
vital  functions  of  the  body,  for  it  increases 
the  amount  of  carbonic  add  exhaled  from  the 
lungjs  *,  that  it  aida  Vn  \»^«  \;tvu&5snui^A5ai^  ^ 
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ntarcby  aud  fatty  foo<l ;  and  that  it  increases 
the  action  of  the  skin.  Tea  is  decidedly  a 
■timulant,  and  does  not  produce  subsequent 
depression.  It  has  a  restorative  action  on  the 
nervous  system,  and  the  pulse  becomes  a  little 
quickened.  While  it  increases  the  activity  of 
the  brain,  it  soothes  and  stills  the  vascular 
system,  and  hence  its  use  in  inflammatory 
(UseascH,  and  as  a  cure  for  headache.  Its  ex- 
citing effect  upon  the  nerves  makes  it  useful 
in  counteracting  the  effects  of  opium  and  of 
fermented  liquors,  and  the  fltui)or  sometimes 
induced  by  fever. 

According  to  Liebig,  there  are  no  drinks 
which,  in  their  comxdexity  and  in  the  nature 
of  certain  constituents,  have  more  resemblance 
to  soup  than  tea  and  coffee.  It  is  probable 
that  tea  in  its  composition  is  closely  related  to 
ner>'ous  tissue,  and  that  it  is  suited  for  the  re- 
paration and  renovation  of  an  exhausted  brain. 
Exjieriments  made  by  Lehmann  appear  to 
show  that  both  tea  aud  coffee  exhilarate  the 
nervous  system,  and  by  lessening  waste  enable 
it  to  go  further  in  its  nutritive  value. 

Tea  is  not  foody  and  should  not  be  taken  as 
such.  Tea  taken  three  hours  after  dinner  is 
valuable.  This  is  the  moment  which  corre- 
sponds with  the  completion  of  digestion,  when 
the  food  having  been  conveyed  away  from  the 
stomsich,  nothing  remains  behind  but  the  ex- 
cess of  the  acid  juices  employed  in  digestion. 
These  acid  juices  create  an  uneasy  sensation 
in  the  stomach,  and  a  call  is  made  for  some- 
thing to  relieve  this  uneasiness.  Tea  fulfils 
that  object.  What  its  special  action  is,  how- 
over,  we  have  yet  to  learn  ;  for  it  is  manifest 
that  it  must  be  the  satisfying  of  some  as  yet 
unknown  want  of  the  s^'stem  which  induces 
inhabitants  of  all  lands  to  resort  to  vegetable 
infusions  containing  the  same  active  principles 
—namely,  astringent  matter,  volatile  oil,  a&d 
a  crj-stallisable  body  rich  in  nitrogen. 

The  above  remarks  refer  to  the  moderate 
use  and  cnjo3rment  of  tea ;  but  there  is  a  large 
class  who  drink  enormous  quantities  of  this 
beverage,  to  the  inevitable  impairment  of 
their  health.  Those  who  thus  take  it  to 
excess  are  principally  found  among  the  poorer 
classes.  They  are  pale  and  an%mic,  much 
given  to  faintness  and  depression  of  spirits, 
and  suffer  from  flatulence,  loss  of  appetite, 
and  constii>ation. 

Adulterations  of  Tea.— The  great  adultera- 
tion of  tea  is  without  doubt  exhausted  leaves ; 
but,  besides  this,  foreign  leaves,*  astringent 


*  "  A  person  at  Verdun  has  discovered  a  method 
of  imitating  Chinese  tea,  bj  heating  the  leaves  of 
the  hornbeam,  in  a  now  earthen  vessel,  placed  in 
the  mi(l8t  of  boiling  water,  till  they  have  a!cqaired  a 
brown  hue,  lighter  or  deeper  at  pleasure ;  they  are 
then  scented  by  being  placed  in  a  box  together  with 


matters  (such  as  kino  and  catechu),  minenl 
substances  used  in  facing  (soeh  as  Prasaisa 
blue,  indigo,  turmeric,  China  clay,  blacklesd, 
sulphate  of  lime,  carbonate  of  magnesia,  &&), 
are  added ;  and  in  a  great  many  inferior  tea* 
there  is  a  considerable  quantity  of  sand, 
generally  of  a  ferruginous  nature. 

Examination  of  Tea,  —  The  leaves  after 
soaking  should  first  be  spread  out  on  a  plate 
of  glass  and  carefully  examined  to  see  if  anj 
foreign  admixture  can  be  detected;  another 
portion  of  the  tea  should  be  pounded  in  a 
mortar,  spread  out  on  a  clean  piece  of  paper, 
and  a  powerful  magnet  passed  over  it.  Some 
inferior  and  adulterated  teas  treated  in  this 
manner  at  once  yield  lumps  of  earthy  matter 
strongly  impregnated  with  iron. 

The  Chemical  Assay  of  Tea. — The  data  upon 
which  the  analyst  bases  his  opinion  as  to  tha 
genuineness  or  quality  of  a  sample  of  tea 
are — (1)  the  hygroscopic  moisture ;  (2)  thepei^ 
centage  of  extract;  (3)  the  percentage  and 
characters  of  the  ash  ;  (4)  the  tannin ;  and  (5) 
the  total  ammonia  yielded  by  the  aqaeoos 
infusion. 

All  tlicse  different  determinations — ^thanks 
to  the  labours  of  Allen,  Wanklyn,  Wigner, 
and  others— may  be  made  expeditiously,  and 
art  of  great  value,  the  limits  of  variation  in 
good  teas  being  pretty  accurately  known. 

1.  The  Hygroscopic  Moisture. — The  averag;e 
hygroscopic  moisture  of  thirty-five  teas,  con- 
sisting of  Hysons,  Capers,  Souchongs,  Gun- 
powder, and  others,  analysed  by  Mr.  Wigner, 
was  7*67  per  cent.  (Chemical  News,  voL  xxxii. 
No.  827) — the  driest  teas  being  the  Hysons  and 
Gunpowders,  the  moistest  the  Congous,  e.y.- 

FcretBt 
The  maximum  amount  of  moisture 

found  in  Hyson  .  5  <n 

The  minimum  do 4*84 

The  maximum  amount  of  moisture 

found  in  Gunpowder  .  6  U 

The  minimum  do 4-M 

The  maximum  amount  of  moisture 

found  in  Congou   .  .  10  33 

The  minimum  do 6  i6 

The  hygroscopic  moisture  is  taken  by  ca^^ 
fully  weighing  about  1  gramme  of  tea,  ])laced 
in  a  tared  porcelain  or  platinum  dish,  which 
is  then  submitted  to  the  heat  of  the  water- 
bath  until  it  ceases  to  lose  weight ;  the  hut 
weighing  deducted  from  the  first  gives  the 
hygroscopic  moisture. 

2.  The  Extract. — Ten  grammes  of  tea  are 
weighed  out  and  boiled  in  a  laige  flask  with 
500  cubic  centimetres  of  water  (the  flask  is 


the  root  of  the  Florence  iris  in  powder,  dorini; 
several  days,  after  which  they  may  be  used  ai  tea. 
The  imitation  is  said  to  be  so  perfect  as  to  deceire 
those  who  are  not  informed  of  the  preparation."— 
(Panorama,  vol  ix.  p.  7G8.  Soathqrs  Coaunoih 
Vlaoe-Book^  2d  series,  p.  691) 


(S89) 


TEA 


I  to  a  imall  Liebig*B  condenser  by  means 
k  and  bent  tube),  and  50  cubic  centi- 

are  distilled  over;  these  60  cubic 
trcs  are  returned  to  the  fliisk,  the  boil- 
il»ed,  and  one-tenth  of  the  liquid,  or, 
ccuratcly,  50*3  grammes  of  the  hot 
\  evaporated  down  in  a  platinum  dish 
efully  weighed, 
following  table  gives  results  both  by 

and  Wanklyn,  obtained  by  dififereut 
a : — 


Tea 

Dried 

iulta 

Tea. 

Nataiid 

P«nxnt- 

8Ut«. 

tkj.1'  i«f 

PrtWIlt- 

lUtract 

Extract. 
36  8 

40  9 

Pcligot. 

)n 

468 

41-5 

t* 

m 

4*4  0 

40-7 

II 

•                    a 

44  4 

39 -8 

^f 

• 

C9  3 

.'i5  8 

»i 

• 

45  4 

417 

II 

I 

352 

827 

II 

(Una!  re     . 

415 

38  0 

f  1 

c.inou 

61-9 

48  5 

1 1 

cunuQ 

50-2 

M9 

«i 

43  1 

39-6 

II 

• 

47  0 

44  0 

»i 

47  7 

43  8 

II 

Ii       ! 

469 

431 

II 

jr 

45-0 

42  3 

II 

viu    . 

43  5 

39  8 

»i 

42  2 

38  4 

<i 

iR   of   tea 

r417 

^  40  2 
Ul  2 

•  •• 

Wankljn. 

rem  Chiua 

•  •• 

•  •• 

ti 

ID  tra 

3S6 

•  •• 

11 

iQ  lea 

35-4 

•  •• 

i> 

«     . 

339 

•  «• 

A.  W.  Blyth. 

>west  number  representing  the  extract 
it  may  therefore  be  assumed  that  the 
in  goxl  tea  should  never  be  less  than 
cnt.  The  following  formula  is  a  useful 
the  analy.Ht  in  determining  the  amount 
;  leaves  added  to  average  tea.  E  re- 
I  the  sx>cnt  leaves,  R  the  percentage  of 

E  =  (32-7Z)100 

;;o 

7  percentage  of  extract  alone  is  not 
ve  of  adulteration ;  when  combined, 
*,  with  deficient  soluble  ash,  it  is 
y  conclusive. 

fu — About  a  gramme  of  the  tea  is 
y  weighed  in  a  platinum  dish,  and 

0  ^nsible  redness ;  when  the  ash  ceases 
lish  in  weight  the  ox>eration  is  finished. 

1  weight  should  never  exceed  8  per 
U  mostly  from  5  to  C  per  cent    The 

)r  weighing  is  boiled  up  in  a  little 
;he  liquid  filtered,  evaporated  to  dry- 
ry  gently  ignited,  and  weighed ;  this 
e  soluble  ash,  which  is  very  inqtortant, 
io  tea  is  adulterated  with  exhausted 


leaves,  there  will  be  a  deficiency  in  mlnble 
ash.  If  no  foreign  leaves  are  present,  the  fol- 
lowing formula  will  be  a  guide  to  the  probable 
amount  of  adulteration  : — 

E  =  the  percentage  of  exhausted  leaves. 

S  =  the  percentage  of  soluble  ash. 
Then  J?  =  (6-2-!?)20. 

The  ash  may  also  be  titrated  by  an  acid, 
and  the  result  expressed  as  alkalinity  due  to 
]M>ta8h.  If  reference  be  made  to  the  first  part 
of  this  article,  it  will  be  noticed  in  the  analyses 
given  of  the  ash  how  extremely  deficient  ex- 
hausted leaves  are  in  potash  ;  hence  a  defi- 
ciency in  potash  would  confirm  other  indica- 
tions of  adulteration. 

The  portion  of  the  ash  insoluble  in  water 
should  be  boiled  up  with  successive  i>ortious 
of  hydrochloric  acid,  and  the  insoluble  residue 
weighed  and  exi>ressed  as  silica. 

No  practical  advantage  is  obtained  by  a 
more  complete  analysis  of  the  ash.  Its  total 
amount,  the  ratio  of  soluble  to  insoluble  ash, 
the  amount  of  silica,  and  the  alkalinity,  are  all 
that  the  analyst  requires. 

The  table  on  ]).  500  is  taken,  for  the  most 
part,  from  the  impers  of  Mr.  Allen  (Chemical 
News,  May  1874),  and  that  of  Mr.  Wigner  (Op. 
cit.) 

Food  analysts  consider  that  the  total  ash  of 
tea  should  not  exceed  8  per  cent.  calculate<l 
on  the  dried  tea,  of  which  at  least  3  per  cent, 
should  be  soluble  in  water;  but  it  is  the 
writer*s  oxnnion  that  the  analyses  quoted 
sufficiently  show  that  genuine  teas  very  rarely 
reach  even  7  per  cent.,  and  that  the  limit 
should  be  at  least  half  a  percentage  lower — 
viz.,  7*5  i>cr  cent. 

4.  Tannin f  Ettimatum,  o/.— Tlie  estimation 
of  tannin  is  very  imx>ortant,  as  a  tea  adulterated 
with  or  consisting  of  exhaustetl  leaves  will 
necessarily  be  deficient  in  tannin.  Deficiency 
of  tannin  alone  should  not  be  relied  upon,  but 
if  coupled  with  deficient  soluble  ash  «nd 
deficient  extract,  the  inference  that  the  leaves 
are  either  not  tea  leaves,  or  that  they  are 
exhausted,  is  tolerably  certain.  Different  pro- 
cesses for  the  estimation  of  tannin  are  given 
in  article  Tannin  ;  that  which  was  elaborated 
by  Mr.  Allen  i»  certainly  one  of  the  most  con- 
venient and  best. 

**  The  results  obtainetl  by  this  method  agree 
fairly  with  those  recently  obtained  by  Mr. 
liell  by  the  gelatine  process,  as  will  be  seen 
from  the  following  figures : — 

rannin  in  iftnuine  Blade  Tea, 

Ilifrhcst  amount .  IS  uo 

Ix>wcst  amount   .  O'CO 

Average  of  8  samples .  10-W7 
Average  of  28  samplt^ 
[A  sample  of  genuine 

Indian  tea  (Blttb)  .  11-5] 


ByLMd 

(AUJ9(|. 

l>r  orul. 

llti 

8-5 

•  •• 

lOD 


TEA 


(590) 


TEA 


"  £ven  after  infiuion,  tea  leaves  still  retain 
a  sensible  quantity  of  tannin,  which  varies  from 

1  to  4  per  cent.,  according  to  the  extent  of  the 
previous  treatment.  The  usual  amount  is 
about  3  per  cent.  Taking  the  tannin  in  fresh 
tea  at  10  per  cent.,  and  in  exhausted  leaves  at 

2  {ler  cent.,  the  extent  to  which  a  sample  is 
adulterated  would  be  found  approximately  by 
the  following  etiuation,  in  which  E  is  the  x>er- 


centage  of  exhausted  leavai,  and  T  the  per- 
centage of  tannin  found  : — 

(10  -  T)  100 

"  Tannin  found  in  genuine  apecimenf  nf 
grt€n  tea  varies  considerably,  20  per  cent. 
being  about  the  usual  amount." — (Chemical 
News,  May  1,1874.) 


Ash 

Ash 

Total  Ash 
Per  cent. 

Soluble 
in  Water. 
Per  cent. 

Soluble 

In  Acid. 

Per  cent. 

1 

Silica. 

Potash. 

AnthoritT. 

Averaso  of  17  ordinary 

>  1 

1 

• 

teas  from  original  cheat 

consisting  of  2  Indian 

307 

21s 

0-43 

1-38 

G.  W.  Wigner. 

12    Congous,    2   Gun 

powden,  and  1  Hyson 
Maximum 

1 

003 

3-35 

2-87 

0-76 

188 

f « 

Minimum 

.      5-53 

2-75 

1-99 

0  15 

117 

•t 

Avenige  of  25  special  teai 

\      5i)5 

3-33 

2-09 

0-53 

1.38 

It 

Maximum 

7-02 

3*88 

2-68 

1-67 

1-96 

If 

Minimum 

.  ;    517 

2-(>4 

1-33 

004 

1-08 

,« 

Genuine  Indian  tea 

.  !    5*51 

2-90 

•  •  • 

•  •  • 

•  a  • 

A,  Wyntcr  Blytk 

Common  tea  . 

.      5-92 

355 

•  •• 

■  ■  • 

■   •  « 

AVanklyn. 

Paraguay  tea . 

.      C-28 

4-22 

•  •  • 

•  •  • 

... 

•» 

Average  of  7  teas  . 

5*  75 

•  •  • 

•  •  • 

•  •  ■ 

•   •  ■ 

A.  S.  Wilson. 

„         9  teas   . 

5-66 

300 

•  a  • 

•  •  • 

... 

A.  H.  Allen. 

Ilomcman's  p.  black 

.      5-30 

3-50 

•  •  • 

■  •  • 

•  •  • 

It 

„             green 

5tJ0 

3-80 

« •  ■ 

•   a  • 

i« 

AmbrosiiJ  black  . 

5(K) 

3-40 

•  •  • 

•  •  • 

), 

Genuine  blk.,  2s.  (kL  lb 

5  GO 

309 

•  •  • 

•  •  ■ 

tt 

»»                   »» 

5  70 

3-28 

a  •  • 

•  •  ■ 

... 

11 

>»                   «» 

602 

3-26 

•  •  • 

•  •  • 

•   a  • 

•» 

•  »                   »» 

6-34 

3-20 

•  •  • 

•  •  • 

! 

«»                   »» 

610 

3-96 

a  a  • 

... 

«» 

>)                   >« 

5-75 

306 

•  •  • 

•  •  • 

,, 

„             3r.  lb. 

5-50 

3-55 

•  •  • 

9  •  m 

•  a  • 

, , 

Broken  leaf  with  stalks 

5  40 

2-80 

a  •  • 

•  •  • 

, , 

(?aper  (4*8  silica)    . 

.     11-40 

1-50 

•  •  • 

•  •  • 

•  •  • 

«« 

Mixed,  dry,  exhausted' 

leaves    from   various 

.     4-30 

0-52 

•  •  • 

•  •  • 

,  1 

teas      .        .        .        , 

[1 

Coffee  leaves  . 

.     10-32 

3-77 

■  •  ■ 

•  •  • 

«« 

Beech     . 

4-52 

2  00 

... 

•  •  • 

•   ■    a 

Wanklyn. 

Bramble 

4  53 

1-84 

•  •  a 

9f 

Raspberry 

;     7-84 

1*72 

•  •  • 

•   •  • 

9  f 

Hawthorn 

'    8-05 

3-78 

•  ■  • 

t% 

WiUow  .        .        .        . 

9-34 

4*16 

•  •  • 

•  ■  • 

•   ■   • 

f  « 

Plum      .        .        .        . 

9-90 

5-66 

•  •  • 

•  a  • 

•  a  • 

9% 

Elder      .        .        .        . 

10-07 

3-19 

•  •  • 

•  •  • 

•  1 

Gooseberry     . 

13-50 

7-83 

•  •  • 

... 

•  •  • 

5.  Ammonia  inclded  by  Aqueous  Decoction, 
— Mr.  AVanklyu  has  extended  the  ammonia 
method  used  in  water-analysis  to  other  organic 
substances.;  the  nitrogen  in  tea  may  in  this 
manner  bo  determined  with  groat  case.  Fifty 
cubic  centimetres  ( =  100  milligrammes  of  tea) 
of  the  same  infusion  from  which  the  extnict 
has  been  detenuined,  are  heated  up  to  ISO"* 
G.  with  10  cubic  centimetres  of  solution 
of  potash  (strength  10  per  cent.),  in  the 
apparatui    described     and     figured    under 


Ammonia.  After  being  kept  for  a  little  time 
at  this  temperature,  50  cubic  centimetres  of 
water  are  added  and  more  than  half  distilled 
over,  the  free  ammonia  in  the  water  Wing 
estimated  as  described  uuderWATER-AXALT.iB. 
Next,  50  cubic  centimetres  of  the  slkahiie 
permanganate  used  in  water-analysis  are  aidded, 
and  distilled,  the  alKuminoid  ammonia  Wir^ 
estimated  in  the  usual  way.  It  will  be,  hov- 
ever,  quite  as  well  and  quicker  to  estimsto 
the  total  ammonia  at  once,  by  omittiDg  the 


(S9I) 


I>otii.sb,  and  adding  at  onoe  the 
rmauganate.    Mr.  Wanklyn  gives 

ig  figures : — 


noma 
Old 


Millignuxunes. 
0  43 
071 


total  yield  from  100  milligrammes 
Id  be  about  'Tl  milligrammes, 
cnt  writer  found  in  a  sample  of 
sent  by  Dr.   Shortt  of  Madras, 
Ilia,  -81. 

ho  above  determinations,  it  is  often 

itimate  the  (jum.     The  aciuoous  de- 

cvaporatcd  almost  to  an  extract, 

:t  treated  with  methylated  spirit, 

id  the  gum  which  is  on  the  filter 

.h  spirit.     The  gum  is  then  rinsed 

hot  water,  evaporated  down,  and 

the  weight  represents  the  gum  plus 

:tor,   it  is  therefore    necessary  to 

[  then  the  loss  represents  the  gum. 

t  extract,  deficient  soluble  ash,  de- 

imonia,   and    deficient  tannin    are 

conclusive  of  exhausted  leaves.     If 

f  tea  exceed  8  i>er  cent.,  the  tea  is 

d  with  sand  or  other  mineral  mat- 

ry  tea  should  yield  30  per  cent,  of 

id  not  more  than  8  i)er  cent,  of  ash, 

3  ])er  cent,  being  soluble  ash. 

wished  to  determine  the  theine  in 

dried  and  pounded  leaves  may  bo 

5t  with  sulphuric  acid  slightly  dilu. 

iiixturo  is  then  heated  on  the  water- 

omc  time,  the  mass  diluted  with  a 

er,  and  mixed  with  excess  of  oxide 

Tlie  mass  is  then  extracted   with 

81  per  cent.,  the  akoholic  extract 

d  to  dr3mess,  and  the  residue  ex- 

'ith    ether,    which    on    evaporation 

e   theine  in  an  impure  state.     By 

b    with    animal    charcoal    and    re- 

itions,  it  may  be  obtained  pure. 

le  of  Food  and  Drugs  Act  contains  a 

rovision  as  to  tea.      See  Adulteba- 

.^. 

eratuTB—See  Climate,    Thermo- 
c 

tene  (CioHirt)i,— This  is  a  modifica- 
1  of  turpentine  ;  it  may  be  obtained 
y  Dcville's  process,  as  follows :  Any 
f  oil  of  tuq>entine  is  mixed  by  brisk 
with  one-twentieth  of  its  weight  of 
triol  in  a  flask  or  suitable  vessel, 
artificially  cooled.  After  remaining 
r  twenty-four  hours,  itseitarates  into 
1,  the  lower  being  black  and  acid, 
pper  layer  is  decanted,  and  gently 
it  becomes  converted  into  a  mixture 


of  terebene  and  colophene,  and  upon  diitillm- 
tion  terebene  passes  over  in  the  first  portions. 
It  may  be  obtained  pure  by  rectification  from 
fresh  oil  of  vitriol. 

Terebene  has  powerful  disinfectant  pro* 
perties,  and  would  probably  repay  farther 
study.  It  is  a  constituent  of  one  of  Dr.  Bond*i 
disinfectants.    See  Febralum. 

Theatres  —  Sanitary  authorities  should 
most  decidedly  exercise  an  active  surveillance 
over  the  hygienic  arrangements  of  the  theatres, 
especially  the  ventilation,  meani  of  exit  in  cote 
offirty  the  prevention  ofjire,  the  (uUort*  dreU' 
ing-roomM,  and  the  latrines. 

The  ventilation  of  public  places  of  amuse- 
ment is  notoriously  faulty. 

Two  houses  in  London — viz.,  the  **  Gaiety  " 
and  the  *'Adelphi" — have  done  something 
towards  rendering  a  visit  to  them  less  hurt- 
ful  than  it  previously  was ;  but  at  all  the 
others  little  or  nothing  has  been  attempted. 
At  the  Adelphi  a  very  large  opening  has 
been  made  in  the  ceiling  immediately  above 
the  chandelier,  and  eight  others  ronnd  it,  con- 
cealed by  ornamental  work.  Each  balcony 
box  is  fitted  with  a  large  square  opening 
immediately  above  the  door,  covered  exter- 
nally with  perforated  zinc,  and  the  top  of  the 
chief  entrance  to  the  balcony  stalls  is  fitted 
with  oi>en  wi  rework. 

A  writer  in  the  "  Lancet**  (Oct.  26,  1872) 
says,  **  The  temperature  at  the  time  of  our 
visit  at  9  P.M.,  with  a  tolerably  full  house,  was 
as  follows :  Stalls,  78°  F.  (curtain  up) ;  centre 
of  upper  circle,  77** ;  upper  gallery,  83* ;  pit, 
85**.  These  observations  were  all  taken  in 
what  appeared  to  be  the  warmest  situations — 
i.e.f  at  the  back  and  centre  of  pit  and  gallery. 
The  urinals  and  closets,  with  both  of  which 
the  theatre  is  well  provided,  are  conveniently 
built,  very  cool,  and  exceptionally  free  from 
smell."  Angus  Smith,  in  his  valuable  work  on 
"Air  and  Rain,"  has  given  the  results  of  ex- 
aminations of  the  air  of  many  of  the  London 
theatres  as  follows : — 


- 

CkTbrmic  AdO. 
Pvmutac* 

r.K. 

by  Vuloiu*. 

strand  Theatre,  frail  cry    . 

10 

01010 

Surrey  Theatre,  boxed 

lOSO 

OHIO 

>•                                   IF                 * 

12 

012180 

Olympic   .... 

11-80 

0.0817 

II                   •               •               •               • 

11*65 

01014 

Victoria  Theatre,  boxes, . 

10 

.01260 

Ilayinarket  Theatre,  dress 

circle     .... 

11-80 

0-0757 

Pavilion  (Whitechapel)  . 

1011 

0  1620 

City  of  London 

11-16 

0  2520 

Standard  .... 

11 

0  3200 

This  author  adds,  **  We  all  avoid  an  atmo- 
sphere containing  '1  of  carbonic  add  in 
crowded  rooms ;  and  the  experience  of  civil- 
ised men  is,  that  it  is  not  only  odiooi  but 
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unwholesome.  When  people  speak  of  good 
ventilation  in  dwelling-houses,  they  mean, 
without  knowing  it,  air  with  less  than  "O?  of 
carbonic  acid.  We  must  not  conclude  that 
because  the  quantity  of  carbonic  acid  is  small, 
the  effect  is  small ;  the  conclusion  is  rather 
that  minute  changes  in  the  amount  of  this 
acid  are  indications  of  occurrences  of  the 
highest  importance." 

What  is  required  in  most  theatres  is  not 
alone  a  better  system  of  ventilation,  but  also 
greater  facilities  for  exit  in  case  of  fire.  An 
ingenious  plan  for  extinguishing  fire  has  been 
lately  applied  to  a  few  theatres,  as  it  might 
well  be  to  all.  The  arrangement  is  the  con- 
necting of  the  water  and  gas  pipes  in  such  a 
way  that,  by  turning  a  particular  tap,  water 
rushes  at  once  into  the  latter  pipes,  and 
gushes  from  the  thousand  and  one  gas-jets 
used  to  illuminate  the  front  of  the  house, 
which  is  immediately  deluged  with  water. 
Such  an  arrangement  as  this  may  prove  valu- 
able, but  it  must  be  remembered  that  most 
theatrical  fires  have  their  origin  behind,  and 
not  in  front  of,  the  curtain. 

The  very  last  ])oint  which  the  builder  of  a 
theatre  thinks  of  is  the  actors*  and  actresses* 
dressing-rooms,  and  when  the  edifice  is  com- 
pleted, any  room,  however  confined  and  in- 
appropriate, is  considered  good  enough  for 
this  purpose.  Two  or  three  tolerably  decent 
apartments  are  provided  for  the  influential 
people  connected  with  the  establishment,  but 
for  the  others  the  dressing-rooms  are  almost 
always  unhealthy,  hot,  suffocating,  and  ill- 
ventilated. 

Theine  {Caffeine,  C^HioNA,  H2O  =  194 

-f  18) — An  alkaloid  obtained  from  tea,  and 
identical  with  caffeine.  It  is  extracted  from 
tea  in  the  same  way  as  from  coffee. 

The  best  gunpowder  tea  contains  fully  6 
per  cent,  of  theine.  See  Caffeine,  Coffee, 
TE.V,  kc. 

Theobromine  (C;n(,N40.)  —  This  is  a 
peculiar  principle  discovered  by  Woskresensky 
in  the  seed  of  the  Thcobroma  Cacao,  It 
closely  resembles  Caffeine  {which  see),  and 
can  be  obtained  in  a  similar  manner.  It  is 
but  sparingly  soluble  in  boiling  water,  and 
less  so  in  alcohol  or  ether.  It  has  a  slightly 
bitter  taste.  It  may  be  sublimed  at  a  high 
temperature,  part  of  it  undergoing  decomposi- 
tion during  the  process.  It  forms  crystallisable 
salts  with  some  of  the  acids.  Theobromine, 
when  dissolved  in  ammonia  and  mixed  with 
nitrate  of  silver,  yields  a  gelatinous  precipi- 
tate, which,  by  boiling  with  a  solution  of 
ammonia,  becomes  converted  into  a  crystalline 
mass  ;  if  this  be  dried  and  heated  in  a  sealed 
tube  with  anhydrous  methyl  iodide,  iodide 


of  silver  is  formed,  and  caffeine  prodaai 
'(Stbeckeb). 

Theobromide  Silver.    Methyl  Iodide. 
G7H7AgN40s      -h       CHjI 

Caffeine. 
=  C8H10N4OJ  +  Agl. 

Theobromine  api)ears  in  the  fonn  of  a  li^bt 
white  crystalline  ix>wder. 

The  chief  influence  theobromine  exernKt 
on  the  system  would  .appear  to  be  the  preven- 
tion of  waste  of  tissue.  «!>'ec  CafFEUiE,  Cocok, 
Coffee,  Tea,  &c 

'.Thermometer— A  thermometer  ii  an 
instrument  for  measuring  temperutures.  la 
1590  Sanctorio  of  Padua  invented  an  air  ther- 
mometer; in  1655  this  instrument  was  im- 
proved by  the  introduction  of  wider  tabes, 
having  bulbs  filled  with  alcohol.  Bomer  alio 
about  this  time  introduced  mercury  into  the 
construction  of  the  instrument,  and  starting 
from  the  melting-i>oint  of  ice,  divided  hi* 
tube  into  degrees  representing  the  100,000iu 
part  of  the  bulb.  Fahrenheit,  however,  al- 
though not  the  inventor,  must  be  conddend 
the  great  improver  of  the  thermometer,  and 
practically  his  instrument  is  used  at  the 
present  day  with  very  few  modifications. 

The  best  liquids  for  thermometers  are  mer- 
cury and  spirits  of  wine.  Mercury  is  used  U*t 
all  ordinary  temperatures  varying  from  37' 
up  to  near  its  boiling-point,  but  below  37' 
spirit  thermometers  are  most  convenient 

Tests  of  a  good  T?icrmomeier.^ A  good  ther- 
mometer plunged  into  melting  ice  indicatei 
32**  F.,  or  0"*  C. ;  if  suspended  in  the  steam  of 
boiling  water,  at  a  barometric  pressure  of  7tX) 
millimetres,  it  shoidd  indicate  212"  F.,  ur 
100'^  C.  (if  the  barometer  stand  at  any  other 
height,  the  proper  correction  must  be  made, 
every  27  millimetres  making  a  difference  of 
V  C);  and  lastly,  the  exclusion  of  air  from  the 
instrument  should  be  shown  by  the  mercniv 
falling  with  a  metallic  dick,  and  filling  the 
tube  when  the  instrument  is  inverted.  It  ii 
also  important  to  ascertain  if  the  d^pees  are 
uniform,  which  may  be  easily  done  if  ii  is 
possible  to  detach  a  small  cylinder  of  mercary 
by  a  slight  jerk,  and  then  make  it  pass  from 
one  portion  of  the  tube  to  another;  if  the 
scale  be  correctly  graduated,  the  column  in 
every  lortion  will  be  of  the  same  length. 

Division  of  Temperature  Scales.— Yor  the 
comparison  of  different  themometers,  fixed 
I)oints  indicating  the  same  temperature  aie 
necessary.  Those  which  have  been  adopted 
are  two — viz.,  the  temperature  at  which  water 
boils,  and  that  at  which  it  freezes— the  baro- 
metric pressure  being  700  millimetres  (29*9 
inches)  reduced  to  O*"  C.  (32'  F.) 
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The  ipaee  between  these  two  points  has  been 
dirided  in  different  ways.  Fahrenheit  fixed 
the  sero-poiot  at  the  greatest  cold  then  known 
to  hare  occurred  in  Iceland;  and  the  space 
between  the  freezing  and  boiling  point  he 
divided  into  180 ;  and  since  his  zero-point  is  32 
of  these  parts  below  freezing,  the  freezing- 
l>oint  of  water  is  32°,  and  the  boiling-point 
212*. 

Celsius  divided  the  scale  between  the  two 
fixed  points  into  100  parts,  the  zero  being  the 
f retzing-point.  This  instrument  is  called  the 
Centigrade  thermometer. 

Reaumur  has  divided  his  thermometer  into 
80  parts,  the  freezing-point  being  zero. 

On  the  scale  of  De  Lisle  the  boiling-point  of 
water  is  indicated  0%  and  the  freezing-point 
by  150'. 

L  To  reduce  Centigrade  degrees  to  those  of 
Fahrenheit,  multiply  them  by  9,  divide  tlio 
product  by  5,  and  to  the  quotient  add  32, 
thus— 

Cent.  °  X  9  +  32  =  Fahrenheit  \ 
6 

2.  To  reduce  Fahrenheit's  degrees  to  Centi- 
grade— 

Fahr.  ^  -  32  x  5  =  Centigrade  *. 
9 

3.  To  reduce  Reaumur's  to  Fahrenheit's— 

Reau.  *  X  9  +  32  =  Fahrenheit  •. 
4 

4.  To  convert  Fahrenheit's  to  Reaumur's— 

Fahr.  °  -  32  x  4  =  R6aumur  ". 
9 

Setf'RegUtering  Thermometer 9.  —  Thermo- 
meters for  registering  the  highest  temperature 
during  the  day  and  the  lowest  during  the 
night  hare  been  devised.  They  are  known  as 
maximum,  and  minimum  thermometers. 

Maximum  Thermometen. — The  three  vari- 
eties most  commonly  employed  are  Phillips', 
Rutherford's,  and  Negretti  and  Zambra's. 

Phillip^  Maximum  Thermometer, — A  por- 
tion of  the  mercurial  column  is  separated  from 
the  bulk  of  the  mercury  by  an  air-bubble.  As 
the  temperature  rises,  the  detached  portion  is 
pushed  upwards ;  but  on  the  temperature  fall- 
ing, the  portion  detached  remains,  whilst  the 
rest  of  the  mercury  recedes. 

RutkerfonVt  Maximum  Thermometer  is  a 
thermometer  provided  with  a  steel  index. 
The  instrument  is  hung  horizontally,  and  the 
index  adjusted  by  a  magnet. 

Negretti  and  Zambra^M  Maximum  Thermo- 
meter.— In  this  instrument  the  tube  is  bent 
at  the  part  near  the  bulb,  and  the  bore  of 
the  tube  is  contracted  at  the  angle.  It  is 
hong  horizontally.     With  a  rising  tempera- 


ture, the  column  is  pushed  along  the  scale ; 
but  when  the  temperature  begins  to  fall,  the 
column  of  mercury  breaks  at  the  angle  where 
the  bore  is  narrowed,  thus  leaving  the  mer- 
cury in  the  tube  at  the  highest  point  to  which 
it  has  been  driven. 

Minimum  Thermometere. — The  best  instru- 
ment of  this  class  is  Rutherford's.  Spirit  of 
wine  IB  used,  and  in  it  immersed  a  steel  in- 
dex. It  IB  hung  horizontally.  As  the  tem- 
perature falls  the  index  is  dragged  with  the 
fluid,  which  readily  passes  it,  and  leaves  it 
lying  at  the  lowest  point  when  it  rises.  The 
mercurial  minimum  thermometer  of  Casella 
is  an  exceedingly  valuable  instrument,  but  its 
extreme  sensitiveness  renders  it  diflBcult'  to 
manage.  An  attempt  has  been  made  to  com- 
bine the  maximum  and  minimum  in  one 
column,  but  two  instruments  are  found  to 
answer  best. 

Tlie  minimum  thermometer  is  read  by  not- 
ing down  the  degree  on  the  scale  at  which  the 
end  of  the  index  farthest  from  the  bulb  is 
lying.  The  maximum  thermometer  is  read  by 
noting  down  the  degree  at  which  the  end  of 
the  index  next  the  bulb  is  lying,  if  it  is 
Rutherford*8  maximum;  but  in  the  case  of 
the  other  two  maximum  thermometers  de- 
scribed above,  the  reading  is  taken  from  the 
point  on  the  scale  at  which  the  end  of  the 
mercury  farthest  from  the  bulb  is  lying.  All 
observations  should  be  taken  without  touch- 
ing the  instruments. 

A  box,  called  the  louvre-boarded  box,  hat 
been  constructed  by  Mr.  Thomas  Stevenson 
for  containing  thermometers  for  meteorologi- 
cal purposes.  It  protects  them  from  the 
action  of  the  direct  and  reflected  rays  of  the 
sun,  and  at  the  same  time  allows  them  to 
have  the  benefit  of  a  free  circulation  of 
air. 

The  thermometers  described  are  those  used 
for  meteorological  purposes,  but  there  are 
various  others  for  chemical  and  scientifie  uses. 
One  of  the  most  delicate  of  these  is  Breguet's 
metallic  thermometer,  founded  on  the  unequal 
expansion  of  metals.  It  consbts  of  three 
strips  of  gold,  platinum,  and  silver,  which  are 
made  by  means  of  a  rolling-mill  into  a  ribbon. 
This  is  then  coiled  in  a  spiral  form,  the  silver 
forming  the  internal  face  of  the  spiral,  the 
platinum  the  external.  One  end  of  the  rib- 
bon IB  fixed,  the  other  is  attached  to  a  light 
needle,  free  to  move  round  a  graduated  scale.  - 
The  degrees  are  those  of  the  Centigrade,  and 
they  are  determined  by  comparison  with  a 
standard  thermometer. 

Mathieson*M  Differential  Thermometer  is  an 
extremely  useful  one  for  determining  the 
temperature  of  liquids ;  but  those  which  are 
used  in  laboratories  are  for  the  most  part 
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ordinary  thermometers,  with  the  scale  marked 
on  the  tuhe  itself. 

For  the  determination  of  heights  by  the 
boiling-point  of  liquid,  a  very  delicate  ther- 
mometer, graduated  from  80°  C.  to  100**  C,  so 
that  each  degree  occupies  a  considerable  space 
in  the  scale,  is  fitted  to  a  metallic  vessel  con- 
taining water.  When  an  observation  is  taken 
the  water  is  boiled  up,  and  the  rise  of  the 
mercury  noted.  Sucli  an  instrument  is  called 
an  hypsometer  or  thermo-barometer. 

The  ordinary  clinical  thermometer  used  so 
extensively  by  medical  men  in  the  present 
day,  is  essentially  a  maximum  thermometer. 
The  index  consists  of  a  detached  column  of 
mercury ;  before  every  observation  this  must 
be  shaken  down  to  the  lower  part  of  the 
scale. 

One  of  the  important  meteorological  appli- 
cations of  the  thermometer  is  the  determina- 
tion of  mean  daily  temperature.  As  this  is 
merely  the  average  of  that  of  the  entire 
twenty-four  hours,  it  is  evident  that  the 
greater  the  number  of  the  observations  the 
more  correct  the  mean  will  bo;  and  where, 
as  at  Greenwich  Observatory,  the  temperature 
is  recorded  every  moment  by  photography, 
the  mean  thus  obtained  is  absolute.  Such 
accuracy  is  seldom  attainable  by  ordinary 
observers,  and  the  approximate  mean  may  be 
obtained  by  taking  the  mean  of  the  maximum 
and  minimum  of  the  same  day. 

Mr.  Glaisher  has  published  the  following 
list  of  monthly  corrections,  which  can  be  ap- 
plied to  bring  these  means  neaier  the  truth. 
Subtract  from  the  monthly  mean  of  the 
maximum  and  minimum. 

January 0*2 

February 0'4 

March 10 

April 1-5 

May  17 

Juuo 1*8 

July  ......  1-9 

August 17 

September 1-3 

Oct'vbcr 1*0 

November 0*4 

December 0*0 

The  result  is  the  approximate  mean  temi)era- 

ture  in  this  country. 
Other  simple  formulae  are  as  follows : — 
If  three  daily  observations  are  taken — at 

7  A.M.,  *2  P.M.,  and  9  p.m.— let  t,  f,  and  t" 

denote  thcso  houi-s  respectively,  then — 

t  +  t'  +  2t"  ,  , 
--1 =  mean  of  day. 

4 

If  the  hours  are  8  a.m.,  3  p.m.,  and  10  p.m., 

then       7  t  +  7tf  +  10  t"_  ^^^„    .  ,^ 
— =  mean  or  day. 

Or  take  the  mean  of  the  maximum  and  mini- 


mum and  call  it  < ;  if  a  ungU  obserratioa  {:\ 
is  made,  then  2i  -^  f 

3 

If  two  observations  {f  and  <")  are  tska 
besides  the  maximum  and  minimum,  the  nls 
is  2t  -k-  f  +  tf' 

4 

The  hours  which  come  nearest  the  mean  tit 
the  following :  9  A.M.  and  9  P.M.,  10  A.M.  snd 
10  P.M.,  3  A.M.  and  3  P.M.,  and  4  a.m.  and 
4  P.M.  The  mean  of  four  hours  at  eqiul 
intervals  gives  a  result  still  nearer  the  tmc 
mean.  The  nearest  approach  to  the  mesa 
annual  temperature  is  given  by  the  mean  of 
the  month  of  October. 

Thyme— Oil  of  thyme  possesses  some 
slight  antiseptic  properties. 

Tobaooo— The  prepared  leaf  of  yieotir.a 
Tabacum  (Linn.),  or  other  species  of  the  tame 
genus;  it  belongs  to  the  family  of  &Jm- 
acece,  which  includes,  amongst  other  me- 
dicinal plants,  hyoscyamus,  belladonna,  sad 
stramonium.  From  time  immemorial  tLe 
tobacco  plant  has  been  cultivated  by  tht 
natives  of  Orinoco,  but  it  was  not  until  after 
the  discovery  of  America  that  this  weed  vai 
introduced  into  Europe. 

Hermandez  de  Toledo  brought  tobacco  into 
Spain  and  Portugal,  and  Jean  Nioot  in  1559 
conferred  a  like  benefit  on  France.  On  the 
return  of  Sir  Francis  Drake  with  the  coloniiti 
from  Virginia  in  1586,  the  practice  of  smok- 
ing was  introduced  into  England. 

The  name  tobacco  was  given  to  this  herb  by 
the  Spaniards,  because  it  was  first  seen  by 
them  at  Tabasco,  or  Tabaco,  a  province  c^ 
Yucatan  in  Mexico;  and  the  generic  appel- 
lation of  nicoiina  ii  evidently  derived  from 
Nicot. 

Structure  of  the  Leaf. — Most  of  the  tobacco 
leaves  of  commerce— including  the  American, 
German,    and    Dutch — sro   without  italb, 
being  attached  to  the  stem  by  the  midrib 
or  large  central  vein ;  and  the  margina  of  all 
tobacco  leaves  are  entire— that  is,  even,  and 
unbroken.     The  lamina  of  the  leaf  is  com- 
posed chiefly  of  cellular  tissue,  with  veins  nf 
woody    fibre   and    vessels,  the  whole  being 
plentifully  clothed  with  glandular  hain.   A 
character  which   tobacco  leaf   possesses,  in 
common  with  stramonium  and  hyoscjamu, 
is  that  sections  of  the  veins  and  midribs  hare 
a    horse-shoe  shape;    hence  a  knowledge  of 
this  fact  may  be  frequently  applied  in  the 
detection  of  foreign  leaves. 

Composition  of  Tobacco. — The  following  sre 
some  of  the  principal  analyses  which  hsra 
been  made  of  tobacco : —  j 
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Yeah  Ltavet  qf  Tobacco  (Possslt  and  Rsimursis). 


Nlcotioa  .... 

Concrete  ToUtile  oil 

Bitter  extrmctive 

Gum  with  maUte  of  lime 

Chlorophyll     . 

Albumen  and  gluten 

Malic  acid 

LifToin  and  a  trace  of  starch 

Salts  (sulphate,  nitrate,  and  malate\ 
of  potash,  chloride  of  potassium,  ( 
phosphate  and  malate  of  lime,  [ 
and  malaie  of  ammonia)  ./ 

Silica 

Water 


O06O 
0-010 
2870 
1-740 
0-267 
1-308 
0-510 
4D69 

0-734 

0-0<)8 
88  280 

100  886 


For   the  estimation  of   nicotina  in  dried 


tobacco,  Sohloesing  has  given  the  following 
process:  Two  drachms  of  tobacco  are  to  be 
exhausted  by  ammoniacal  ether  in  a  con- 
tinuous distillatory  ap{>aratus,  the  ammo- 
niacal gas  is  to  be  expelled  from  the  nicotina 
solution  by  boiling,  and  after  the  evaporation 
of  the  ether  the  amount  of  nicotina  is  to  be 
estimated  by  the  quantity  of  diluted  sulphuric 
acid  of  known  strength  required  to  neutra- 
lise it. 

The  following  tables  were  drawn  up  by  Dr. 
Letheby,  and  they  exhibit  the  composition 
of  many  of  the  more  common  tobaccoes  met 
with  in  commerce ;  the  analyses  were  per- 
formed upon  unmanufactured  tobacco : — 


TABLE  I.— Shovring  the  General  CoirposmoN  of  Six  Samples  of  Leaf  Tobacco 
'  as  Imported. 


Hygrometric  moisture 
Extractive  soluble  in  cold  water 
Extractive    soluble   in    boiling ) 

water  ) 

ligneous  matter  and  insoluble  ) 

■alts j 


120 
432 

40 
40-8 


11-4 
40-8 

2-6 
45-2 


0 

a 


13-4 
60-0 

4  4 

22-2 


13-2 

48-4 

2-4 
360 


1000    I  1000 


1000    :  1000 


K 

• 

a 

V 

9t 

M 

Q 

fc* 

ff* 

0 

JJ 

H 

o 

12-4 

10-8 

53-6 

49-0 

2-0 

3-0 

27-0 
1000 

37-2 

1000 

TABLE  XL— Showing  General  Compositton  of  Extractive  taken  up  by  Ammoniacal 

Ether. 


Hygrometric  moisture 
Chlorophyll  and  fat  . 
Nicotine 


Total  per  cent,   soluble  in 
ether 


1 

•d 

►t 

• 

li 

M 

s 

M 

►t 

a 

a 

e 

u 

V 

ti 

S 

s 

0 

a 
M 

1 

s 

• 

120 

11-4 

13-4 

13-2 

124 

10-8 

• 

5-7 

2-2 

27 

11 

2-0 

3-6 

• 

1-5 

3-2 

21 

27 

12 

2-0 

"} 

19-2 

16-8 

18-2 

17-0 

150 

16-4 

TABLE  IlL— Showing  Composition  of  the  Cold  and  Hot  Aqueous  Extractive. 


Sugar . 
Gum  . 
Acids    (chiefly  malic 

onring  matter . 
Starch 
Colouring  matter 


0  1 
7-6 

4-4 

4-0 
311 

47-2 


a 


003 
8-82 

6-58 

2-60 
25-37 

43-40 


s 


0-4 
101 

11-9 

4-4 
37-6 

64-4 


traces 
7-6 

30 
7-4 

3-4 

3-4 

2  4 
37-4 

2-0 
44-2 

50-8 

60-6 

none 
7-8 

2-2 

30 
39*0 

&2'0 
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TABLE  IV.— CJoMPOsmoir  of  Ash  in  100  Parti. 


s 

• 

m 

■& 

* 

1 

M 
g 

Turkey. 

0 

i 

• 
0 

Carbonate  of  potash     . 

Chloride  of  potash  and  a  little  soda 

Sulnhate  of  potash 

Carbonate  01  lime 

Carbonate  of  magnesia 

PhoRphate  of  lime 

Phosphate  of  iron  and  alumina    . 

Silica  (chiefly  sand) 

0-5 
3-0 
27 
7-4 
2-9 
1-6 
traces 
0-5 

20 
0-6 
2-0 

2-5 
1-9 
traces 
7-4 

4^ 
0-4 
11 
6-8 
2-6 
21 
traces 
2-3 

4-25 
0-25 
1-50 
4*40 
1-60 
2-40 
traces 
0*60 

30 
01 
0-9 
3-0 
1-0 
1-8 
traces 
0-8 

41 
0<  , 
1-3 
7t) 
3^ 
2^ 
traces 
34 

Amount  per  cent,  of  ash 

18-6         21-6 

19-2 

1500 

10-6 

22< 

TABLE  v.— Composition  of  Tobacco  Stalk 
in  100  Parts. 


HaTSDA. 

Tinlnia. 

Carbonate  of  potash 

6-2 

Chloride  of  potassium 

0  5 

1-5 

Sulphate  of  potash  . 

0^ 

0  8 

Earthy  carbonates    . 

70 

8  4 

Alkaline  phosphates 

2tf 

2  8 

Earthy  phosphates  . 

21 

1-4 

Iron  and  alumina    . 

traces 

traces 

BiUca 

0-8 

0  4 

Per  cent,  of  ash 

18-8 

W7 

Drs.  Yohl  and  Eulenberg  have  recently 
(Vrtljhrsschr.  f.  gerichtL  Med.,  xiv.  p.  249) 
made  some  careful  and  elaborate  analyses 
both  of  tobacco  and  tobacco  smoke.* 

They  found  that  commercial  tobacco  for 
smoking  purposes  invariably  contained  nico- 
tine,  amounting  generally  to  4  per  cent,  or 
more,  but  that  tobacco  manufactured  for 
chewing  purposes,  and  snuff,  contained  a  mi- 
nute trace  only  of  this  alkaloid.  The  gaseous 
products  given  off  during  the  smoking  of  good 
tobacco  were  found  to  be  oxygen,  nitrogen, 
marsh  gas,  carbonic  oride,  sulphuretted  hydro- 
gen, and  hydrocyanic  acid,  and  sometimes 
sulphocyanio  acid  (produced  at  a  later  stage 
by  the  action  of  sulphuretted  hydrogen  on 
hydrocyanic  acid).  The  acid  and  non-basic 
products  formed  are  formic,  acetic,  metacetic, 
butyric,  valeric,  -  and  carbolic  acids ;  creosote, 
and  i>erhap8  caprylic  and  succinic  acids  also. 
A  solid  hydrocarbon  (CjoHig)  and  a  liquid 
hydrocarbon  of  the  benzole  series  were  also 
found.  JVb  nicotine  could  he  detected,  and  thus 
the  experiments  of  Zeise  are  confirmed. 

The  basic  products  of  the  distillate,  besides 
ammonia,  nearly  all  belonged  to  the  picoline  or 
pyridine  scries,  well  known  to  be  produced 
duriug  the  destructive  distillation  of  wood 
and  many  other  vegetable  products.  The  fol- 
lowing were  found  and  identified  by  their 
analysis,  and  the  analysis  of  their  platinum 

*  Dr.  Emil  Henbel's  experiments  show  different 
results.    See  Niootiha. 


salts,  and  by  the  determination  of  their  re^pss- 
tive  boiling-points :  Pyridine  (CsH^N^,  piec^ 
(CfiH-N),  lutidine  (CVH9N),  collidine  (CsHuK). 
In  smaller  amount — parvoline  (C^HisX),  eon- 
dine  (C10H15N),  rubidine  (C11H17N),  and  othen 
of  higher  boiling-points,  sneh  aa  viridiM 
(CisHi^K).  Methylamine  waa  not  found,  lad 
ethylamine  in  very  small  qnantitj  only.  It 
would  appear,  from  experiment*  made  <a 
pigeons,  &o.,  by  Dra.  Yohl  and  Etdenbeig, 
that  the  effects  of  tobaoco  smoking  must  be 
referred  to  p3rridine  bases,  and  not  to  niootiiM. 
Pyridine  bases  are  among  the  products  of  the 
distillation  of  opium,  and  these  gentlemen  sre 
inclined  to  attribute  the  effecta  produced  by 
smoking  this  drug  not  to  morphia,  but  to  thi 
piooline  series  of  alkaloids. 

Effects  of  Tobacco  Smoking. — M.  Decroix 
recently  publishedrin  the  *'  Bulletin  de  TAsio- 
ciation  Fran9aise  contre  I'Abus  du  Tabae  et 
des  Boissons  Alcoholiques  *'  a  paper  in  wbicb 
he  enumerates  no  less  than  sixteen  diseasM— 
the  list  commencing  with  cancer  of  the  tongnt 
and  ending  with  idiocy  and  premature  old 
age~as  resulting  from  the  use  of  tobscca 
Another  there  is  any  foundation  for  tbii 
theory  we  leave  our  medical  readers  to  decida 
A  fact,  however,  which  goes  far  to  sbov  the 
error  of  so  extreme  a  view  may  be  deduced 
from  the  careful  observations  of  Thacknih, 
Parent-Duch&telet,  and  D^Arcet.    We  leani 
from  them  that  workers  in  tobacco  mannfte- 
tories— men  who  are  usually  great  smokert- 
are  exceptionally  healthy,  and  suffer  less  inn 
contagious  diseases  than  other  workers  whose 
hygienic  conditions  are  similar.    Lookiog  iiO' 
partially  at  the  little  reliable  evidence  v« 
have  on  the  effects  produced  by  tobacco  smok- 
ing, we  may  conclude  that  juvenile  smoking 
is  in  all  cases,  and  under  any  circumstaDMi, 
bad,  the  effects  produced  being  tobacco  amaa- 
rosis,  impaired  eyesight,  thinning  of  the  hsir, 
and  other  symptoms  of  excessive  draughts  on 
the  trophio  nerve  centrea;  that  to  all  couti* 


TOB 


(597) 


TOB 


t  is  hurtful  in  excess,  and  to  many 
18  in  any  quantity  howeyer  small, 

dyspepsia,  muscular  tremors,  and 
palpitation;  that  it  is  in  many  in- 
ertainly  a  idjiah  indulgence,  and  one 

pro<luce  habits  of  dreamy,  listless 
;.  But  that,  on  the  other  hand,  to 
man  living  and  working  hard,  to  the 
11 -fed  during  a  campaign,  to  the 
man,  the  artist,  and  others  whose 
)ns  demand  great  mental  effort  (more 
r  if  the  individual  possesses  a  highly 
,  nervous  organisation),  tobacco  is 
soothing,  and  comforting.  That 
In  moderation  is  a  brain-destroying 
sufficiently  disproved  by  the  fact  that 
our  most  eminent  writers  have  been 
of  the  pipe,  and  some  of  the  most 
.tesmen  confirmed  smokers, 
to  in  large  doses,  either  in  the  form  of 
or  infusion,  acts  as  a  violent  poison  ; 
»toms  are  faintness,  nausea,  vomiting, 
I,  delirium,  loss  of  power  in  the 
eneral  relaxation  of  the  muscular 
trembling,  complete  prostration  of 
,  coldness  of  the  surface,  with  cold, 
perspiration,  convulsive  movements, 
,  and  death.— (Taylor.) 
imias  relates  an  instance  of  a  smuggler 
soned  by  reason  of  his  having  covered 
with  tobacco  leaves  with  a  view  to 
Qg  the  revenue.  The  leaves,  mois- 
'  the  perspiration,  produced  all  the 
:  poisoning, 
ous  case  is  reported  by  Mr.  Morgan  in 

Health,''  No.  32,  vol.  iii.,  in  which 
1  of  a  pound  of  tobacco  (shag),  placed 
'  accident  or  design  in  a  shallow  well, 

three  people  who  drank  the  water — 
an,  aged  fifty-five ;  his  nephew,  aged 
d  a  girl,  aged  six.  The  whole  three 
i  the  most  violent  and  marked 
18,  and  one  of  them,  the  nephew,  died 
Isions  evidently  produced  by  tobacco, 
thstanding  that  tobacco  is  a  substance 
accessible,  it  docs  not  appear  often  to 
n  criminally  employed,  though  Taylor 
that  probably  it  is  more  extensively 
aid  the  purposes  of  robbers  than  is 
[y  believed,  and  that  there  is  reason 
se  that  porter  and  other  liquors  sold 
)l8  are  sometimes  drugged  either  with 
or  with  snuff  prepared  from  it.  The 
d  leaves  of  Inditui  tobacco  {Lobelia 
contain  an  acrid  principle  which  is 
of  producing  ]x>isonous  effects  on  the 
1  spinal  marrow,  attended  with  irrita- 
be  stomach  and  bowels, 
ling  to  German  physiologists,  tobacco 
he  blood  corpuscles  in  the  following 
:    They  lose  their  round  shape,  and 


become  oval  and  irregular  at  their  edges; 
while  instead  of  naturally  attracting  each 
other,  and  running  together  in  rouleaux,  they 
cohere  closely  or  lie  scattered  on  the  field  of 
the  microscope.    For  testa,  &&,  su  Nicotina. 

AdiUterations,—AccoT6mg  to  the  evidence 
of  Mr.  George  Phillips,  given  before  the 
Committee  on  Adulteration,  in  cut  tobaco), 
liquorice,  gum  catechu,  salt,  saltpetre  and 
various  nitrates,  yelloW  ochre,  Epsom  salts, 
Glauber  salts,  green  copperas,  red  sandstone, 
wheat,  oatmeal,  malt-combings,  chicory,  and 
the  following  leaves  —  coltsfoot,  rhubarb, 
chicory,  endive,  oak,  and  elm — have  been 
found ;  in  fancy  tobacco,  lavender  and  a  wort 
called  magwort  have  been  detected;  and  in 
roll  tobacco,  rhubarb,  endive,  and  dock  leaves, 
sugar,  liquorice,  and  a  dye  made  of  logwood 
and  sulphate  of  iron,  have  been  met  with. 
The  more  common  adulterations,  however,  are 
water,  gum,*  saccharine  matter,  and  salts  of 
various  kinds.  The  water  may  be  readily  de- 
tected, and  the  sugar  estimated  in  the  usual 
way.  It  must  be  remembered  that  tobacco 
contains  all  these  substances,  and  in  variable 
quantities ;  and  hence,  unless  they  are  pre- 
sent in  large  excess,  the  analyst  would  not 
be  prepared  to  state  that  their  presence  indi- 
cated adulteration.  Adulteration  by  meana 
of  foreign  leaves  is,  we  believe,  rare  in  this 
country ;  but  in  cases  where  such  fraudulent 
substitution  is  suspected,  the  analyst  should 
make  himself  thoroughly  acquainted  with 
the  structure  of  the  leaves  we  have  men- 
tioned, and  the  appearance  which  they  present 
beneath  the  microscope.  Any  salts  added 
may  be  detected  in  the  ash ;  the  tests  are 
given  under  their  respective  headings. 

Cigars  sold  at  fairs,  reviews,  in  the  streets, 
&c.,  sometimes  consist  of  little  else  than  paper 
and  hay ;  their  composition  is,  however,  so  ap- 
parent, that  none  but  the  most  inexperienced 
would  be  deceive<l  by  them,  and  since  they 
are  usually  bought  by  boys,  it  is  perhaps  an 
advantage  that  they  are  not  composed  of  any- 
thing stronger. 

Cigars  are  often  steeped  in  various  sac- 
charine and  saline  infusions,  whereby  their 
weight  is  increased,  and  a  tobacconist  was 
recently  prosecuted  for  selling  cigarettes  con- 
taining fialf  their  weight  of  cruiie  sand. 

The  ordinary  adulterations  of  snuff  are 
starches  of  various  kinds,  pea-meal,  bran, 
sawdust,  malt  rootlets,  fustic,  oxides  of  iron 
(for  tests,  tee  Iron)  and  lead  (for  tests,  «ee 

*  See  a  recent  prosecution  instituted  hj  the  Inland 
Revenue,  detailed  in  the  "Sanitary  Record/'  No.  81, 
vol  iv.  1876.  The  Oovemment  chemists  assert  that 
in  a  concentrated  aqueous  extract  of  tobacco  acidu- 
lated with  HCl,  the  addition  of  alcohol  does  not 
precipitate  tobacco  gum  ;  but  If  gum  arabi9  is  pre- 
sent, arabin  is  immediately  thrown  down. .  , 


TOB 


(598) 


Lead),  and  ground  glass,  and  according  to  Mr. 
Prescott  {see  his  Talaable  work,  **  Strong 
Drink  and  Tobacco  Smoke,"  London,  1869), 
the  acom  cup  of  the  Valonia  oak,  growing  on 
the  shores  of  the  Mediterranean,  which  is  im- 
ported for  the  benefit  of  tanners. 

Most  of  these  adulterations  may  be  detected 
by  examining  the  powder  with  the  microscope, 
and  by  tests  already  giren. 

Consumption. — In  France  the  GoTemment 
have  the  monopoly  of  tobacco,  and  in  1867  we 
leam  that  the  imperial  manufactories  sold  no 
less  than  248,652,000  francs'  (£10,360,500) 
worth  of  tobacco,  and  that  the  net  profit 
which  accrued  to  the  revenue  from  this  sale 
was  177,752,435  francs  (£7,406,351,  98.  2d.) 

The  following  statement  exhibits  the  amount 
and  Talue  of  the  tobacco  imported  into  this 
country  during  the  years  1870-72 : — 

Um.  Yaloedat 

iMannfsctared  cigars 

and  snuff  .              8.235,215  £488,913 

UnmaaufaGtared  .    45,557,887  1,680,140 
(Manuftietttred  cigars 

and  snuff  .              8,852.237  882.236 

UnmaDufactured  .    73,060,305  2,462,67a 
/  Manufactured  cigars 

1872<{     and  snuff  .              3,667,585  1,145,150 

CUnmaanfsctured  .    45,54it,700  1,563,882 

Tort€>lfle,  ZoumI— The  land  tortoise  is 
eaten  by  the  inhabitants  of  Italy  and  the 
Levant,  by  the  natives  of  the  Amazon,  South 
Africa,  India,  and  by  the  North  American 
Indians.  Payen  considers  its  flesh  a  whole- 
some food,  and  the  late  Dr.  Livingstone 
found  it  an  agreeable  meat. 

Trades,  Znjariona— There  are  a  variety 
of  trades  the  exercise  of  which  influences 
greatly  the  health  of  the  workmen.  Among 
these  influences  we  do  not,  of  course,  include 
such  as  are  in  no  degree  connected  with  the 
nature  of  the  employment — as,  for  instance, 
overcrowding  in  workshops,  impure  air  from 
defective  ventilation,  draughty  and  damp 
rooms,  kc.  But  there  are  hurtful  conditions 
directly  arising  from  the  nature  of  certain 
avocations  which  may  be  traced  usually  to 
one  of  two  causes  (or  to  both  combined)— viz., 
dust  and  oases,  or  volatile  emanations. 

Dust.— The  diseases  to  which  dust  in  the 
arts  gives  rise  are,  principally  and  primarily, 
chest  afifections.  Dr.  Hirt  gives  the  follow- 
ing instructive  table  showing  the  relative 
frequency  of  phthisis  in  dusty  trades  (Die 
Krankheiten  der  Arbeiter,  Leipzig,  1873)  :— 

Relative  Frequency  of  Phthisis  amongst 
"Workmen  working  in  Dusty  Trades. 


1.  MdaJtlie  Dust 


In  100  PaU«nU. 

Needlemakers 

Filemakers 

Lithogiaphers 


Sulfcrinff  trxtm 
Phthisis. 

696 

62  9 

48-6 


I  In  100 Patient!.  « .  '^'^mSJ* 

Cullender-makers     .        .        •       .  4!1 

Grinders 404 

Moulders X-f 

Watchmakers   .                          .        .  Ki 
Tjpefounders    ...-.319 

Engravers                                   .        .  SS 

Djers 2J^ 

Tamishers  25^ 

Painters tii 

Printers 21i 

Beltmakers 19T 

Tinmen 141 

Pinmakers 125 

Cutlers 122 

Locksmiths lU 

Farriers 107 

Workers  in  copper    .  94 

Workers  in  brass      .        .        .       .  tH 

2.  Mineral  Dust. 

Flintcntters &)-» 

Orindstone-makers   .        .  .400 

Stonecutters $6i 

Plasterers l^H 

Porcelain-workers                     .       .  16  0 

Potters 14T 

Carpenters 14  4 

Masons 12} 

Diamond-workers  vO 

Cement-workers        ....  810 

3.  Vegetable  Dust. 

Cigar-workers X-i 

Weavers MO 

Ropemakers ISD 

Joiners 14$ 

Coachmakers Hi 

Pastrycooks 11-6 

MiUers 10^ 

Bakers T-ft 

Chimney-sweeps       ....  65 

Charcoal-burners  2  0 

Miners 0^ 

4.  Animal  Dust. 

Brushmakers 49*1 

Hairdressers 131 

Upholsterers 25-9 

Skinners SSt 

Turners 10-2 

Harness-makers        ....  IS'S 

Button-makers                  .  15 1) 

Hatters Ibi 

Clothmakers 10  0 

5.  Mixed  Dust. 

Workers  in  glass               .       .       .  851> 

Glaziers 17S 

Journeymen 151 

6.  NoDuU. 

Shoemakers IST 

Brewers Ill 

Coopers 101 

Gloyers lOD 

Tanners 9i 

Butchers 7*0 

It  thus  appears  that  mineral  and  metallic 
dust  are  the  most  active,  regetableand  auiinal 
the  least. 

Dr.  Hirt  has  given  a  convenient  nametotlie 
various  lung  affections  produced  by  dust- 
viz.,  pneumonoconiosis  (rpeviuaWf  long;  taut, 
dust) — and  has  divided  them  into  axMrocotif, 
siderosis,  chalicons^  tateconc 

Anthracoiii  wai  disoorered  by  Pstnon  is 
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is  an  affection  specially  distinguished 
oaceous  sputa,  and  prevalent  amongst 
rking  in  dust,  either  of  coal  or  char- 
t  is  essentially  a  fibroid  phthisis, 
on  by  irritation  from   carbonaceous 

'is  was  first  discovered  by  Zenker.    It 
sit  of  oxide  of  iron  in  the  lung,  and 
ut  phthisis.    The  sputa  ia  frequently 
iron  dust. 

utii  was  first  described  by  Jean  Bubbe, 
Iso  been  investigated  and  described  by 
Beltz,  Fcltz,  Porcher,  and  Greenhow. 
s  become  diseased  by  infiltration  with 


a  dust  which  chemical  analysia  shows  to  con- 
sist mainly  of  silica. 

TcUtacotU  waa  first  described  by  Zenker ;  he 
foimd,  on  examining  the  bodies  of  two  work- 
men in  a  tobacco  manufactory,  the  lungs  in- 
filtrated with  tobacco  dust.  When  a  similar 
affection  comes  from  inhaling  cotton  fibres,  it 
haa  been  called  lyuinotia. 

With  regard  to  metallic  dust,  it  is  pretty 
well  established  that  the  finer  the  dust,  the 
more  injurious  are  its  effects. 

Dr.  Hirt  gives  the  following  table,  showing 
the  affections  and  mean  duration  of  life  among 
farriers,  cutlers,  lockmakers,  and  filecuttera  : 


Buffering  from— 

Mean  Dnration 
of  Life. 

it 

)0  Patients. 

• 

«3 

Si 

Se 

1 

g 

s 

II 

Chronic 
Digestive 
Maladies. 

• 

1 

h 

0  9 

ers     . 

107 

9-8 

0-5 

6-6 

37-5 

24-2 

9-8 

651 

1-854  j 

rs 

12-2 

12  2 

3-7 

3-2 

35-3 

27  1 

6-3 

20 

ft 

2-518 

makers 

11-5 

9-2 

2-6 

5-8 

38-2 

19-4 

10-3 

3-0 

491 

1-431 

atters 

62-2 

17-4 

• 

12-2 

17-6 

• 

• 

• 

540 

ltJ93 

of  the  metallic  dust  simply  acts 
ally,  the  effects  varying  in  intensity 
:  to  tlio  fineness  and  sharpness  of  the 

others  act  both  mechanically  and  as 
-  for  example,  copper  dust  and  the 
which  brasicrs,  turners,  and  workers 
'  are  exiKJsed  to. 

les  giving  rise  to  mineral  dust  more 
ijurious  we  may  mention  diamond- 
,  grindstone-makers,  workers  in  flint, 
e,  in  granite,  in  basalt,  in  mica,  in 
I  sulphate  of  baryta,  pumice-stone, 
\tite.     All  tlicse  substances  give  rise 

which  have  induced  various  lung 
i.  According  to  Peacock,  the  mean 
e  grindstone-makers  does  not  exceed 
)ur  years,  and  they  nearly  all  become 
1. 

rs  in  8()ft  stone,  in  plaster,  in  chalk, 
;lay  siiffcr  little  from  lung  affec- 
rhaps  because  the  particles  are  soft 
.  It  ay)pears  remarkable  that  carpen- 
tnaHons  suffer  from  similar  diseases, 

mortality  is  the  same, 
ers,  workers  in  serjKjntine,  slate-quar- 
workcrs  in  grai>hite  are  fairly  healthy, 
we  con)o   to   vegetable  dusts,    the 

and  liability  to  phthisis  diminish. 

n.A       *•      »    u       »u-  Suffer  from  riithlil*. 

fH)  patients  breathing—  rrrwni. 

.nic  <lust  .  .  I'fio 

c  dust 17  0 

St HO 

)al  dust 1-1      ' 

lie  mortality  from  phthisis  amongst 


workmen  in  charcoal  is  diminished  requires 
farther  investigation.  At  i)resent  it  wouhl 
appear  that  the  dust  of  carbon  exercises  a 
preventive  influence. 

Dr.  Hirt  gives  the  mortality  of  miners  as 
1*505  per  100 ;  of  charcoal  -  burners  as  1*330 ; 
and  of  chimney-sweeps  as  2*291. 

Workers  in  tobacco  suffer  severely  at  first, 
and  some  few  are  attacked  by  lung  affections. 
The  mean  duration  of  life  appears  to  be  from 
fifty  -  three  to  fifty  -  eight  years.  —  (Annales 
d'Hygifene,  1874.) 

Of  all  the  vegetable  dusts,  cotton  fibre 
appears  most  hurtful.  There  is  great  irrita- 
tion of  the  larynx,  anaemia,  frequent  cough, 
and  expectoration  of  a  sputa  containing  cotton 
fibres.  The  mortality  is  greatest  among  the 
women. 

The  manufacture  of  ^radding^  of  linen  and 
hempen  stuffs,  also  gives  rise  to  dust — less  injur- 
ous,  however,  than  that  produced  from  cotton. 
The  mean  duration  of  life  among  weavers, 
according  to  3^^  observations,  is  51  to  97. 
Among  those  who  work  in  hemp  it  is  still  less 
— vis.,  from  42  to  45. 

The  mortality  and  maladies  of  workers  in 
wood  are  given  in  the  table  at  the  top  of  the 
next  page,  and  present  nothing  remarkable. 

The  dust  of  chicory  and  madder  does  not 
appear  to  have  any  injurious  effect;  the 
coloured  woodr^ — sandal,  campechy,  &c.  —  on 
the  contrary,  cause  much  irritation.  Workers 
in  quinine  and  cinchona  barks  suffer  from  nn 
eruption  on  the  skin,  with  itching  and  fever. 
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In  tho  prci>aration  of  the  two  muihrooms 
Bfjittui  itjnurins  and  foJiKutnriuf,  the  spores 
affect  the  mucous  membranes  of  the  eyes  and 
nose,  and  produce  cpistaxis,  ophthalmia,  head- 
ache, and  other  aihnents. 

The  dust  of  corn,  wheat,  barley,  &c.,  when 
in  great  quantity,  produces  brouchitic  and 
emphysematous  affections. 

Tho  most  frequent  disease  among  millers 
is  jmeumonia— viz.,  20*3  out  of  every  100 
patients.  Their  mean  dunitiou  of  life  is 
forty-five  years;  mortality,  1720  per  cent, 
liakers  and  pastrj'cooks  do  not  suffer  from 
chest  diseases  so  much  as  millers ;  but,  on  tlie 
other  hand,  the  irregular  hours  pro<luco  other 
diseases,  especially  of  the  digestive  and  nervous 
organs. 
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In  the  weaving  of  wool  for  cloth,  some  of 
tlie  workmen  become  subject  to  a  particular 
vesicular  eruption,  which  aiusen  great  itritA- 
tion,  and  frequently  ulcerates  ;  others,  it  en- 
gaged for  a  long  time  in  cutting  the  thread, 
fiuffer  from  a  disease  of  the  i>alni  cf  the  haiiJ. 
Their  mean  duration  of  life  is  from  &fiy->eTeL 
to  fifty-nine  years ;  mortality,  1'5  per  lOO. 

The  relative  frequency  of  chest  diseases  cf 
various  trades  inhaling  other  animal  do^t  is 
shown  in  the  following  table  : — 
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"Women  engaged  in  sorting  feathers  suffer 
considerably  from  inhalation  of  dust.  Bone- 
dust  does  not  appear  very  injurious,  for 
workmen  in  the  grinding  of  bones  are  fairly 
healthy. 

Of  mixed  dust,  one  of  tho  most  dangerous 
is  that  which  tho  artisan  employed  in  cutting 
and  polishing  glass  breathes.  Diseases  of  tho 
chest  prevail  amongst  them  in  tho  large  pro- 
portion of  80  per  cent.  The  mean  duration 
of  life  of  tho  polishers  does  not  exceed  forty- 
two  years.  Kagi)ickon  are  not  alone  exposed 
to  the  mixed  dust  from  the  rags,  but  also  to 


contagion.  Papennakers  are  exposeil  to  simi- 
lar dust,  at  all  events  in  the  prelimiDarr 
operations.  The  mortality  is  1*20  per  ban- 
dred. 

OaseM  and  Volatile  EmanationM. — With  re 
gard  to  gases,  it  appears  certain,  from  the 
researches  of  Baiviston,  Lombard,  and  othen. 
that  some  produce  phthisis,  more  especially 
the  irrespirable  gases,  such  as  chlorine,  nl- 
])hurous  vapours,  nitrous  acid,  vapours  of 
lime,  turpentine,  kc  Others,  especially  the 
toxic,  have  no  influence  in  this  way,  for  thej 
are  absorbed  by  the  blood  and  infloesce  tb« 
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wholo  economy.  To  the  latter  class  belong 
carbonic  oxide,  carbonic  acid,  sulphuric  anhy- 
dride, and  carbonic  disulphide. 

In  the  manufacture  of  straw  hats  the  work- 
people are  exposed  to  emanationi  of  sulphur- 
ova  acid,  whicli  cause  an%mia,  cough,  sneez- 
ing, and  salivation.  In  the  making  of  matches 
with  common  phosphorus,  very  deleterious 
fame*  are  given  off,  causing  caries  of  the  jaw. 
See  PHasPHORUs. 

Jewellers  in  various  operations — in  the  quar- 
tation,  refining,  &c.,  of  gold  or  silver— are 
exposed  to  nitrous  acid  vapours.  Phthisis 
prevails  among  them  in  the  prox>ortion  of 
18*6,  pneumonia  in  the  proportion  of  8'4  for 
every  100  sick.  Their  mean  duration  of  life 
IB  fifty- three  years. 

Gilders  are  more  unhealthy  than  jewellers, 
probably  from  breathing  mercurial  fumes. 
Their  mean  duration  of  life  does  not  exceed 
forty-four  years. 

Bleachers  are  exposed  to  chlorine  gas,  alka- 
line vapours,  smoke,  and  humidity  ;  they  are 
not  healthy.  Their  mean  duration  of  life  is 
fifty -eight  years. 

Engine-drivers  are  exposed  to  unequal  heat 


and  continual  commotion ;  they  often  breathe 
an  impure  atmosphere,  especially  in  such 
places  as  the  Metropolitan  Railway,  and  suffer 
considerably  from  rheumatism,  disorders  of 
the  digestion,  &c.  The  mean  duration  of  the 
drivers  of  locomotives  on  the  Friborg-Breslan 
line  is  only  thirty-five  years.—CHiRT.)  Those 
employed  in  the  engine-rooms  of  steamboats 
have  a  mean  duration  of  life  of  fifty -seven 
years. —(LuBSTORFK. ) 

The  nightmcn  and  those  engaged  in  sewers 
are  sometimes  overpowered  by  sulphuretted 
liydrogen  and  other  noxious  vapours  ;  they 
also  suffer  much  from  disorders  of  digestion 
and  other  ailments,  but  we  have  no  trust- 
worthy statistics  with  regard  to  the  preva- 
lence of  fever  amongst  them.  According  to 
Ilirt,  their  average  duration  of  life  is  from, 
fifty-five  to  sixty  years,  so  that  it  cannot  be 
extremely  prejudicial. 

Tanners,  curriers,  leather-dressers,  catgut- 
makers,  soap  and  candle  makers,  and  butchers 
are  exposed  to  putrid  emanations,  without, 
however,  any  sensible  effect.  The  following 
table  gives  the  relative  frequency  of  diseases 
in  some  of  the  classes  mentioned  : — 


In  100  Patients. 


SufTcring  from — 


I  Tanners    .... 

Catgut-makers  .    . 

1 

;  Batchers  .... 
Soapmakers  .     .     . 


9-2 

7  9 
93 


7-4 

•  •  • 

63 

ISO 


4 

i 

en 

7-4 

1 

a 

0 
O 

a 

Acute 
Diseases. 

III 

.SO 

• 

1 

§ 

a 

7-4 

31-9 

12-9 

16-8 

•  •  • 

M 

•  ■  • 

9  9 

•  ■  • 

42-2 

•  •  • 

17 -G 

•  •  • 

13-3 

5-3 

8-9 

37-5 

14-5 

5-3 

Workers  exposed  to  zinc  fumes  are  not 
an  frequently  seized  with  symptoms  of  fever, 
which  at  the  end  of  tliree  or  six  hours  termi- 
nates by  a  profuse  sweat  and  a  long-continued 
sleep. 

In  the  grinding  of  oleaginous  grains  very 
disagreeable  vapours  are  given  out,  but  they 
have  little  influence  on  the  health.  Accord- 
ing to  Dr.  Hirt,  only  3  per  cent,  of  patients 
following  this  employment  suffer  from 
phthisis. 

A  large  number  of  workmen  in  the  arts  are 
exposed  to  the  vax)ours  of  turpentine — e.£f., 
painters,  vamishers,  and  others.  The  charac- 
teristic odour  of  violets  can  often  be  detected 
in  the  urine  of  these  men,  showing  that  the 
turpentine   has  been   absorbed.     They  fre- 


(luently  suffer  from  colic  and  derangement 
of  the  digestive  organs. 

In  the  preparation  of  caoutchouc,  especially 
in  its  vulcanisation,  there  are  large  quantities 
of  vapour  given  forth,  particularly  carbonic 
disulphide;  great  care  is,  however,  taken  in 
the  ventilation  of  the  works,  and  poisoning 
is  rare.  The  mean  duration  of  life  of  caout- 
chouc -  workers  is  about  fifty  -  seven  yean  ; 
mortality,  1*393  per  cent. 

The  tarry  matter  given  out  in  the  manu- 
facture of  paraffine  is  not  very  injurious,  but 
eruptions  of  the  skin  are  common  among  the 
workmen.  Their  mean  duration  of  life  is 
from  sixty  to  sixty-two  years. 

In  order  to  prevent  the  injurious  effects  of 
dust  upon  workmen  engaged  In  such  trades  at 
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dry  grinding,  &c.,  artificial  ventilation  inducing 
strong  currents  of  air  is  absolutely  necessary ; 
and  as  in  these  particular  trades  there  is 
always  steam-power,  some  metliod  either  of 
propelling  or  extracting  air  is  easily  applied. 
But  many  of  the  cases  require  special  treat- 
ment, esi)ecially  with  regard  to  noxious  gases 
and  vapours ;  for  example,  ammonia  in  small 
quantities  prevents  the  bad  effects  of  working 
in  nitrate  of  silver,  and  saucers  of  turpentine 
distributed  about  a  room  greatly  mitigate 
the  vapours  of  common  phosphorus.  Che- 
mical means  of  this  kind  should,  however, 
be  only  considered  as  accessory  to  good  ven- 
tilation. 

For  observations  on  miners,  see  Mines.  See 
also  Phosphorus,  Ac. 

It  is  absolutely  certain  that  the  odours  from 
bone  manufactories  and  tanyards,  and  a  great 
many  other  very  offensive  trades,  cause  no 
injury  whatever  to  the  health  of  either  those 
engaged  in  them  or  of  those  living  in  the 
vicinity ;  such  odours  are,  nevertheless,  nui- 
sances of  a  public  character. 

Trades,  Offian8iTe~Tho  general  super- 
vision of  trades  is  expressly  cast  upon  urban 
sanitary  authorities  by  the  enactments  given 
at  the  end  of  this  article. 

The  sections  of  the  Public  Health  Act  re- 
lative to  the  establishment  and  to  the  regu- 
lation of  trades  must  be  interpreted  by  sanitary 
authorities  according  to  the  spirit  which  evi- 
dently actuates  the  law  on  this  point,  and 
that  is,  not  to  interfere  or  control  manu- 
facturing industry,  on  which  the  wealth 
of  England  depends,  unnecessarily;  but,  on 
the  other  hand,  where  there  is  evident  and 
considerable  public  annoyance  and  injury, 
to  take  action  at  once,  as  authorised  by  the 
statutes. 

As  the  initiation  of  proceedings  will  in 
nine  cases  out  of  ten  be  taken  on  the  opinion 
or  advice  of  the  medical  officer  of  health,  it 
is  absolutely  necessary  for  such  an  officer  to 
practically  acquaint  himself  witli  the  details 
of  the  different  manufacturing  industries  in 
his  district.  These  are  always  best  studied 
in  the  building  itself;  for  though  printed 
descriptions  will  give  a  good  idea  of  the 
general  principles  on  which  an  industry  is 
carried  out,  the  details  are  far  more  easily 
learned  by  witnessing  the  different  processes 
in  operation. 

The  principal  ways  by  which  a  trade 
becomes  a  nuisance  are  storage  of  offensive 
materials,  the  escape  of  volatile  g:ises  or 
emanations  into  the  atmosphere,  and  the  im- 
proper disposal  of  fixed  refuse,  whether  liquid 
or  solid. 

As  to  the  storage  of  offeuuvQinatieTft— «uc1l 


as  raw  hides,  bones,  hoofs,  &c — providing  tl^ 
sheds  or  storage  -  places  are  profierly  coc- 
structed,  and  the  substances  are  convercl 
from  the  storage-houses  to  the  manufactory 
in  closed  air  -  tight  boxes,  carts,  or  other 
receptacles,  offeuce  is  hardly  i>ossible;  but 
if  there  is  a  nuisance  from  neglect  of  any  of 
these  precautions,  there  can  bo  no  excuse  en 
the  part  of  the  manufacturer,  and  he  sbodd 
be  made  to  abate  the  nuisance  immediately. 

Nuisances  and  injuries  from  the  esca^ie  of 
volatile  gases  or  emanations  into  the  atmos- 
phere, may  be,  for  the  sake  of  convenience, 
divided  into— (1)  organic  vapours;  (2)  psses 
partly  organic  and  partly  of  definite  constitu- 
tion; (3)  acid  gases. 

1.  By  the  term  organic  vapours  is  meart 
gases  the  greater  portion  of  which  are  com- 
posed of  highly  offensive  emanations  of  on- 
known  chemical  com|)08ition  ;  many  of  them 
are  probably  bodies  built  upon  the  type  of 
ammonia.  Such  vapours  are  evolved  in  tLo 
melting  of  fats,  in  the  making  of  size  ;inil 
glue,  of  manure,  in  the  boiling  of  oil,  in  tLe 
boiling  of  bones,  in  the  dressing  of  tripe,  ia 
the  manufacture  of  glucose,  and  in  many 
other  processes  carried  out  on  a  considerable 
scale. 

The  general  remedy  for  all  these  cases  is  to 
see  that  the  operations  are  conducted  in 
closed  boilers,  and  that  the  organic  vapours, 
deprived  of  steam,  are  carried  into  the  farnace 
fixe  to  be  there  consumed.  (This  is  not 
always  possible ;  for  instance,  in  the  ease  uf 
making  American  cloth  inflammable  spirit 
is  used,  hence  if  the  vapours  were  parsed 
through  a  fire  an  explosion  might  result.) 

2.  In  a  great  many  operations  the  gasei  are 
of  a  very  mixed  character ;  for  example,  in 
the  distillation  of  oils  and  fats,  sulphoroai 
acid,  acrolein,  and  other  funics  are  evolved: 
and  in  the  manufacture  of  superx^hospliste  of 
lime,  tetrafluoride  of  silicon  is  mixed  with 
organic  and  acid  vapour.  In  some  of  these 
cases,  the  gases  'have  to  pass  thnmsih  one  or 
more  chambers,  scnibbers,  or  purifiers  before 
they  are  permitted  to  mix  with  the  atin<i5* 
phere.  Thus  in  the  latter  case,  the  ga?« 
evolved  from  the  treatment  with  sulphuric* 
acid,  of  coprolites,  crushed  bones,  and  animal 
refuse,  are  led  by  a  shaft  first  to  a  chambci^ 
where  they  meet  with  a  spray  of  water  which 
decomposes  the  tetrafluoride  of  silicon,  jrart 
being  precipitated  as  hydrate  of  silicn,  and 
part  dissolved  as  hydrofluosilicic  acid;  tlie 
gases  then  pass  on  to  a  coke  scrubber  or  con- 
denser, and  lastly  through  a  lime  purifier. 

In  tho  case  of  the  manufacture  of  coal  gas, 
also,  there  are  very  numerous  and  complex 
proilucts  given  off,  but  no  simple  means  f^r 
its  purification,  and  at  the  same  time  for  the 


TBA 


(603) 


TBA 


economical  separation  of  its  commercial  pro- 
ducts, can  be  deTised ;  the  mixed  gases  must 
pass  through  numerous  condensers,  as  de- 
scribed in  article  Gas.  In  a  very  large  number 
of  operations,  sulphuretted  hydrogen  is  given 
off  mixed  with  various  other  emanations ;  and 
if  no  gas  is  more  offensive,  at  the  same  time 
there  is  no  gas  which  is  so  easily  decomposed 
or  absorbed.  In  practice,  either  hydrated 
ferric  oxide  or  slaked  lime  is  found  its  cheapest 
iLnd  most  convenient  al»orbent — the  furnace 
fire  its  cheapest  destroyer. 

3.  The  acid  gases  causing  nuisance  are,  for 
the  most  part,  muriatic,  mlphurouty  and 
nitrous  acids. 

Muriatic  acid  is  evolved  from  alkali-works, 
in  the  extraction  of  copper  from  spent  pyrites, 
in  the  manufacture  of  bottle-glass  from  silica 
and  common  salt,  in  the  glazing  of  coarse  pot- 
tery, and  in  brick-burning ;  these  fumes  can 
be  entirely  condensed  if  led  into  a  high  and 
capacious  tower  containing  coke,  over  which  a 
stream  of  cold  water  is  constantly  flowing. 

Suiphurous  acid  yoi  is  produced  in  several 
manufacturing  operations,  among  which  that 
of  sulphuric  acid  holds  the  first  place. 

Nitrotu  fumes  are  produced  by  refiners  treat- 
ing gold  and  silver  alloys  with  nitric  acid,  in 
Titriol-works,  by  the  makers  of  tin  and  iron 
liquors,  of  nitro-benzole,  of  picric  acid,  and  in 
the  manufacture  of  oxalic  acid. 

Both  sulphurous  and  nitrous  fumes  may  be 
absorbed  by  water ;  the  latter,  however,  is 
more  efficiently  treated  by  passing  it  throug}i 
milk  of  lime. 

Dr.  Letheby,  who  has  paid  some  attention  to 
nuisances  arising  from  offensive  trades,  sum- 
marises his  recommendations  thus  : — 

**1.  All  noxious  and  offensive  operations 
should  be  carried  on,  as  far  as  possible,  in  air- 
tight chambers,  which  can  be  ventilated  by 
means  of  fans  or  by  the  chimney  draught. 

**2.  All  condensable  and  absorbable  gases 
and  vapours  should  be  passed  through  con- 
densers and  absorbents  best  suited  for  their 
absorption— as  water  in  spray,  and  scrubbers 
chaiiged  with  water,  oil  of  vitriol,  or  alkaline 
solutions. 

**3.  When  necessary  these  scrubbers  should 
be  supplemented  with  special  purifiers,  as 
hydrated  oxide  of  iron,  hydrate  of  lime,  kc. 

**4.  Organic  vapours,  sulphuretted  hydro- 
gen, and  empyreumatic  matters  should  be 
conveyed  to  the  furnace  fire  and  destroyed. 

**5.  All  offensive  materials  should  be 
brought  to  the  works  or  carried  away  from 
them  in  properly-constructed  carts  or  tanks, 
which  can  be  closely  covered ;  and  all  such 
material,  when  stored  at  the  works,  should  be 
kept  in  close  tanks  in  chambers,  ventilated 
when  necessary  to  the  scmbben  or  furnace  fire. 


*'6.  The  whole  of  the  operations  should 
always  be  managed  with  care  and  attention  to 
details— there  being  no  neglect  of  the  sound 
condition  of  every  part  of  the  plant  or  work- 
ing apparatus."  —  (Noxious  and  Offensive 
Trades,  by  Dr.  Lethebt  ;  London,  1876.) 

The  chief  points  with  regard  to  the  liquid 
and  solid  refuse  from  manufactories  are  to  be 
found  in  the  article  Kivebs,  Pollution  of, 
vhich  see. 

The  works  in  France  are  arranged  in  three 
classes,  and  as  such  a  system  gives  a  synoptical 
view  of  the  chief  causes  of  complaint,  it  is 
here  reproduced. 

Abranoemekt  of  Works  in  Fbanoi,  1867. 
First  Class, 


NuDM  ot  Manufbetuzw. 


Acid,  arsenic  (nutnafactare  of). 
B7  means  of  arsenioos  acid 
and  nitric  acid. 
When   the    nitrous  pro- 
dacts  are  not  absorbed 

.hydrochloric  (production  of). 

Dj  the  decomposition  of  the 
chloride  of  magnesium,  of 
aluminum,  Ac. 
When  the  acid  is  not  con- 
densed .... 
i^—,  oxalic  (manufacture  of). 
By  nitric  acid. 

Without  destruction  of  in- 
jurious gsses 
^—{picric. 

When  the  injurious  gases  are 
not  burnt    .... 

,  stearic  (manufacture  of). 

By  distillation 

,  sulphuric  (manufacture  of). 

By  the  combustion  of  sulphur 
and  pyrites .... 

Acids  (refining  of  gold  Ad  silver 

by) 

Aldehyde  (manufacture  of)  . 
Archil  (manufacture  of). 

In  open  vesdels 
Blood. 

Workshops     for     separating 

fihrine,  albumen,  Ac.  . 
Deputs  of,  for  the  manufac- 
ture of  Prussian  blue  and 
other  industrial  products    . 
Manufacture  of  powder  of,  for 
clarifying  wines  . 
Bone  fat  (manufacture  of)    . 


Bones  (^torrefaction  of)  for  manure. 
When  the  gases  are  not  burnt 

,  fresh  (depots  of,  on  large 

scale) 

Bristles  of  swine  (preparation  of;. 
By  fermentation     . 

Burning  of  marine  plants  in  per- 
manent establishments 

Carbonising  of  animal  matters  in 
general 

Carriags  grease     .       .       .       . 


GaQM  of  Oomplalnt. 


Injurious  emsna- 
tious. 


Do. 


Fumes. 

Injurious       va- 
pours. 

Smell  and  danger 
of  lire. 


Injurious  emana- 
tiona 

Do. 
Danger  of  fire. 

SmeU. 


Do. 


Do. 

Do. 
Smell ;  pollution 
of  waters;  dan 
ger  from  fire. 

Smell  and  danger 
of  fire. 

Smell ;  injurious 
emanations. 

Smell 

Smell  and  smoke. 

Smell. 

Smell ;     danger 
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Withoat   fermentation      {tee 
also  "  Bristles  by  fennenta- 
Uon,"  Class  I.)    . 
Indiarubber  (working  of). 

Employing  essential  oils  or 
sulphuret  of  carbon    . 

,—  (application  of  coatings  of)  . 
Ivory  and  animal  black  (distilla- 
tion of  bones  or  manufacture  of). 
When  the  gases  are  burnt 
Laces  and  cloths  of  gold  and  silver 
(burning  on  a  great  scale  of),  in 

the  towns 

Lamp  black  (manufacture  of). 
By  the  distillation  of  oils,  tars, 
bitumens,  Ac. 
leather,    raw,    and   fresh   hides 

(depots  of) 

Limekilns. 

Permanent     .... 
Manures  (depOts  of)  from  middens. 
Animal  remains. 
Dried  or  disinfected,  and  in 
covered   stores   when    the 
quantity  exceeds  25, 000  kilo- 
grammes    .... 
Jtlorezide  (manufacture  of). 

In  close  vessels,  by  the  reac- 
tion of  nitric  acid,  and  of 
the  uric  acid  of  guano 

Nitro-benzine,  aniline,  and  mat- 
ters derived  from  benzole  (manu- 
facture of) 


Oil,  neatsfoot  (manufacture  6f). 
When  the  matters  employed 
are  not  putrefied 
Oilcloths  for  packing  cloth,  tarred 
cords,    tarred    papers,    paste- 
boards, and  bituminous  tubes 
(manufacture  of). 
By  hot  method 


Oils  (burning). 
When  alcohol 
oils  are  used 


and  essential 


(mixing  by  heat  or  boiling  of). 

In  close  ressels 

.—  of  petroleum,  of  schist,  and 
of  tar,  lifrht  oils,  and  other  hy- 
drocarbons employed  in  lighting 
and  heating,  and  in  the  manu- 
facture of  colours  and  varnishes, 
cleaning  stuffs,  Ac. 
Very  inflammable  substances 
— that  is  to  say,  emitting  va- 
pours liable  to  take  fire  at  a 
temperature  of  less  than  35* 
C.  (or  y;*"  Fahr.)on  approach 
of  a  lighted  match. 
If  the  quantity  above  150 
litres   docs  not  reach 
1050  litres     . 
Less  inflammable  substances 
— that  is  to  say,  emitting  va- 
pours liable  to  take  fire  only 
at  a  temperature  of  35°  C. 
and  above. 
If    the    quantity   stored 
above  1050  litres  does 
not  reach  10.500  litres. 
Onions  (drying  of),  in  the  towns  . 
Parchment  factories 
Pearl  ashes. 

With  combustion  and  conden- 
sation of  the  smoke    . 
Plaster  (kilns  for). 

Permaoent     .... 


Smell. 


Smell;  danger  of 

fire. 
Danger  of  fire. 


Smell. 

Do. 

Smoke;  smell. 
Smell  and  dust. 
Smoke ;  dust. 


Smell. 


Injurious  emana- 
tions. 


Smell,  danger  of 
fire,  and  in- 
jurious emana- 
tions. 


Smell. 


Smell  and  danger 
of  fire. 


Danger    of    fire 
and  explosion. 

Smell  and  danger 
of  fire. 


Do.        do. 


Do. 
Smell 
Do. 


do. 


Smoke. 


Smoke  and  na^ 


Porcelain  (manufacture  of)  . 
Potash  (manufacture  of). 

By  carbonising  the  residue  of 
molasses      .... 
Protochloride,  or  salt  of  tin  (manu- 
fkctureof)  ....    InjuriooK 

tions. 
Resinous  torches  (manufacture  of,  -.  Smell  anddasjnr 

of  fire. 
Retting  (on  a  great  scale)  of  hemp 
and  fiax. 
By  the  action  of  acids,  of  warm 
water,  and  of  vapour.. 


Rogue  (depot  of  brine  used  for 
salting)       .... 

Sal  ammoniac   and   sulphate   of 
ammonia  (manufacture  of). 
Bj  employing  animal  matters 

,  extracted  from  the  waters  of 

gasworks  (special  manufacture 

00 I 

Salt    provisions    (establishments  I 

for)  and  smoking  of  fish    .        .  i 

Salted  fish  (depOts  oQ   . 

Sardines  (preparation  of  pre- 
served), in  the  towns 

Sausages  (manufactures  on  a 
great  scale  of)    . 

Silk  hats  or  other  preparations, 
by  means  of  a  finish  (manufac- 
ture of)        ...        . 

Skins  or  fur  of  hares  and  rabbits 
(cleaning  of)       .... 

Slaughter-houses  .... 


Smoke  and  smell. 
Smoke  and  dust. 


Starch  works. 

By  the  separation  of  the  glu- 
ten, and  without  fermenta- 
tion       

Stripping  of  flax,  hemp,  and  Jute 

on  large  scale     .... 

Sugai^eflnery  and  manufacture  . 

[Sulphate  of  mercury  (manufacture 

oO. 
When   the  rapoura  are  ab- 
sorbed   

——  of  peroxide  of  iron  (manu- 
facture of>. 
By  sulphate  of  protoxide  of 
iron  and  nitric  acid  (nitro- 
sulphate  of  iron) 

of  soda  (manufacture  of). 

With  complete  condensation 
of  the  hydrochloric  acid 
Sulphur  (fusion  or  distillation  oO  . 


Tallow  candles  (smelting-houses 
for). 
In  the  water-bath  or  by  steam 

Tanneries 

Tarpaulin gs  (manufacture  of). 
Without  boiling  in  oil    . 
Tars  (treatment  ot)  in  gas  manu- 
factures       


and  bituminous  fluid  matters 

(dep<»t.s  of)         .        .        .        . 
Tobacco  (manufacture  oO 
pipes  (manufacture  of). 

With    kilns  not  smoke-con- 
suming       .        .        .       . 
Turf  (carbonisation  of). 

In  close  vessels 
Tarnish  (manufactures  ofl 

With  spirits  of  wine 


Injurious  «Biufc. 
tions  sjQd  poL 
lution  of  water. 

Smen. 


Smell ;  iojan^os 
emaoatioBs. 


SmelL 

Do. 

Unpleanot 
smell. 

Smen. 

Do. 

Danger  of  fire. 

SmeU. 

Smelllmd  dan^ 
ftromtheanimsk 


PoUndoa  of  ws- 
ter. 

Dust  and  smoke. 
Smoke  and  smell 


Slight      emails' 
tions. 


Injurious  emsns- 
tions. 


Do. 

InjurioasemsM- 
tions  :  danger 
from  fire. 


Smell 
Do. 


Danger  of  (Ire. 

Smell  and  danger 
of  fire. 

Do.       do. 
Smoke  and  dost 


Smoke. 

Smell 

Smell  and  ds8g«r 
of  fire. 
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Massicot  (manaracture  of) 

Mechanical  pounding  of  drugs 

Mills  for  griuding  lime,  flint;),  and 

paozzolane         .... 

Mineral    charcoal    (manufacture 

of). 

By   pounding   the  residue  of 

distillatiou   of    bituminous 

schists 

Morocco  leather  manufactories 
Nitrate  of  iron  ^manufacture  of). 
When  the  injurious  vapours 
are    absorbed    or    decom- 
posed     

Onk  bark  (mills  for) 

Oilcloths    for   packing   textures, 
tarred    cords,     tarred    papers, 
pasteboards,    and    bituminous 
tubes  (manufacture  of). 
By  cold  method 

Oils  (purification  of). 
Oil-works  and  oil-mills 
Olives  (pickling  of) 

Painted  cloths  (manufacture  of)  . 
Paper  (manufacture  of) 

pulp  (preparation  of). 

By  means  of  stravr  and  other 
combustible  matters   . 

Pasteboard-makers 

snuff-t>oxes  (manufacture  of) 

Plates  and  polishcil  metals  . 
Perchloride  of  iron  (manufacture 
ot). 
By  solution  of  peroxide  of  iron 

Porcelain  (manufacture  of). 

With  smoke-consuming  kilns 

IHiozzolane.  artificial  (kilns  for)    . 
Quicksilvering  of  mirrors 

Ilags  (depots  of)    . 
Ked-lead  (manufacture  of)    . 

pnistiate  of  potash 

Refrigerating  preparations. 

By  ammonia  .... 

By  ether,  or  other  similar  and 
combustible  liquids     . 

Salt  of  soda  (manufacture  of). 
With  sulphate  of  soda    . 


Salting  and  preparation  of  meats. 

Alcpots  for),  in  the  towns 

Scalding-houses. 

For  the  preparation  of  parts 
of  animals  proper  for  food  . 
Sealing-wax  ^manufacture  of) 
Sheepskins  (arying  of)  . 

Soapworks 

Sponges  (washing  and  drying  of)  . 

Starch  manufactories    . 
Steel  (manufacture  oO  • 
Sulphate   of  iron,  alumina^  and 
alum  (manufacture  oO- 
By  the  washing   of  roasted 
pyrites      and      aluminous 
earth 

of  protoxide  of  iron  or  green 

copperas   (manufacture    on    a 
large  scale  of). 
By  the  action  of  sulphuric  acid 
on  old  iron  .... 


Noxious  emana- 
tions. 
Noise  and  dust. 

Dust 


Smell  and  dust. 
SmeU. 


Injurious  emana- 
tions. 
Noise  and  dust. 


Smell ;  danger  of 
fire. 

Do.        do. 
Do.        do. 
Pollution  of  wa- 
ter. 
Smell. 
Danger  of  fire. 


Pollution  of  wa- 
ter. 

Smell. 

Smell ;  danger  of 
fire. 
Do.        do. 


Injurious  emana- 
tions. 

Accidental 
smoke. 

Smoke. 

Injurious  emana- 
tions. 

Smell. 

Injurious  emana. 
tions. 
Do. 

Smell. 

Danger  of  explo- 
sion and  fire. 


Smoke ; 

ous 

tioni. 
Smell. 

Do. 


injuri- 
emana- 


Do. 
Danger  of  fire. 
Smell  and  dust. 
Smell. 
Smell ;  pollution 

of  water. 

(Do.         do. 
Smoke. 


Smoke  and  pollu- 
tion of  water. 


Smoke ;  Injurious 
eBLanatioaa. 


Sulphur  (pulverising  and  lifting 
of) 

Thrashing  and  washing  (spacious 
workshops  for)  worsteds,  hairs, 
and  waste  of  woollen  and  silk 
threads  in  the  towns  . 

Thrashing,  carding,  and  bleaching 
woollens,  hairs,  and  feathers  for 
bedding 

hides  (hammer  for) 

Tileworks. 

With   kilns   not   smoke-con- 
suming        .... 
Tinplate  (manufacture  of) 
Tobacco-pipes  (manufacture  of). 

With  smoke-consuming  kilns. 

Wadding  (manufacture  of)    . 
Wash-houses         .... 


for  wool 

Whalebone  (working)    . 

White  of  zinc  (manufacture  of). 
By   the  combustion   of   the 

metal 

Wire-drawing  works 
Wood  carbon,  in  the  towns  (de- 
pots or  stores  of)       .        .        . 
Yards  for  firewood,  in  the  towns  . 


Dust ;  danger  of 
fire. 


Noise  and  du>t 


Smell  and  dost 
Noise   and    dii- 
turbance. 


Smoke. 
Do. 

Accidental 

smoke. 
Dust  asddao^ 

of  fire. 
Pollution  of  T|. 

ter. 
Do. 
Unpleasant  em- 

anatiofli. 


Metallic  feniH 
Noise  andiKoke. 

Danger  of  fir«. 
Injuriou<-«o:uM' 

tions :   daogtr 

of  fire. 


Any  person  who,  after  the  passing  of  the 
Public  Health  Act,  establishes  within  the 
district  of  an  urban  authority,  without  their 
consent  in  writing,  any  offensive  trade— that 
is  to  say,  the  trade  of  blood-boiler,  or  bone- 
boiler,  or  f  ellmonger,  or  soap-boiler,  or  tallow- 
melter,  or  tripe-boiler,  or  any  other  noxioni 
or  offensive  trade,  business,  or  mannfaeture— 
shall  be  liable  to  a  penalty  of  £50,  or  lets,  ia 
respect  of  the  establishment  thereof ;  and  any 
person  carrying  on  a  business  so  established 
shall  be  liable  to  a  penalty  of  40b.  ,  or  less,  for 
every  day  on  which  the  offence  is  continued, 
whether  there  has  or  has  not  been  any  coo- 
viction  in  respect  of  the  establishment  thereof. 
-(P.  H.,  8.  112.) 

Any  tcr&an  authority  may  from  time  to  tima 
make  bylaws  with  respect  to  any  offensive 
trades  established  with  their  consent,  either 
before  or  after  the  passing  of  the  Publie 
Health  Act,  in  order  to  prevent  or  diminish 
the  noxious  or  injurious  effects  thereof.— 
(P.  H.,  s.  113.) 

Whore  any  candle-house,  melting-house, 
melting-place,  or  poap-house,  or  any  slaughte^ 
house,  or  any  building  or  place  for  boiling 
offal  or  blood,  or  for  boiling,  burning,  or 
crushing  bones,  or  any  manufactory,  buildiBg, 
or  place  used  for  any  trade,  business,  proeeo, 
or  manufacture  causing  effluvia,  is  certified  to 
any  urban  authority  by  their  medical  officer 
of  health,  or  by  any  two  legally-quslified 
medical  practitioners,  or  by  an.  ten  in- 
habltantf  of  the  district  of  such  urban  anths* 
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•  >.y,  to  be  a  nuisance  or  injurious  to  the 
hf  Jth  of  any  of  the  inhabitants  of  the  district, 
a*  ch  urban  authority  »hall  direct  complaint 
tc>  be  made  before  a  justice,  who  may  summon 
tl  e  fterson  by  or  on  whose  behalf  the  trade  so 
x>inpliiined  of  is  carried  on  to  appear  before  a 
court  of  summary  jnrisdiction. 

The  court  shall  inquire  into  the  complaint, 
and  if  it  appears  to  the  court  that  the  business 
carried  on  by  the  person  complained  of  is  a 
nuisance,  or  causes  any  effluvia  which  is  a 
nuisance  or  injurious  to  the  health  of  the 
inhabitants  of  the  district,  and  unless  it 
be  shown  that  such  person  has  used  the  bett 
practicable  means  for  abating  such  nuisance, 
or  preyenting  or  counteracting  such  effluvia, 
the  jMirson  so  offending  (being  the  owner  or 
occupier  of  the  premises,  or  being  a  foreman 
or  other  person  employed  by  such  owner  or 
occupier)  shall  be  liable  to  a  penalty  not  ex- 
ceeding £5  nor  less  than  40s.,  and  on  a  second 
and  any  subsequent  conviction  to  a  penalty 
double  the  amount  of  the  penalty  imposed  for 
the  lasH  preceding  conviction,  but  the  highest 
amount  of  such  penalty  shall  not  in  any  case 
exceed  the  sum  of  £200. 

Provided,  that  the  court  may  suspend  its 
final  determination  on  condition  that  the  per- 
son complained  of  undertakes  to  adopt,  within 
a  reasonable  time,  such  means  as  the  court 
may  deem  to  be  practicable  and  order  to  be 
carried  into  effect  for  abating  such  nuisance, 
or  mitigating  or  preventing  the  injurious 
effects  of  such  effluvia,  or  if  such  person  gives 
notice  of  appeal  to  the  court  of  quarter  sessions 
in  manner  provided  by  the  Public  Health 
Act. 

Any  local  authority  may,  if  they  think  fit, 
on  such  certificate  as  is  in  this  section  men- 
tioned, cause  to  be  taken  any  proceedings  in 
any  superior  court  of  law  or  equity  against 
any  person  in  respect  of  the  matters  alleged 
in  such  certificate.— (P.  H.,  s.  114.) 

Training  —  The  object  of  training  is  to 
render  the  system  capable  of  undergoing  some 
unusual  feat  of  exertion,  and  to  increase  the 
powers  of  endurance,  and  the  suppleness  and 
activity  of  the  limbs.  The  weight  of  the 
body  is  reduced,  the  muscular  strength  is 
augmented,  and  all  superfluous  fat  and  water 
are  removed.  In  the  words  of  a  modem 
writer  on  this  subject,  "  A  concordant  action 
is  established  between  the  heart  and  blood- 
vessels, so  that  the  strong  action  of  the 
heart  during  exercise  is  met  by  a  more 
I>erfect  dilatation  of  the  vessels,  and  there 
is  no  bkbckage  of  the  flow  of  blood.  In 
the  lungs'  the  blood  not  only  passes  more 
freely,  b.  {  the  amount  of  oxygen  is  in- 
creased, and  the   gradual   improvement  in 


breathing-power  is  well  seen  when  horses  are 
watched  during  training.  This  reciprocal 
action  of  heart  and  blood-vessels  is  the  most 
important  point  in  training ;  the  nutrition  of 
nerves  and  muscular  fibres  improves  from 
constant  action,  and  the  abundant  supply  of 
food  ;  the  tissue  changes  are  more  active,  and 
elimination,  especiaUy  of  carbon,  increases. 
A  higher  condition  of  health  ensues,  and 
if  not  carried  to  excess,  *  training  *  i^  simply 
another  word  for  healthy  and  vigorous  liv- 
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These  effects  are  brought  about  by  the 
cdmbination  of  three  things  —  (1)  exercise, 
increasing  in  severity  with  the  strength  and 
endurance  of  the  man  in  training ;  (2)  food 
in  which  meat  predominates ;  and  (3)  regu- 
larity in  the  hours  for  sleep,  meals,  and 
exercise. 

Exercise  and  regularity  of  life  in  inducing 
a  high  state  of  health,  require  no  comment, 
but  the  peculiar  diet  necessary  lo  produce 
muscular  development  is  a  subject  of  great 
interest.  It  appears  pretty  well  proved  that 
carnivorous  men  can  endure  great  fatigue  for 
a  short  time  better  than  herbivorous  men. 
For  example:  '*AVhenthe  Mokololo  go  on  a 
foray,  as  they  sometimes  do,  a  month  distant, 
many  of  the  subject  tribes  who  accompany 
them  being  grain  •  eaters  perish  from  sheer 
fatigue,  while  the  beef-eaters  scorn  the  idea  of 
ever  being  tired."— (Livinostone,  Zamliesi.) 
And  again.  Sir  Francis  Head,  in  his  **  Jour- 
neys across  the  Pampas,"  1828,  p.  61,  says, 
*'  I  had  been  riding  for  three  or  four  months, 
and  had  lived  on  beef  and  water.  I  found 
myself  in  a  condition  which  I  can  only  describe 
by  saying  that  I  felt  no  exertion  would  kill 
me.  .  .  .  This  will  explain  the  immense  dis- 
tances which  people  in  South  America  are 
said  to  ride,  which  I  am  confident  could  only 
be  done  on  beef  and  water." 

Professor  Haughton,  while  agreeing  that 
meat  is  the  best  diet  when  we  are  called  upon 
to  exercise  sudden  bursts  of  muscular  labour 
continued  for  short  periods,  affirms  that  for 
long-continued  labour  it  is  not  so  valuable  as  a 
farinaceous  diet.  **  It  is,  however,  worthy  of 
remark  that  the  muscular  qualities  developed 
by  the  two  kinds  of  food  (flesh  and  farina- 
ceous) differ  considerably  from  each  other. 
The  hunted  deer  will  outrun  the  leopard  in  a 
fair  and  open  chase,  because  the  work  sup- 
plied to  its  muscles  by  the  vegetable  food  is 
capable  of  being  given  out  continuously  for  a 
long  period  of  time ;  but  in  a  sudden  rush  at 
a  near  distance,  the  leopard  will  infallibly 
overtake  the  deer,  because  its  flesh  food  stores 
up  in  the  blood  a  reserve  of  force  capable  of 
being  given  out  instantaneously  in  the  form 
of  exceedingly  rapid  maaculij:  afitiou*    Ia. 
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conformity  with  this  principle,  we  find  among 
ourselves  an  instinctive  preference  given  to 
farinaceous  and  fatty  foods,  or  to  nitrogenous 
foods,  according  as  our  occupations  require  a 
steady  long-continued  slow  labour,  or  the 
exercise  of  sudden  bursts  of  muscular  labour 
continued  for  short  periods."— (Haughton, 
Address  at  Oxford,  18G8.) 

In  training,  the  diet  is  almost  exclusively 
meat,  bread,  and  beer.  Beef  and  mutton  are  the 
meats  usually  taken,  and  it  is  important  that 
these  be  not  overcooked.  It  is  not  necessary 
to  exclude  all  the  fat.  Stale  bread,  potatoes, 
and  a  little  green  vegetable  are  allowed  in 
conjunction.  Pickles,  sauces,  &o.,  are  to  be 
prohibited,  and  sweets,  pastry,  and  made 
dishes  avoided.  Small  quantities  only  of 
fluids  should  be  taken,  and  these  sipped 
slowly  to  allow  of  absorption  and  thus  satisfy 
thirst,  without  introducing  a  surplus  amount 
into  the  stomach.  Beer,  light  wines,  tea, 
coffee,  cocoa,  barley-water,  and  toast-and- 
water  are  the  fluids  usually  recommended. 
Spirits  are  rigorously  excluded,  and  water 
alone  is  looked  upon  with  some  suspicion. 

The  following  are  a  few  of  the  dietaries  used 
in  training  :— 

King,  in  training,  is  said  to  have  taken  for 
his  breakfast  two  lean  mutton  chops,  some- 
what  underdone,  with  dry  toast  or  stale  bread, 
and  a  single  cup  of  tea  without  sugar ;  for 
dinner,  1  lb.  or  1^  lb.  of  beef  or  mutton,  with 
toast  or  stale  bread,  and  very  little  potato 
or  other  vegetable,  and  half  a  pint  of  old  ale, 
or  a  glass  or  two  of  sherry ;  for  tea,  a  single 
cup  of  unsweetened  tea,  with  an  egg  and 
some  dry  toast;  and  for  supper,  half  a 
pint  of  oatmeal  porridge,  or  half  a  pint  of 
old  ale. 

"  The  effect  of  this,"  says  Letheby,  "  is  to 
produce  only  a  shortlived  state  of  effective- 
ness, for,  carried  a  little  beyond  the  appointed 
time,  it  leads  to  disease ;  and  even  after  such 
a  training  there  is  often,  as  in  the  case  of 
Heenan,  terrible  prostration  of  the  system, 
and  a  necessity  for  returning  immediately  to 
an  ordinary  diet." 

The  Oxford  System, 

A  Day'i  Training  for  the  Summer  Races. — 
Rise  about  7  a.m.  A  short  walk  or  run. 
Breakfast  at  8 '30,  of  meat  (beef  or  mutton, 
underdone),  bread  (the  crust  only  recom- 
mended), or  dry  toast,  and  tea  (as  little  as 
possible  recommended).  Dinner  at  2  P.M.,  of 
meat  (much  the  same  as  for  breakfast),  bread 
and  no  vegetables  (a  rule,  however,  not  always 
adhered  to),  with  one  pint  of  beer.  About  5 
a  row  twice  over  the  course  on  the  river,  the 
speed  being  increased  with  the  strength  of  the 
crew.     Supper  at  8 '30  or  9 « of  coldmaa^^  askd 


bread,  with  perhaps  a  jelly  or  water-crewx, 
and  one  pint  of  beer.  Betire  to  bed  aboat 
10. 

A  Day's  Training  for  the  Winter  Baeet-^ 
Rise  about  7*30  a.m.  A  short  walk  or  mn. 
Breakfast  at  9,  as  for  the  summer  races. 
Luncheon  about  1,  of  bread  or  a  sandwieli, 
and  half  a  pint  of  beer.  About  2  row  twic« 
over  the  course.  Dinner  at  5,  of  meat,  as  for 
summer  races;  bread,  vegetables,  the  samt 
rule  as  for  the  summer  races  ;  padding  (not) 
or  jelly,  and  half  a  pint  of  beer.  It  is  parti- 
cularly impressed  on  men  in  training  that  si 
little  liquid  as  possible  is  to  be  drunk— water 
being  strictly  forbidden. 

The  Cambridge  System. 

A  Day's  Training  for  the  Summer  Baees.— 
Rise  at  7  A.M.  A  run  of  100  or  200  ysrdi,  ts 
fast  as  possible.  Breakfast  at  8*30,  of  meat 
(beef  or -mutton,  underdone),  dry  toast,  tea 
(two  cux>B,  or  towards  the  end  of  training  a 
cup  and  a  half  only),  and  wat^r-cresses  occs- 
sionally.  Dinner  about  2,  of  meat  (beef  or 
mutton),  bread,  vegetables — potatoes,  greens— 
and  one  pint  of  beer  (some  colleges  have  baked 
apples,  jellies,  or  rice-puddings).  Desiert, 
oranges,  biscuits,  or  figs,  with  two  glasses  of 
wine.  About  5*30  a  row  to  the  starting-po»t 
and  back.  Supper  about  8*30  or  9,  of  cold 
meat,  bread,  Tegetables  —  lettuce  or  water 
cresses  —  and  one  pint  of  beer.  Betire  to 
bed  at  10. 

A  Day's  Training  for  the  Winter  Baees.— 
Rise  about  7  A.M.  Exercise  as  for  the  summer 
races.  Breakfast  at  8*30,  as  for  the  summer 
races.  Luncheon  about  1,  of  a  little  eold 
meat,  bread,  and  half  a  pint  of  beer,  or  a  bis- 
cuit with  a  glass  of  sherry — perhaps  the  yolk 
of  an  egg  in  the  sherry.  At  2  a  row  over  the 
course  and  back.  Dinner  about  5  or  6, 
as  for  the  summer  races.  Retire  to  bed 
about  10. 

Tramways — An  urban  sanitary  autboritr 
may  construct  tramways  under  a  Board  of 
Trade  provisional  order,  or  the  authority  may 
purchase  tramways,  and  may  lease  and  take 
tolls  in  respect  of  the  same ;  but  the  autho- 
rity is  prohibited  from  working  thenu— (33  k 
34  Vict,  c  78,  8.  4,  6-16,  &c.) 

A  tramway  cannot  be  constructed  without 
the  consent  of  the  urban  sanitary  authority. 

The  working  of  tramways  is  regulated  bj 
bylaws,  which  require  the  sanction  of  the 
Board  of  Trade  {not  of  the  Local  Oovemment 
-Board).— (Ibid.,  s.  4,  46-48.) 

In  establishing  tramways  there  are  variom 
restrictions  protecting  the  interests  of  road, 
gas,  water,  telegraph,  and  sewer  authorities. 
I  C^lbid.^  1.  26-33,\ 
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The  ezpenset  are  to  be  borne  by  the  gene- 
rml  rate;  the  money  may,  however,  be  bor- 
rowed (with  content  of  the  Board  of  Trade) 
in  a  nmilar  nuuiner  to  other  sanitary  fundi. 
— (I^^M  ■>  20,  Schedule  A.) 

Trmnrnportm—See  Hospitals;  Htgi^'e, 
Naval,  kc 

Vraps,  Trapping— A  trap,  in  a  sanitary 
■enae,  is  an  apparatus  aflixed  to  the  inlets  of 
drains  or  sewers,  so  constructed  as  to  prevent 
■ewer  gas  from  escaping  into  the  air,  but  at 
the  same  time  without  impeding  or  obstruct- 
ing the  flow  of  liquids. 

All  sewers  and  drains  (save  and  except 
those  on  the  Liemur  principle)  require  to  be 
properly  trapped  and  ventilated.  The  forms 
of  traps  in  use  are  legion,  but  they  are  all  on 
similar  principles,  and  may  be  arranged  into 
two  classes— (1)  those  that  interpose  a  body  of 
water — an  hydraulic  seal  between  the  atmo- 
sphere and  the  sewer ;  (2)  those  that  interpose 
a  solid  body,  such  as  a  sheet  of  metal  afi^ed 
to  some  mechanical  arrangement. 

The  traps  of  the  first  class  are  usually 
antomatio ;  the  eonunon  siphon  trap  as  affixed 

to   a   sink   may  be 
taken  as  an  illustra- 
^ggBp  tion  [tee  fig.  121).  It 

"Vn^/  ^^^^  is  evident  that  a 
I^V  ^^^^^^  layer  of  water  will 
mjIKj^S^^^^^  remain  in  the  bend 
^Hj^^^^  and  prevent  the  gases 

escaping;    but  very 
Fig.  121.  jj^^j^  knowledge  of 

the  laws  of  fluids  and  gases  is  required  to  see 
that  such  an  arrangement  must,  from  time  to 
time,  get  out  of  order;  for  if,  on  the  one  hand, 
the  pipe  runs  full,  the  whole  of  the  water  will 
be  sacked  by  a  siphon  action  out  of  the  trap ; 
and  if,  on  the  other  hand,  a  large  quantity 
of  gas  is  suddenly  evolved  in  the  drain  or 
sewer,  or  a  slight  elevation  of  temperature 
takes  place  from  the  admission  of  hot  liquids, 
the  water  is  very  likely  to  be  driven  out 
of  the  trap.  Both  these  objections  may, 
however,  to  a  very  considerable  extent  be 
obviated  by  inserting  ventilating-pipes  adja- 
cent to  important  traps,  or  in  the  traps  them- 
selves. 

Few  traps  will  answer  for  all  purposes ;  for 
example,  those  for  drains  carrying  surface- 
water,  &0.,  from  roads,  especially  in  hilly  dis- 
tricts, where  in  heavy  rains  an  enormous 
quantity  of  debris  is  carried  down,  require  to 
have  in  connection  with  them  large  sludge- 
boxes,  and  arrangements  to  prevent  the  pipes 
being  silted  up.  The  traps  for  kitchens,  sinks, 
and  yards  should  for  the  most  part  be  so 
constructed  as  to  be  easily  examined  and 


cleaned,  for  the  proverbial  carelessness  of 
domestics  frequently  renders  the  best  me- 
chanism useless  by  stuffing  it  with  solid 
refuse. 

As  the  number  of  patents  taken  out  for 
traps  yearly  is  very  large,  an  account  of  the 
different  forms  wonld  far  exceed  the  limits 
of  this  work ;  but  as  an  example  of  an  efficient 
hydraulic  trap,  Dean*s  patent  drain  trap, 
manufactured  by  Mr.  J.  C.  Edwards  of 
Buabon,  may  be  selected.  It  is  made  in  a 
variety  of  forms — circular,  square,  and  rec- 
tangular— and  either  double  or  single. 
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Fig.  122. 
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Fig.  128. 

Figs.  122  and  123  show  a  section  of  a  single 
and  double  trap.  The  double  trap  is  generally 
used  to  trap  externally  sink  or  other  house 
drains  (except  water-closet  soil-pipes),  and 
the  single  trap  is  for  yard  guUeys,  cottage 
drains,  &c.  Many  engineers,  however,  prefer 
the  single  trap  for  house  drains,  the  trap  being 
placed  just  outside  the  outer  wall,  and  the 
sink  or  waste  pipe  discharging  on  to  the  top 
of  grating.  If,  as  is  often  the  case,  venti- 
lation  is  necessary,  the  pipe  next  the  out- 
let should  be  a  junction,  and  a  ventilating- 
pipe  should  be  led  therefrom  to  a  suitable 
place. 

It  is  made  in  two  parts,  the  outer  made 
of  stoneware,  and  the  inner  a  movable 
cast-iron  receptacle  B  B,  fitting  into  the 
bottom  of  the  same,  the  configuration  and 
construction  being  such  that  all  solid  matter 
most  rest  in  the  t«c«^tafi\A^  '«VAO[i  «»!  \a 
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Muljr  u)d  rearlilf  remoTed,  emptied,  Uil 
cUuued.  O  B  19  two  dipi,  uid  foim  > 
doubls  tnip  ;  for  if  by  ftny  great  preunre  tlia 
■ewer  gii  ihould  force  ander  tha  dip  S,  H 
would  immtdUtQly  rite  to  the  ■orfuse,  lo  that 
it  could  not  force  under  the  tsal  B  and  enter 
tha  hotue.  Theie  trape  ue  now  very  eiten- 
liTelj  oied. 

Ai  an  aumple  of  a  trap  on  ■  mechaiiioal 
principle,  and  certainly  one  of  the  beat  jrat 
invsnted,  Banner's  patent  drain  trap  may  be 
daMTibad  (m  Sg.  121). 

The  trap  oonaiiU  of  a  Bmall  air-tiebt  chamber 
A  of  cut  iron,  or  other  material,  fitted  with  a 
4-inchinletpipaB,whicb  project*  levBral  i  achai 
Into  ita  interior ;  the  lower  end  of  thii  inlet, 
■urrouDded  by  an  indianibber  band,  ipmng  on 
and  ilightly  projecting  beyond  the  end  of  the 
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pipe,  a  cicued  and  made  air-tight  by  a  viffB 
cup  C,  of  peculiar  fomi,  being  preexd  np  to 
by  a  nutabla  vagU  D  moonted  upon  a  l«i 
fulcromed  on  an  air-tight  centre,  aod  la 
ing  ita  outer  end  bent  npvarda  at  a  liglit 
angle.  The  afight  it  loipended  by  a  link  •» 
the  railed  end  of  the  lever,  and  ii  ao  antijtfl 
that  when  the  pan  ii  in  the  act  of  tilMsg  C 
the  centre  of  eiaTity  of  fA«  (M^rU  ly  li  Irosgiii 
nearer  the  fulcmni,  thua  redaeing  tha  l»i 
and  allowing  tha  pan  G  to  remain  tQttJ, 
without  at  any  time  nuaealing  the  tc^>,  till  it 
ii  thoroughly  fluihed,  yet  retaining  inffidrat 
power  to  completely  cloaa  the  trap  again  afWi  I 
fluabing.  A  leriei  of  holea  in  the  taiaed  tui 
of  tlie  lever  permit*  of  a  proper  adjuatmmt  if  I 
tho  veigkt,  and  a  bend  in  the  B<HI-|>p^  Jul  / 
above  the  trap,  break*  tbe  force  of  Uu  ntcr 


reaching  the  latter  from  above.    Tha  lower 

part  of  the  chamber  £  ia  formed  with  aloping 
•idei,  terminaliog  in  an  outlet  in  connection 
with  the  drain. 

Btfart  Jluthins,  the  cup  when  full  weight 
oter  15  Ibi..  while  the  utmoit  weight  opposed 
to  it  on  the  lever  ia  Ita  than  16  U». 

Afler  Jluihing,  tbe  cup  and  clean  water  left 
ill  il  weigh  under?  Iba.,  while  the  weight  on 
tbe  lever  after  fluibing  is  over  7  lb*. 

The  column  of  water  in  the  aoil-pipe  B  can- 
not riie  more  than  12  inchei  abort  the  chamlur, 
but  the  woiEht  □□  the  end  of  tbe  lever  i*  auffi- 
cient  to  maintain  in  On  loil-pipt  a  permanent 
column  of  several  inchea  of  freah  overflow 
water,  beaidei  the  clean  water  left  in  tlie 
bottom  of  the  cup  after  eacli  thorough  fluih- 


ing,  till  tbe  oloaet  ia  again  naed  and  iti  i 
tenta  are  diicharged  into  the  drain,  «liaU4 
copper  pan  filling  again  ia  again  tilted  uA 
remain*  down  laffldently  long  te  admit  d 
a  thorough  fliuhing  (tut  at  no  lime  onal- 
i*g  lite  eod  of  tht  ialtt  pipe,  a$  mil  U  na 
from  the  delttd  line*  in  fgure  ISi  triifl 
i/ioKi  the  pan  in  it*  tilled  pmilum),  tbd 
which  the  trap  ii  brooght  back  by  tlit  tc- 
tion  of  the  weighted  lever  to  ita  mnul 
potition,  when,  beaide*  tbe  air'light  nln 
thuj  formed,  then  ij  a  water  acal  d  ^ 
inchei  in  the  OUp,  and  aeveral  ineha  ip 
the  aoil-pipe. 

This  ia  a  moat  advantageotu  form  of  tnp 
for  all  low-lying  diitricta,  where  that  it 
duLger,  in  time*  of  flood   or  high  water,  nf 


w  dniiu  rctDmmg  tbeir  «ini(«iU  into  tbe  l  below  tha  tnp,  Uie  mors  ti|htl7  u  tha  ooppar 
uamenti,  u  ths  greftter  tha  prennTS  of  tha  pan  eloiad  igainit  tha  and  of  tha  Mll-pipa 
itnrning  aewage  matter  toward*  tha  ohamber  I  iulat,  u  that  no  flood-water,  aawaga,  or  uwer 


u  can  poaiibl;  h«  forced  past  it  in 

lent  or  auj  other  part  of  the  hoTUe.  j  caiujo^  ■  ■wt»i'"m 

Tb«  vator  sod  of  Um  I«T«r  bdng  sxpoacd  to  |  by  k  dom»rtt«. 


When  tha  cup  ralva  ii  in  ths  potiUon  it 
tkkes  while  fluihing,  the  opening  ii  ineteued 
from  tlie  diuuetar  of  (he  inlet  pipe  alwTe  it 
to  12  inchaa. 

Hr.  Banner  Iiu  alio  deviied  >  very  iogsni- 
ona  kppamtni  fur  diainfecting  ■  tnp  (rc  fig. 
125).  A  i*  s  glnu  Tue  holdiug  1^  gaUoa  of 
■  diiinfectant  fluid ;  thii  ia,  in  fact,  the  reier- 
TNT.  The  hollow  tuba  B  ii  fixed  to  a  lead 
ralve  C,  which  hu  diici  of  indiarabber  D 
attaohed  to  it  aboTe  uid  below ;  E  £  are  open' 
inga  into  and  out  of  the  email  chambei  A', 
which  admit  of  ita  filling  or  emptyiog  u  the 
indiarubbet  diici  reat  upon  the  lower,  or  are 
held  up  to  the  upper,  aide  of  the  anull  cham- 
ber A' ;  F  it  an  air-bole,  and  G  ia  the  outlet 
pipe  through  which  the  regulated  charge  of 
ilUinfectant  paaaea  to  the  D  trap,  on  the  valve 
being  railed  bj  the  action  of  the  lever  apring 
flud  on  tha  bracket  above  the  vaae  A. 

Itia  obviona  that  with  the  valve  in  thepoii- 
tioD  repreaented,  the  chamber  A'  ia  fnll  of 
fluid;  bat  upon  railing  the  vidre,  tha  upper 
diaca  D  D  are  oloiely  applied  to  the  opeuings 
from  the  reaervair,  but  leaving  the  lower 
opaningt  E  E  open,  the  contenta  of  tha  cham- 
bar  A'  are  diicharged  into  the  trap. 

But  whether  the  tonna  of  trai.i  deicribad 
are  uaed  or  not,  tbii  ia  certain,  that  the  com' 
mon  bell  trap  is,  under  the  most  favourable 
eonditiona,  eiCremelj  inefficient ;  that  with 
tha  common  liphan  trapa  ventil 
trapt,  aj  wall  aa  diainfection  from 
ia  ai  a  rale  neceaaaiy,  and  that  all  require 
oeoaiional  iuperviaion.    Set  Skkeb. 

Trats— £h  Ts^ujiob,  Plahutiohb. 

^HoUnft  Splralia— A  minate  roond 
worm,  endoaed  in  a  more  or  leai  tranaparant 
capaule,  that  ha*  been  found  aa  a  paraiite  ' 
the  moicular  ifitem  of  man 


The  following  in  Dr  Cobbold'a  deeoriptiiK 
of  the  peiiiite  :— 

1.  Tha  TriAina  liiiriilti  to  iit  natnre  Uiu  !i  u 
MlrelDclJ  mlnuM  ntmUode  fatlmlDltae;  llieailEli 
11*  tvUj  -  devclopail  ind  aexoall;  -  matnie  Bodliin 
meaauilD;  oolj  ^  ot  u  Incb.  whilit  Hit  folralj. 
developed  fcmalt  reachea  a  Icufftii  of  abmL  f ,  bg0j 
noDded  and  filKDnn,  uiiallx  iligliUT  bent  otni 
ltul(  ratfacr  tblckar  behind  Ihin  In  fmit,  hiihii1;j 
Id  ttie  milei ;  head  aunw.  flaelf  pointed,  oiimtd. 
nlth  ■■Impia,  centnl,  mfnaU,  oral  ■prrtore ,  pet^ 


a,  Ihe  Gloacal  or  anil  apenm  beisi 


ing  or  a  alngle  ipecaU  cleft 
iaV->hapedontllne.  Jemalei 
blnnclj  rounded  posteriDTir,  t 


h  Ihe  imiul 


It  tttth  at 


ir  the  boil ;  I 


bom  ,f„  hum  pole  I 
RHOCDon  vlltpamaa. 
2.  ThaHn*U/-Biit(iraIiiehiBaiDliablta(belBM. 

lalia  (alao  or  nanX  aod  euaUanUj  la 

aecond  day  after  tbair  IntiDdneUai  Iha 

loae  tbeir  apiral  flgore,  and  beeoaa  atntehed.  vtijift 
(hey  groir  rapMlf,  and  thair  generatlTe  ctguu  tre 


darathe 

rcmala  paiaHMa  w< 

Ico 

[^B«rt«Ur 

eloped  ai 

lnlenor,aodll.eu. 

aluiolnt 

roll  ilie,  paaa  oat 

vagiulotea 

ing.  Tba  egia  at  the  rt&ule  trieblna  are  dt 
■llbln  the  Menu  of  Ihe  mother  Inta  minaii 
like  embryoa,  which,  from  their  aliUi  daj,  a 


a  la  which  tbej  proce*d^l»  it 
'  of  the  wandering  embryoa  rr 


eipedillj  In  ihoae  irl 


cmbCTO)  penetiale  Into  tbi  lad 


Figt.  126Mdl27,»hM'VwJtw>w,  wspaieu^^  \nii»«a.m 
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The  fibrilbe  collapse  into  a  finely  granular  •abftance, 
whilst  the  motcnlar  corposcles  change  into  oval 
nucleated  cells. 

10.  The  Infested  muscalar  handle  retains  its  ori- 
ginal sheathing  up  to  the  time  of  the  complete 
development  of  the  young  trichinae,  but  afterwards 
its  sarcolemma  thickens,  and  begins  to  shrivel  at 
the  extremities. 

11.  The  spot  inhabited  by  the  rolled-up  parasites 
is  converted  into  a  spindle-shaped  widening,  and 
within  this  space,  under  the  thickened  sarcolemma, 
the  formation  of  the  well-known  lemon-shaped  or 
globular  cysts  commences  by  a  periphio  hardening 
and  calcification.  One  cyst  may  have  from  one  to 
three  trichinae. 

12.  The  migration  and  development  of  the  em- 
biyos  also  take  place  after  the  transportation  of 
impregnated  trichinss  into  the  intestines  of  a  new 
hoet. 

IS.  The  further  development  of  the  muscle  trichina 
into  sexually  -  mature  animals  is  altogether  inde- 
pendent of  the  formation  of  the  calcareous  shell,  and 
occurs  as  soon  as  the  former  have  reached  their  com- 
pletion. The  male  and  female  individuals  are  already 
recognisable  as  sexually  distinct  in  their  larval  state. 
— ^Entoioa ;  an  Introduction  to  the  Study  of  Ilel- 
minthology,  with  Reference  more  particularly  to  the 
Internal  Parasites  of  Man,  by  J.  Spencer  Cobbold, 
M.D.,  r.HS.    London,  1S64.) 

So  far  as  it  is  at  preaent  known,  the  disease 
dees  not  attack  sheep,  oxen,  or  horses. 
According  to  Virchow  and  Zenker,  the  most 
favourable  organism  for  the  development  of 
trichina  is  the  human. 

When  meat  affected  by  this  parasite  is 
taken  into  the  human  stomach,  a  period  of 
fiye  or  six  days  elapses  without  symptoms; 
but  in  that  period  the  worms  have  multiplied 
prodigiously.  They  become  free,  leave  their 
capsules,  and  produce  young,  which  migrate 
through  the  intestines  into  the  muscles. 

Very  serious  results  have  followed  the  in- 
gestion of  meat  affected  with  trichinae.  In 
18C3,  out  of  103  persons  who  ate  sausages 
made  of  an  affected  pig,  at  Hettstadt,  no  less 
than  83  died  from  trichinusis  (British  Medical 
Journal,  January  16,  1864,  p.  75),  and  several 
similar  instances  are  on  record.  The  symp- 
toms are  often  strikingly  like  those  produced 
by  an  irritant  poison — such  as  loss  of  appetite, 
sickness,  pain,  general  weakness  of  limbs, 
diarrhoea,  swellings  of  the  eyelids,  profuse 
perspiration,  and  very  frequently  peritonitis. 
There  is  no  known  method  of  treatment  likely 
to  be  of  any  service. 

In  searching  for  trichinsB  by  the  microscope 
the  tendinous  extremities  of  muscles  should 
be  selected,  as  there  the  cysts  are  most 
numerous.  A  small  portion  of  the  muscle  is 
cut  off  by  a  pair  of  scissors,  and  teased  into 
shreds  by  needles,  thus  freeing  the  cysts, 
which  should  then  be  treated  with  a  drop  of 
hydrochloric  acid,  which  will  dissolve  the  lime 
and  make  the  cyst  transparent. 


Another  way  is  to  put  the  suspected  flesh 
into  a  watch  -  glass  and  digest  it  in  a  liquid 
composed  of  one  part  of  liquor  potassie  to 
eight  of  water;  the  muscles  become  decom- 
posed,  and  the  capsules,  from  being  unaffected, 
are  seen  as  minute  white  specks. 

Trioooephaliui  Diapar— This  is  a  round 
worm  (first  mentioned  by  Morgagni)  that  has 
been  found  in  the  human  intestines.  Its  an- 
terior  extremity  is  narrow  and  hair-like,  and 
is  buried  in  the  mucous  membrane  of  the  in- 
testine, while  the  remainder  of  the  body  moves 
freely  in  the  cavity.  The  manner  of  its  intro- 
duction is  unknown. 

Tripe — Tripe  consists  of  the  paunch  or 
first  portion  of  the  ruminant  stomach  of  the 
ox.  It  is  easily  digestible,  except  when  very 
fat. 

ComposUi&n  of  Tripe  (LcthebtX 

Nitrogenous  matter ....  13-3 

Fnt 16-4 

Saline  matter 2  4 

Water 68-0 

lUO^ 

Tripe-Boiler— iSce  Trades,  Offensiyi. 

Trent— There  are  several  varieties— ^SSa/mo 
furio (Linn.),  S,  eriox^  S.  ferox^  S.  truUa,  All 
these  varieties  are  in  their  finest  condition 
from  the  end  of  May  to  late  in  September. 
The  trout  contains  about  6  per  cent,  of  fat. 
It  should  be  cooked  as  soon  after  it  is  caught 
as  is  practicable. 

Tnrbot— The  Bhombut  maximus  (Cuvier). 
Except  the  halibut,  this  is  the  largest  of  our 
flat  fish.  The  following  is  its  composition  : 
Nitrogenous  matter,  18*1  per  cent. ;  fat,  2*9 
\^eT  cent. ;  saline  matter,  1*0  per  cent. ;  and 
water,  78  per  cent.  The  Dutch  turbot  is 
usually  considered  the  finest. 

Turmerio  {Curcuma) — The  rhixome  of 
Curcuma^  tinctaria.  Two  species  are  known 
in  commerce,  the  round  and  the  long;  the 
first  is  yellow  without,  compact  and  yellowish 
brown  within ;  the  second  is  of  a  greyish 
colour  externally,  compact  and  reddish  brown 
within.  The  following  is  an  analysis  of  an 
average  sample  of  C,  longa : — 

Water 14'«49 

Curcumtn 11-000 

Turmeric 12-076 

Volatile  oil 1000 

Gum    : 8118 

SUrch 8-027 

Extractire 8-388 

Woody  fibre 46-648 

Ash  included  in  above  weights    .  [6  463] 
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The  stmctnre  of  turmeric  is  very  charac- 
teristic ;  the  microicope  shows  a  cellular  tissue 
containing  large  loose  yellow  cells,  with  here 
and  there  small  hut  very  distinct  starch 
granules,  similar  in  shape  and  size  to  those 
in  curcuma  arrowroot,  and  some  woody  fihre 
and  dotted  ducts.  The  yellow  granular  cells 
can  readily  he  identified  wherever  they  occur. 

Turmeric  is  used  very  extensively  as  an 
adulterant  and  as  a  colouring  agent.  When 
ground  it  has  not  unf requently  been  found  to 
be  itself  adulterated  with  yellow  ochre,  car- 
bonate of  soda,  and  potash.  A  careful  micro- 
scopical examination  of  the  powder  and  a 
determination  of  the  ash  will  easily  detect 
any  foreign  admixture. 

Turnip  {Brastica  Napui^  Lindley)— This 
vegetable  is  too  well  known  to  require  any  de- 
scription here.  The  following  table  showing 
its  composition  illustrates  its  nutritive  value, 
which  is  low.  Turnips  require  to  be  well 
cooked  to  be  rendered  easy  of  digestion. 

CompotUion  of  Turnips  (Lethebv). 

NitrogeDoas  matter   .  1  -2 

Starch 61 

Hnpar 2  1 

S'llt 0-6 

Water 010 

100-0 


Tnrpentiiie,  Oil  of  (CioHi^.  Specie 
gravity  of  liquid,  '864  ;  of  vapour,  476;  n- 
lative  weight,  68 ;  boiling  •  point,  320*  s 
160°  G.)  —  An  oleo-resin  flowing  from  tbe 
trunk  of  various  species  of  pine.  Ths  em- 
mon  tvrpentine  is  obtained  from  the  JPim 
abietf  Venice  turpentine  from  the  Larix 
Europoea,  and  the  Chian  turpentine  is  derirtd 
from  the  Pistacia  Lentiscus, 

Commercial  oil  of  turpentine  consists  of  t 
great  variety  of  isomeric  hydrocarbons  which 
act  differently  on  polarised  light.  They  hsTe 
been  very  carefully  studied  by  Deville  sad 
Berthelot  (Ann.  de  Chimie,  II.  Ixxv.  37,  tod 
III.  xxvii.  and  xxix. )  in  their  chemical  a^wets, 
and  would  well  repay  investigation  as  to  their 
disinfectant  powers. 

All  the  varieties  of  turpentine  presrm 
organic  structures  from  decay,  and  are  then* 
fore  antiseptic ;  but  there  have  been  few  in- 
vestigations as  to  the  useful  hygienic  proper- 
ties which  they  may  possess.    See  Tebebete. 

Tsrpboid  Tmver—See  Feveb,  Typhoid. 

Typho-Rnbeoloid — A  term  used  bj 
Roupell  in  1831  to  denote  what  we  csH 
typhus,  in  the  belief  that  it  was  a  new 
disease.    See  Feteb,  Typhus. 

Typhns  Tever^See  Feteb,  Typhus. 


U. 


tntramarine— This  pigment  is  obtained 
from  the  blue  mineral  azure  stone,  lazuUte  or 
lapis  lazuli^  the  finest  specimens  of  which 
are  brought  from  China,  Persia,  and  Great 
Bucharia.  It  is  employed  for  the  purpose  of 
colouring  confectionery.  The  ash  of  sugar 
articles  so  coloured  is  of  a  bright  blue  tint, 
and  the  colour  is  fixed  in  the  fire.  This 
colour  being  somewhat  expensive,  a  substitute 
is  sometimes  used,  called  Oerman  or  French 
vHramarine  ;  this  consists  of  a  double  silicate 
of  alumina  and  soda,  with  sulphuret  of  soda. 
See  Confectionery. 

Umber — Employed  for  the  purpose  of 
colouring  sugar,  confectionery,  &c.  It  con- 
tains iron,  and  may  be  distinguished  by  test- 
ing for  this  metal.  See  Confectioneky, 
Iron,  &o. 

Union,  Poor»ZAw— A  union  is  a  group 
or  collection  of  parishes.    They  were  formed. 


in  the  first  place,  by  assistant  commissioners. 
The  principles  guiding  their  selection  were, 
that  the  area  should  not  be  inconvenientir 
great,  and  that  the  population  of  the  parishes 
should  be  extensire  enough  to  warrant  the 
formation  of  a  union.  Local  Acts  had  also 
to  be  taken  into  account ;  and  where  thete 
local  Acts  were  in  force,  the  consent  of  cer- 
tain persons  had  to  be  obtained. 

From  this  and  other  causes,  there  was  often 
want  of  coincidence  in  area  with  the  county; 
and  in  some  cases,  where  a  town  was  sur- 
rounded by  a  country  district,  the  town  was 
placed  in  one  union  and  the  country  district 
in  another,  although  the  latter  formed  s 
circle  or  half  circle  round  the  town. 

It  is  of  the  greatest  importance  for  sanitsiy 
purposes  that  one  area  should  be  available  for 
registration,  sanitary  and  poor-law  adminis- 
tration; and  as  the  union  appears  to  hsve 
b^^tk.  «\£Q%d'^  \a}KA\ik.  «A  "V^^  «a»>^Ax^  xaxLvi  in. 
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conntry-plitces,  and  aniwera  fairlj,  it  would 
be  still  more  useful  if  the  areas  were  made  to 
coincide  with  the  ooonties.* 

PooT'law  anions  are,  with  certain  exceptions, 
mral  sanitary  districts,  and  one  or  more  may, 
by  permission  of  the  Local  Government  Board, 
combine  together  for  sanitary  purxKMies.  The 
Local  Gtoyemment  Board  has  also  the  power 
to  compel  combination.  See  Sanitaby  Dis- 
tricts, ke. 

Urban  Sanitary  Anthorltles  —  Sm 

Sanitary  Authorities. 

Urinala— A  urinal  should  be  fitted  up  in 
ftll  water-closets,  otherwise  the  closet  pan  is 
used  for  the  purpose,  and  the  tafe  underneath 
becomes  filled  up  with  an  objectionable  and 
foul-smelling  liquid. 

Fig.  128  represents  the  best  form  of  urinal ; 
it  is  fitted  up  with  a  trap  underneath,  which 
can,  when  it  is  considered  desirable,  be  Ten- 


:  Fig.  128. 

tilated  by  a  pipe  leading  outside,  and  is  in- 
tended to  be  fixed  above  a  treadle  plate,  which 
when  stood  upon  provides  a  rush  of  water 
into  the  basin  from  the  pipe  at  the  top,  the 
flushing  supply  ceasing  when  the  weight  of  the 
foot  is  removed.  A  disinfecting  apparatus 
can  be  applied  here  similar  to  that  which  will 
be  found  described  under  the  head  of  Traps 
and  Water-Closets.  These  urinals  should 
be  constructed  of  glazed  ware,  and  are  best 
when  the  basin  and  trap  form  one  piece  of 
earthenware.  Public  urinals  should  be  lined 
with  glazed  stoncMrare  tiles,  or  composed  of 
enamelled  slabs  of  smooth  slate.  An  arrange- 
ment allowing  a  small  quantity  of  water  to 
trickle  down  them  constantly  will  keep 
them  perfectly  clean  and  inodorous.  The  old 
stone  latrine  is  to  be  condemned,  and  en- 
amelled iron  does  not  always  answer  well. 

*  The  Act  of  1844  gave  absolute  power  to  the  then 
Poor-Law  Board  to  separate  and  to  add  parishes  to 
unions,  so  that  anions  overlapping  coaoty  boandaric.H 
miirht  gradoally  and  caotiously  be  revised  and  re- 
dt*uibated. 


Any  urban  authority  may  provide  and  main- 
tain pu6^'c  urinals.— (P.  H.,  s.  39.) 

Urine— The  urine  appears  in  all  animals 
to  form  the  principal  outlet  for  the  nitrogen 
of  the  effete  azotised  tissues  of  the  system, 
though  the  compounds  in  which  it  is  excrete<l 
vary  with  the  kind  of  animaL  Urine  Las  a 
peculiar  odour,  and  a  saline  bitter  taste.  Its 
specific  gravity  varies  with  the  diet  and  state 
of  health  of  the  individual,  but  it  usually 
averages  about  1*020.  The  amount  of  urine 
voided  in  the  four  •  and  •  twenty  hours  also 
varies,  but  on  an  average  it  may  be  estimated 
in  the  adult  at  from  40  to  50  ozs.  Urine, 
when  left  to  itself,  speedily  begins  to  undergo 
change.  In  most  cases  it  first  exhibits  ta\ 
increase  of  acidity,  and  after  standing  a  few 
days  it  begins  to  putrefy,  and  acquires  a  power- 
fully alkaline  reaction  and  an  ammoniacal 
odour,  due  to  the  conversion  of  the  urea  into 
ammonium  carbonate.  Urine  will  keep  good 
longer  in  a  clean  smooth  vessel  than  in  one  with 
rough  sides,  and  longer  still  if  protected  from 
the  influence  of  the  atmosphere.  The  follow- 
ing table  shows  the  composition  of  an  average 
sample  of  healthy  human  urine : — 


Ccmpotiticn  of  Urine  (MillsiX 

Specific  gravity,  1-020. 

lalOOPMi 

oTSulid 

Water 

056  80 

Maun, 

/Trea 

14^ 

SS'ilO 

Organic      Uric  acid     . 

0-87 

0^ 

M 

matters,  •{  Alcoholic  sztraet 

IS  53 

29(13 

Q^ 
M 

2979.       Watery  extract   . 

8-50 

6-8» 

-r 

.Vesical  mucus    . 

010 

0  87 

If 

/Sodio  chloride     . 

7-22 

MTS 

3(                   Phosphoric  anhjdride  2  12 

4ifl 

4i    Fixed       Sulphuric  auhjdride    1-70 

8-94 

a 

salts,     -i  Lime    . 

0-21 

0*40 

s 

lliia 

Magnesia    . 

0  12 

0  28 

1 

Potash 

1-93 

4-47 

^Soda    . 

0D9 

0  12 

\ 

099  03 

100-00 

The  amotmt  of  urine  secreted,  as  already 
noticed,  is  greatly  influenced  by  the  nature  of 
the  food;  a  meat  diet  largely  increases  the 
quantity.  The  amount  of  urea  is  also  aug- 
mented, and  there  is  an  increase  in  the  sul- 
phates and  phosphates.  Under  the  influenee 
of  animal  food  its  reaction  becomes  strongly 
aoid,  whilst  a  vegetable  diet  renders  it 
alkaline. 

It  is  probable,  though  we  have  no  very 
satisfactory  evidence  on  the  point,  that  urine 
may  be  a  carrier  of  infection ;  hence  the  im- 
portance of  disinfecting,  as  soon  aa  possible, 
the  urine  voided  by  patients  suffering  from 
any  infectious  disease.  In  cases  of  inspected 
poisoning,  the  urine  as  well  as  the  stomaoh 
should  be  sent  to  the  analyst,  sinoe  many 
poisons  make  their  appeaxmnoe  la  tha.ifl.uid. 
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Vaccination — VacciDation  ia  the  implant- 
uig  or  ixueriing,  by  means  of  one  or  more 
punctures,  the  lymph  originallj  derived  from 
oowpox  pustules  into  the  human  bodj,  where- 
by a  mild  and  tractable  disease  is  induced, 
attended  by  pustules  on  the  inoculated  part 
and  sometimes  elsewhere,  and  whereby  the 
vaccinated  individual  is  to  a  considerable 
degree  protected  from  smallpox. 

^i><o7^.— Vaccination  was  discovered  by 
Dr.  Jenner,  who  made  his  first  experi- 
ment in  1792,  and  published  his  results 
in  1798.  The  train  of  thought  which  led  to 
the  discovery  was  suggested  by  the  popular 
belief  in  Gloucestershire,  Jenner ^s  native 
county,  that  cowpox  was  a  prophylactic 
against  smallpox.  The  real  date  of  the  intro- 
duction of  vaccination  in  England  may  be 
said  to  be  1796.  In  1802  it  had  made  such 
progress  in  public  estimation  that  a  Parlia- 
mentary grant  was  bestowed  upon  Jenner, 
followed  by  a  second  in  1807,  amounting  in 
all  to  £30,000. 

The  results  of  vaccination  immediately  after 


its  introduction  were  ex'traordinary.  In  tbe 
ten  years  ending  1799,  the  deaths  by  small- 
pox in  London  were  22,863  to  the  millioD. 
In  the  ten  years  ending  1819,  a  vaccinating 
decade,  they  were  8045  to  the  million ;  s&d 
in  the  ten  years  ending  1849,  they  were  itill 
farther  reduced  to  4798.  So  tbjtt  vacdnatioa 
might  fairly  claim  to  have  reduced  the  mor- 
tality from  about  23,000  to  5000  in  fifty  yesrs. 
Some  remarkable  figures  relative  to  this 
point  will  be  found  in  article  Smallpox.  We 
have,  however,  notwithstanding  the  supposed 
constant  practice  of  vaccination,  recently  ex- 
perienced (1870-71)  a  serious  epidemic  of 
smallpox.  The  inevitable  conclusion  demon- 
strated by  this  is  that  vaccination,  in  point 
of  fact,  is  imperfectly  carried  out  in  the  fint 
instance,  and  that,  moreover,  revaccination  is 
absolutely  neglected,  except  under  the  inflo- 
enoe  of  panic.  Nevertheless,  the  following 
figures  of  mortality  in  a  smallpox  hospiUl 
amply  show  that  if  vaccination  doex  nut 
entirely  procure  inmiunity  from  the  disease, 
it  greatly  diminishes  the  mortality: — 


MorUlity.                         1S63. 

18M. 

1865. 

1866. 

.1867. 

1868. 

1870. 

General  .... 
Unvaccinated  . 
Vaccmated 

17-0 
48-0 
12-0 

12-9 
360 

87 

13-0 

380 

7-4 

13-0 

35-7 

7-3 

12-66 

36-80 

8-29 

11-0 

34-0 

6^ 

15-4 

38-5 

7-9 

The  objections  of  an ti- vaccinators  are  mainly 
two — 

1.  That  vaccination  really  does  tot  protect 
from  smallpox,  because  so  many  vaccinated 
persons  suffer  out  of  proportion  to  the  un- 
vaccinated. To  this  the  reply  is,  that  the 
vaccinated  now  form  the  great  bulk  of  the 
community.  In  the  early  days  of  vaccina- 
tion, the  vaccinated  constituted  a  small  por- 
tion of  the  community,  and  people  seeing  the 
charmed  life,  as  it  were,  of  those  who  had 
subjected  themselves  to  the  operation,  were 
forcibly  struck  by  its  efficacy  ;  whereas  now, 
the  memory  of  smallpox  ravages  having, 
until  recently,  almost  died  away,  it  is  the 
exceptions  which  attract  attention. 

2.  The  second  objection  is,  that  vaccination 
produces  ill-health,  and  may  implant  other 
diseases,  such  as  syphiUs. 

There  cannot  be  a  doubt  that  among  the 
millions  who  have  been  vaccinated,  both  these 
accidents  may  have  occurred ;  but  they  are  so 
rare  as  to  be  no  argument  against  the  actual 
saving  of  life,  protectioTi  Irom  dia&g;a£«msu\.^ 


I  and  preserving  of  sight  and  hearing,  which 
this  inestimable  boon  to  mankind  has  afforded. 
T?ie  Operation.— The   operation   itself,  u 
practised,  consists  in  taking  on  the  point  of  a 
lancet  or  other  instrument  a  small  drop  of  the 
colourless  fluid  or  lymph  which  exudes  from 
a  vaccine  pustule  upon  being  pricked,  snd 
inserting  it  in  four  or  more  plsces  in  the  skin 
covering  the  insertion  of  the  deltoid  moKle. 
There  are,  however,  endless  varieties  in  the 
operation.    Some  insert  the  point  of  the  in- 
fected lancet  obliquely  under  the  skin ;  othen 
take  the  matter  on  little  bone  or  ivorj  points, 
and  after  making  the  puncture,  insert  the 
points f  there  leaving  them  for  a  few  seconds; 
others  deposit  a  drop  of  the  matter  on  the 
skin,  and  then  scratch  it  in  with  the  point  of 
a  lancet ;  and  some,  indeed,  do  not  nse  s 
cutting  instrument  at  all,  but  slightly  veiicate 
the  skin,  and  then  apply  the  vaccine  to  the 
raw  surface.     Good  results  are  obtained  by 
all  the  above  processes,  with  the  exception  of 
the  last.    Each  operator  uses  that  in  which 
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The  lymph  is  taken  from  the  human  luhjeot 
about  the  eighth  day.  Jenner  recommended 
the  sixth,  the  day  on  which  the  lymph  is 
most  active  but  less  plentiful.  It  is  possible, 
indeed,  that  the  matter  on  the  sixth  day  is 
more  protective,  and  that  a  reform  is  needed 
on  this  head. 

In  order  that  a  district  should  be  vaccinated 
thoroughly,  it  is  absolutely  necessary  that  the 
Tsccination  should  be  carried  out  from  **  arm 
to  arm,**  and  that  vaccine  preserved  on  points, 
tubes,  kc,  should  only  be  used  on  emer- 
gencies. 

The  number  of  vaccine  pocks  is  all-important 
— four  or  five  well-formed  separate  pocks  on 
the  arm  are  essential  for  adequate  protection. 
Mr.  Simon  constructed  the  following  table, 
based  upon  6000  cases  of  smallpox  contracted 
after  vaccination  :— 

Cases  of  Smallpox  classified  according  to 
the  Yaocination  Mabks  or  Cicatrices 
borne  by  each  Patient  respectively. 

Kambar  of  Dtnthi 
iMW.  per  eent.  In  each 

Cum  ra«peetiTelf . 

1.  Stated  to  have  been  vaccinated, 
but  having  no  cicatrix  Sl| 

2.  Having  one  vaccine  cicatrix  7^ 

3.  Having  two  vaccine  cicatrices  4| 

4.  Having  three  vaccine  cicatrices  .         1| 

6.  Having  four   or    more    vaccine 

ddOrices  ....  | 


Unvacclnated 


35| 


It  is  important  to  remember  that  one  mark 
cannot  be  called  efficient  vaccination,  and  that 
it  is  neoessary  to  insist  upon  over  two  for 
thorough  protection. 

JUvaccincUion. — Revaccioation  may  be  de- 
fined as  a  physiological  test  by  which  it  may 
be  shown  whether  the  human  body  is  liable 
or  not  to  be  attacked  with  smallpox.  It  is 
established  beyond  a  doubt,  that  vaccination 
does  not  adequately  protect  the  individual 
more  than  a  certain  number  of  years— the 
exact  time  probably  varies  in  different  indi- 
viduals. Whether  the  primary  vaccination 
influence  still  exists,  and  whether  an  indi- 
vidual is  extremely  susceptible  of  smallpox, 
may  be  known  by  revaccination.  In  the  former 
case  the  vaccination  will  be  abortive,  or  only 
show  an  irritant  effect;  in  the  latter,  the 
vaccine  pocks  will  run  their  normal  course  ;  so 
that  it  is  a  test,  and  as  such,  should  be  com- 
pulsorily  applied  to  every  individual  at  the 
age  of  sixteen. 

Dr.  Ueim  of  the  Wurtemberg  army  has 
collected  statistics  relative  to  40,000  vaccina- 
tions. The  subjects  were  young  recruits, 
from  twenty  to  twenty-one  years  of  age,  who 
Jutd  mU  been  tacoiiukted  in  bifukoj ;  of  these, 


one  •  half  were  successfully  vaccinated,  the 
vesicles  running  the  normal  course.  The  inevi- 
table conclusion  is  that  the  20,000  were  sus- 
ceptible to  smallpox.  As  soon  as  the  Wurtem- 
berg Government  ordered  revaccination,  there 
was  a  marked  decrease  of  smallpox  in  the 
army ;  thus  in  1824  there  were  619  cases ;  in 
1835,  250 ;  1836,  159  ;  and  in  1837,  94. 

The  success  and  the  good  results  of  revaccina- 
tion are  also  shown  in  the  records  of  its  prac- 
tice in  the  armies  of  Prussia,  Russia,  Denmark, 
Bavaria,  and  in  our  own.  In  1858  an  order 
was  issued,  by  which  every  recruit  on  joining 
his  regiment  was  to  be  revaccinated.  This 
regulation  continues  in  force,  and  its  results 
will  be  found  tabulated  in  the  Army  Medical 
Reports. 

On  the  outbreak  of  smallpox,  all  sanitary 
bodies  and  oflScers  should  have  the  district 
thoroughly  vaccinated  and  revaccinated.  It 
is  one  of  the  moral  but  unwritten  duties  of 
every  health  officer  to  inspect  the  arms  of 
every  school-going  child  in  his  district,  and  to 
tabulate  the  results,  in  order  that  both  the 
locality  and  the  Government  should  know 
how  far  the  Vaccination  Acts  are  carried  out. 

The  principal  Act  now  in  force  on  the  sub- 
ject of  vaccination  is  the  30  &  31  Vict,  c 
84,  which  contains  the  penalties  for  breach 
of  its  enactments,  and  provides  (sect.  33)  for 
the  costs  of  prosecutions,  while  sect.  38 
provides  for  the  expenses  incurred  in  certain 
other  proceedings  in  respect  of  vaccination. 
That  Act  also  contains  the  provisions  for 
penalties  for  breach  of  its  regulations.  It 
has  been  amended  by  34  &  35  Vict,  c  98. 
See  Smallpox,  Vaccine,  &c. 

Vaooine— The  vaccine  vims  is  a  colourless, 
somewhat  viscid,  fluid.  It  mainly  consists  of 
the  bioplasm  of  RchIc.  The  highest  powers 
of  the  microscope  show  in  it  no  definite  form*, 
but  a  multitude  of  minute  molecules.  Vac- 
cine is  really  the  infectious  matter  of  cowpox, 
and  cowpox  is  nothing  more  than  smallpox 
modified  by  passing  through  the  body  of  the 
cow.  Vaccine  was  originally  obtained  from 
the  pocks  on  the  body  of  the  cow,  but  is  now 
taken  from  the  human  subject,  as  an  unin- 
terrupted series  of  pocks  have  been  assidu- 
ously kept  up  and  transmitted  by  vaccinators. 

Vapour-^iSce  Aib,  Htgromitxb,  ko, 

VaiKnirs,  JXcadioium  —  See  Nuisances; 
Putrefaction  ;  Trades,  Offensive,  &c. 

Veal— This  meat  is  not  so  digestible  as 
beef  or  mutton,  and  its  sustaining  power  is 
certainly  less.  The  following  table  shows  its 
componUon*. — 


Compttiiln  ef  Ytai, 


Stt  tiEAT. 

Ves«t«bl**— Vegetable* 

mneh  on  account  of  tbi 
■■  for  tbe  mIU  thej  oontwD.  All  tba  more 
iinpartBDt  vegetablet  bave  been  tepiirstelT 
eoDBiderad,  and  in  our  articlei  on  Food, 
Ueat,  Tbaikiko,  ftc,  ire  h>Te  examined  thi 
r«alu  produced  bj  ■  purelf  vegetable  diet. 

PreKTved  vegatablcj  are  now  largely  em- 
ployed, and  oltboogh  their  antucorbutio  pro- 
pertiei  are  considenblj  leu  than  tbe  aame 
articlei  wben  freah,  tbey  ore  xsluable  where 
others  cannot  be  obuined.    See  Scubtt,  &o. 

V«ner««l  DiaeaaMi— Under  thii  generic 
term  we  include  tbe  Tarioni  «orei  and  leaioni, 
local  and  cangtitational.  uiting  from  impure 
Miual  connection.  Theie  affection!  come 
mainlif  under  three  diitiact  headi— 1.  Troe 
■jphilii,  aa  OTideaced  at  tbe  sent  of  inocula- 
tion bj  a  pnmaiy  non-euppurating  tore,  hard 
and  indurated  at  tho  boie,  and  after  a  more 
or  lau  variable  time  affecting  the  ayitem. 
2.  Soft  chancre,  a  local  nicer,  often  phage- 
dcnic  in  character,  and  often  from  ita  ravage* 
even  dangerous  to  life,  but  not  infecting  the 
■jBtem  with  any  apecific  diaeaaOt  only  affect- 
log  it  by  ita  local  effects.  3.  Gonorrhoea ;  an 
entirely  different  diaeaae  from  tbe  two  Gnt 
forms,  being  an  inflammation,  a  catarrh  of 
the  mucous  membreue  of  either  the  urethra 
or  tbe  vagina. 

All  theae  kinds  are  oontagioui.  and  propa 
gated  by  contact  with  the  infected  diaohugi 
or  matter. 

That  venereal  diaeasoi  are  propagated  to  ar 
alarming  extent  amongst  all  classes  of  thi 
oommunity  does  not  admit  of  a  doubt,  ant 
Hint  this  propagation  is  nearly  always  the 
remit  of  vice  is  also  incontrovertible.  Cases, 
however,  occasionally  occur  where  contagion 
of  this  kind  may  affect  a  great  number  of 
most  innocent  people;  for  example,  in  the 
town  of  Brive  fifteen  women  contracted  sy- 
philis from  being  attended  by  a  midwife  who 
was  SQffering  from  a  chancre  on  the  finger. 
The  women  in  their  tnm  infected  some  of 
their  hoibancls  and  their  children.^ — (Annales 
d'Uygitee,  1874,  i.  42.)  It  has  al«>been  o 
municated  to  infants    by  the  vaccinatoi 


:b,  and  tl 


allow,  however  rare  or  improbable  in  practi . . , 
that  any  of  the  venereal  infeotioni  may  be 
produced  by  luch  accidents  aa  using  a  pnbltc 
latiine,  the  «Mt  of  -wlucli  ia  soViBi  ^j  taiioc- 


matter,  drioking  from  an  infected  a^. 

Of  the  three  chief  venereal  diseasai,  pii- 
marr  or  troe  syphilis  it  mo«t  to  be  dreadnl. 
as  it  is  a  chronic  disBaae  whose  conne  ii  igt 
marked  by  days  or  weeks,  but  by  yean,  mi 

is  liable  to  infect  the  offspring  and  the  moit 
«nt  women.  Ita  victims  are  almost  ti- 
clusively  the  yonth  and  manhood  of  tit 
State,  and  it  i*  therefore  ■  inhjeot  of  nalionil 
importanco  to  prevent  ita  ei tension.  In 
ravages  in  the  civil  population  can  aettr  be 

are  contracted,  cured,  and  treated  with  tht 
greatest  aecreoy.  It*  prevalence  in  tba  trmj 
may  be  gathered  from  the  following  table, 
divided  into  two  sections— (1)  stations  ODii« 
the  operation  of  tbe  Contagious  DiseaiCi  Act ; 
(2)  ataUona  not  under  the  Act  :— 

Admission  of  Pbiuast  Venebbu  Sou, 

per  1000  Strength. 


BelCsit 


,«.. 

i« 

!«.- 

,!! 

It 

»1 

37 

a 

!" 

107 

14« 

t» 

m'  m\ 

Prtvmtiimof  Venatai  J!>i*eaM«.— The onlj 

practical  means  are  regnlar  inapoctaon  of  pKH- 
titutea,  the  establishment  of  dispenntie*  f or 
tbe  giatoitous  treatment  of  syphilitio  dis- 
orders, and  oarljt  marriages.  These  qnatioDi 
are  dealt  with  in   tbe    SirticleB  CoSTAGious 

DlHKABKH  Act,  PitOBTITDTtON,  JlC. 

V«B«Uan  a«d  — A  apeciea  of  Dchn 
brought  from  Italy,  and  Dsed  for  colooriis 
anchovies,  annatto,  cayenne,  cheese,  ooeoi. 
and  tobacco. 

VmilBOn— Toliiion  differs  from  ordiiiu7 
butcher's  meat,  la  oontsining  less  fsl  siil 
being  darker  in  colour.  It  is  very  digeitibU 
and  nnttitious.    Stt  MsAT. 

VentUktioa— We  live  at  the  bottom  of  ■ 
vait  aerial  ocean,  five  miles  in  depth,  whicb  ii 
in  continual  movement  from  the  slightsst  dif- 
ference of  temperature  or  preunre.  In  tl» 
open  air  every  part  of  this  ocean  is  of  nry 
■inular  constitation,  but  aa  soon  as  man  cloKt 
and  shuta  himself  up  in  bouses,  which  are 
^mon  Qi'\£nui-\\^>»v«,  'Cue  VB^ats^-^ 


YEN                         ( 621 )  YEN 

rapidly   gcU  contaminated   (1)  by  carbonic  r'  -  B         _ 

acid  from  the  breath;  (2)  by  organic  matter  *"®^                    r  -  B  ^  C-v\ 

from  the  same  cause  ;  (3)  by  carbonic  acid  and  and                       v  -  c  =  <^ 

other  producU  of  combustion ;  and  (4)  by  dust,  The  velocity  of  currents  of  air  is  most  accu- 

which  is  always  present  in  greater  or  less  lately  determined  by  the  anemometer.    {See 

quuitity.                 ,    , .    ,    ^        ..,  ..      .  Anemometer.)     In  the  absence  of  such  an 

It  IS  the  aim  and  object  of  ventilation  to  instrument,   the   most   generaUy   appUcabla 

lx^new  the  «r  of  a  room  or  other  place  in  order  ^^^hod  by  calculation  is  to  determine  the 

to  keep  It  fairly  pure.    In  order  to  do  this,  ^^^^^  ^„j  -^^^^^  temperatures,  and  the 

ventilation  should  be  effectual    and  at  the  j^^ight  at  which  the  current  enters  the  room, 

same  time  imperceptible;  it  should  not  be  ^^^^  thefoUowing  formula  will  give  the  re- 

inflaenced  by  the  wmd ;  the  currents  of  air  quired  velocity  — 

themselvesshouldbe  pure  and  in  cold  weather  pj^t  ^j,^  difference  of  pressure  must  be 
warm,  whdst  m  tropical  climates  or  extremely  obtained,    h  equals  the  height ;  d,  the  differ- 
hot  weather  the  currente  of  air  should  be  ^.^^e  of  temperature- 
cold.  .        , 

In  the  methodiccU  examination  of  ventilation,  ~jqi~"  =  Pf 
the  observer  requires  to  know — 

1.  The  cubic  space.  *-^m  t^e  difference  of  pressure ; 

2.  The  number  of  people  ordinarily  living  then  the  velocity  =  8  ^p, 

in  the  room.  j^  practice  an  allowance  must  be  made  for 

3.  The  number  of  openings,  their  area,  and  friction. 

whether  they  ordinarily  act  as  inlets  or  out-  if  jt  i«  required  to  calculate  the  size  of  open- 

lets.    If  there  are  tubes  (and  a  chimney  U  a  i^g,  whether  for  inlets  or  outlets,  the  f oUowing 

tube),  the  height  of  the  tube  at  well  as  it*  formula  was  proposed  by  Dr.  de  Chaumont, 

area  is  required.  no  correction  being  made  for  friction  : — 

4.  The  difference  of  temperature  between  ^  =,  the  height  of  the  heated  column  of  air ; 
the  external  air  and  the  room,  and  the  differ-  i  =  temperature ;  -002  is  the  expansion  of  air 
cnce  of  temperature  in  the  shafts,  tubes,  &c  for  each  degree  Fahrenheit ;  A  the  delivery 
(if  there  are  any),  in  the  room.  j^r  hour ;  /,  total  inlet  and  outlet  area  in 

5.  The  rate  of  movement  in  the  inlets  and     square  inches 

outlets,  as  determined  by  calculation  or  the  then                            n 

anemometer.  ■ — =  /, 

6.  The  amount  of  carbonic  acid  existing  in  V^  {t  -  t)  x  '002 

the  room.  There  are  numerous  other  formulas,  but 

7.  The  amount  of  moisture  in  the  air.  the  foregoing  are  the  most  useful. 

For  the  accurate  determination  of  ventila-  Ventilation  is  usually  divided  into  natural 

tion  all  the  above  observations  are  necessary ;  and  artificiaL 

while  for  a  rough  estimate,  the  sectional  area  1.  Natural   Ventilation   is  that  which  is 

of  ths  openings,  the  height  of  the  chimney,  owing  to  natural  causes,  and  the  forces  which 

the  amount  of  carbonic  acid,  and  the  differ-  in  this  instance  cause  the  renewal  of  air  are 

ence  of  temperature  are  all  the  data  required.  — (1)  Diffusion,    Every  gas  diffuses  inversely 

The  quantity  of  carbonic  acid  in  the  air  may  as  the  square  root  of  its  density,  and  this  dif- 

be  taken  as  a  measure  of  its  impurity  {see  Air,  fusion  is   constantly  going  on  through  the 

ke. ) ;  and  Dr.  Parkes  recommends  the  staii-  chinks  and  cracks  left  by  imperfect  carpentry, 

dard  of  '6  cubic  foot  per  1000  volumes  of  car-  and  even  through  ordinary  brick  and  stone 

bonic  acid  as  the  limit  of  permitted  impurity,  walls.     (2)  JCxtemal  air,  currents,  winds,  <6c 

The  quantity  of  air  required  to  pass  into  a  (3)  Unequal  atmospheric  pressures. 

room  to  keep  it  to  this  standard  per  head  The  last-named  is  the  ciuse  of  all  currents 

)>er  hour  may  be  calculated  from  the  following  of  air ;  cold  air  rushes  into  a  warm  room 

formula: —  because  the  warm  air  has  become  lighter. 

Let  R  be  the  ratio  of  COj  naturally  present  greater  in  bulk,  and  has  partly  escaped,  there- 
in ths  air — viz.,  '0004  per  cubic  foot ;  }*',  the  fore  the  heavier  cold  air  immediately  fills  its 
additional  ratio  per  cubic  foot  of  air  of  vitia-  place.  Every  degree  of  Fahrenheit  dilates  the 
tion  by  respiration  of  one  male  adult  in  an  air  i5t  P*^  ^^  ^ts  volume, 
hour,  the  usual  amount  being  '6  cubic  foot  Simple  Processes  of  VaitilcUion,— In  mild 
of  carbonic  acid ;  r,  the  ratio  per  cubic  foot  to  weather,  or  in  summer, open  doors  and  windows 
which  it  is  desired  to  be  reduced ;  c,  the  capa-  are  the  very  best  means  which  can  be  adopted 
city  of  the  cubic  8x>ace  ;  d,  the  delivery  of  fresh  of  thoroughly  aerating  a  room ;  and  in  addition 
air  in  cubic  feet ;  r,  the  entire  volume  of  air,  to  this  obvious  method,  there  are  various  cost- 
viz.,  c  +  d —  less  plans,  most  of  which  are  really  practical* 
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Mr.  HiDckes  Bird  directs  the  lower  sash  of 
the  window  to  be  raised,  and  he  pUces  a  piece 
of  wood  at  the  bottom  rail,  so  as  to  block  it 
up  ;  a  space  is  thus  left  between  the  meeting 
rails  at  the  middle  of  the  window,  through 
which  the  air  goes  to  the  ceiling.  Others 
have  recommended  double  panes  of  glass, 
spaces  being  left  at  the  bottom  of  the  outside 
pane,  and  the  top  of  the  inner  one — glass 
louvres,  windows  made  so  that  when  open 
they  slope  inwards,  slits  in  the  wall,  with  a 
picture  or  board  hanging  over  them,  &c.  All 
are  upon  the  same  principle— viz.,  direct  com- 
munication with  the  open  air,  and  the  cold 
air  directed  up  to  the  ceiling. 

The  Sheringham  valve  is  another  example 
of  the  same  principle  ;  the  air  passes  through 
a  perforated  brick  or  iron  plate,  and  is  directed 
upwards  by  a  valve.  Mr.  Boyle  uses  for  the 
same  purpose  a  round  plate  working  on  a 
screw;  the  air  impinges  on  the  plate  and 
radiates  over  the  walL  Perforated  bricks  are 
also  in  use,  but  as  they  cause  direct  draughts 
they  should  be  avoided  ;  open  iron  frames, 
covered  with  gauze,  and  supporting  a  valve, 
are  preferable. 

A  method  of  ventilation  advocated  by  Mr. 
Tobin  has  been  recently  brought  before  the 
public  very  prominently,  and  some  of  the 
leading  journals  have  mentioned  it  in  terms 
so  eulogistic  that  the  public  actually  consider 
some  great  discovery  to  have  been  made  in 
the  matter;  this,  however,  is  not  so,  it  is 
merely  a  simple  means  of  conveying  ccdd  air 
into  rooms,  and  as  such  will  be  found  useful 
in  summer  and  mild  weather.  The  plan  is  to 
introduce  the  air  through  horizontal  shafts 
under  the  floor,  and  deliver  it  into  the  room 
through  perpendicular  shafts  at  different 
points  about  5  feet  from  the  floor ;  the  cur- 
rent of  fresh  air  ascends  to  the  ceiling,  and 
then  curves  down  inperceptibly  into  the  room. 
In  fact  the  principle  is  exactly  the  same  as 
that  of  Mr.  Hinckes  Bird ;  indeed  it  is  ques- 
tionable whether  carrying  out  Mr.  Bird's 
suggestion  would  not  be  quite  as  effective  as 
tobinatiotit  and  it  certainly  is  cheaper. 

With  any  or  all  of  these  simple  means  of 
admitting  air,  there  should  also  be  an  opening 
for  getting  rid  of  the  foul  air;  this  may  be 
accomplished  by  a  valve  in  the  chimney  open- 
ing over  the  gas-chandelier,  or  a  slit  near  the 
cornice  having  a  valve.  All  the  methods 
mentioned  may  be  practically  applied,  and  the 
cost  is  extremely  small,  but  in  none  of  them 
is  the  air  warmed. 

Speciai  Tubes^  Flues,  d'C. — The  proposals  and 
inventions  in  this  respect  are  too  numerous  to 
find  a  place  here ;  the  most  practical  will  only 
be  mentioned.  Most  houses  have  to  be  venti- 
lated after  they  are  built,  but  if  the  ventilation 


is  considered  (as  it  should  be)  at  the  time  d 
building,  it  is  a  wise  thing,  as  Mr.  Eaaue 
remarks,  to  provide  in  the  walls  of  a  room  a 
shaft  4  or  5  inches  square  leading  up  to  iht 
top  of  the  house,  the  upper  orifice  of  whick  is 
covered  or  valved,  so  that  there  be  no  down 
draught.  A  foul-air  extraction-shaft  can  tlio 
be  led  up  the  chimney,  with  gratings  joss 
below  each  ceiling.  Such  a  shaft  ii  very 
efficient. 

The  wind  in  many  systems  is  taken  sdran- 
tage  of,  as  in  the  system  of  Mr.  Sylvester, 
who  ventilated  buildings  by  establishing  lsrg« 
cowls,  which,  by  properly  fixed  vanes,  were 
constructed  so  that  they  always  turned  to  the 
wind.  The  air  rushing  down  the  cowls,  passed 
through  an  underground  channel  into  the 
basement  of  the  house,  where  it  was  wanned 
by  a  calorifire;  thence  it  ascended  by  tubes  into 
the  rooms,  and  ultimately  passed  out  by  other 
tubes  in  the  roof,  the  openings  being  covered 
with  cowls  turned  from  the  wind.  Thus  the 
air  in  this  system  is  moved  both  by  the  pro- 
pulsive as  well  as  the  aspiratory  force  of  the 
wind  ;  it  is  warmed  in  its  passage,  and  is  con- 
ducted by  pipes  to  all  parts  of  the  house. 
Van  Heoke  has  modified  this  plan  by  the  use 
of  a  motive  power — viz.,  a  fan  worked  by  an 
engine,  which  drives  the  air  into  the  base- 
ments, where  it  is  warmed  and  distributed  u 
before.  A  modification  of  Sylvester's  method 
is  also  used  by  Mr.  Ritchie. 


Fig.  129. 

Dr.  Amott  ventilated  the  Field  Lane  Bagged 
School  with  cowls  turned  to  and  from  the 
wind,  acting  as  up  shafts  and  down  shafts.  Mr. 
M*Kinnell  uses  a  circular  tube  consistiog  of 
two  cylinders^  one  within  the  other,  the  cater 


2.ATti/UialVtnlilalion.—'TiitratLntwoiiyal 
BTstmu  in  uw — rix.,  ventilition  b; eitnctioD 
kiid  rentiliktiou  bj  prapnliion. 

VtHlilatim  by  EilToction.—Tba  cowla  Mil 
tnbe*  »lr«idr  mentioned  &re  eiftmplci  of 
Tentilition  bf  eitrftction.   Ur.  Bonoer'iteDti-  I 


liting  cowl  >sti  in  tbe  ume  ■>■  j,  and  ii  ■  *eT7 

poverfal  *Dd  lueful  eitnictoT  (we  Rg.  130). 

Iti  letioD  ii  u  foUowi :  Tba  luger  end  of 
■  fnand-ibaped  tabe  A',  plued  horiioatallT, 
U  ■Iways  directed  townrdi  the  wind,  ind  ■ 
current  of  air  paising  in  there,  ii  preued  for- 
ward throngh  tbe  umulkr  ■[>«»  between  the 
eytintlen  A  B,  and  when  it  retebei  the 
B,  it  eipuuU  nmnd 


AA,  » 


:aam  ii  created  round  tht  point 
cjlindar  B,  wbich,  b;  tuction. 


b;  meiina  ot  three  aeperate  ihafta,  the 
whole  three  uf  wliicb  can  be  connected  to  one 
cowl,  which  wUl  effectnnllT  eitract  the  foul 
air,  and  ia  not  iuBuenced  \)j  wind. 

Another  example  of  TentiUtion  b;  eitne- 
tion  ia  the  TentilxtiuK  ■etiou  of  a  tire ;  tbe 
fire  heat*  a  current  of  air  eqaal  in  heiglit 

^_ and  area  to  the  capedty  and  height  ot  the 

tilation  of  the  houaa,  tbe  aoil-pipe,  and  the     chlnn>ey,  tliia  wilJimii(it»ii»«*»!Bd»,«i4.'*M. 


of  the 

tbui  indacaa  id  opward  current  of  air 
the  ihaft  or  pipe  leading  from  the  place 
TBDtilated. 


veDtikting  fireplace.  Thii  (ht  %  131)  im 
nn  air-chamber  at  the  back  of  the  grata.  Tm 
BJr-cliBmber  it  fed  with  air  from  iritbont  1^ 
a  ipcdM  oLuineL    On  Uie  back  ot  the  gi 


FJg.  131.— Section  of  crate  (Ojltoi). 
ntinaal  disught  of  cool  ate  along  the  floor 
illing   the  feet,  open  firejiUcei  u*  coming 
bo  oie,  vhtch,  bj  means  of  tin  aiiMshunbei  at 


P 


Fig.  134.— FUd  oFinie  and  chamber  (OjitoH. 
there  are  iron  gilU  projecting  hsckwardt  iLV> 
tlie  chanibera  The  amoke-fiue  ift  of  iron,  Qa- 
connected  with  the  air-chatnber,  asd  pioJKt- 
ing  into  and  continuoni  with  the  cbiniBti 
[tee  fig.  132).  The  grate  itaelf  ii  coottnictnl 
■o  ai  to  give  the  greateit  amonnt  of  nfledtd 

practicable  the  amoke.  The  air  heated  bj  lue 
air-chamber  patiea  ioto  the  laom  by  an  opcri. 
ing  near  the  ceiling.  It  ii  of  coone  winutl 
bj  baTJDg  Imcd  Id  contact  with  the  heattil 
back  of  the  grate.  Gratei  OD  nmiW  [irin- 
tracted  no  aa  to  lead  tiui  bvt 


i.  The 


principle  ii,  tlien,  eitiactioD  by  the  cbiniiir;. 
nod  inpplj  of  air  to  the  room  by  a  apecial 
channel,  heating  it  on  its  paaaige.  Thi(  tfv 
tern  ia  oertainlf  the  best  that  can  be  adiqiled 
for  private  hoiuei. 

The  calorigon  or  gai-atore  of  Mr.  George  ii 
on  a  aomewbat  limilar  plan.  The  bod;  of  the 
itoTB  ia  of  tliin  rolled  iron,  and  containa  (jw 
tig.  135)  a  coil  D  of  wrought -iron  tnbiDg. 
open  at  the  top  H.  Thia  coil  is  contained  in 
the  hodj  of  the  ■tore,  and  ia  fed  with  air  froia 
without  bj  the  pipe  G.  The  prodnct*  of 
Gombuition  goaptbe  chimnerin 


Fig.  ISi— HtYallon  ihowingai 

fluel  (au.TuirJ. 

the  back,  heat  (i«ah  air  aupplied  to  them  from 

the  external  atmoaphere,  and  thia  warm  air 

paaaei  into  the  room,  both  ventilating  and 


wanning  it.    There  are  »o  maay  m 

of  thia  form  of  grate  that  it  it  imponible,  to  way.    The  flft  may  be  of  ordinary  coal,  or 

eoumerate  them  here ;  but  in  order  to  exem-  gaa.     It  ia  fed  with  air,  either  frum  the  roi 

plify  the  principle,  we  will  deaciibe  the  Qalton  or  by  apedal  cbanneli,  ai  in  fig.  136. 


TEN  (6 

I  large  hoiuei  &nd  public  building!,  in 
^  the  method  of  hatting  by  hot  water  or 
m-pijiei  ii  in  lue,  ilie  ume  pipci  mmy  be 
loycd  to  oiuu  curronti  ot  air  in  laitable 
action  •  ihafta.      Thii  >f  ■t«ta  hu    bean 


ijon,    miii  other    public    inititntiona    in 

.«.  .nd  haa  been  a.ed  (or  aome  time  in 

Lud. 

,    all    manufaetoriM    and    placea    where 

■n-engine.  are  employed,  the  beat  of  tbe 

:r  or  the  steam,  or  both  combined,  may 

■  may   be  ventiLiteJ    by  oncloiing    the 

m  apiaratus  in  an  iron  oaiing,  leaving 

ace  between  the  cnaing  and  the  heated 

icei,      A  alrong  current  rnthea  op  thia 

e.  an.1  air  to  feed  it  can  be  directed  down 

y  hatcliwBy. 

placei  where  gM  i,  u-c.l  there  ahouH 

o  diecutty  in  the  Tentilatiun  ;  a  lingle 

abaft  will  came  a  moat  powerful  current. 

;ral  ilorin  found  by  ei]>criment  that  1 

c  metre  of  gaa  would  cauw  the  diacharge 

KM  cubic  metre*  of  air. 

.e  way  in  which  aeveritl  of  the  French 

Irea   are  ventibited    ia   by  utilising  the 

nil  cliandclier  and  every  licgle  gai-jet. 

entering  air  ia  warmed  by  i:aliirifira. 

air.  which  noite  or  empty  themsclvei 

chnndeHer;    in  thi.  way  both   tbe  pro- 

■   of  combuation  and    tlie  foul  air  are 

latet  throogh  tbe  roomi  in  tbe  eourae  of  the 
arrowi,  alwayi  leaving  a  room  at  the  top  by 
special  openinga  into  Suea  wliich  empty  theta- 
lelvoa  into  a  fool-air  chamber  at  tlie  top  of 
the  hoUBB,  whence  it  ia  axtnicled  by  ■  abaft 
which  in  the  sketch  ii  represented  running 
downward*  to  tbe  floor  of  the  kitchen,  and 
then  up  behind  the  fire,  roond  the  amoke-flue. 


mofr. 

g.  137  is  a  reduced  section  after  Eanic 

houne  ventilated  by  Dr.  Drysdale  and 
ward'i  aystcm,  in  which  a  jet  of  gat  lit 
he  common  abstraction-ihnft  will   keep 

the  proi-er  temperature,  so  that  it  will 
fficiently.  In  the  iketcb  given,  however, 
air  entera  through  a  primary  inlet ;  ia 
•ed  through  a  canvaa  screen ;  is  heated  by 
1  of  bot-waCar  pipta  in  tba  loY^ ;  draa- 


Flg.  137. 

and  nut  at  tbe  chimney — a  moat  tllOTOUgll  and 
effective  system.  Another  general  plan  of 
ventilBting  a  bouts  U  tliat  of  Dr.  Ancell  Ball. 
This  aystem,  not  alone  providing  for  the  ven- 
tilaUon  and  warming,  but  alao  for  the  simul- 
taneous disinfection  of  a  houaa,  is  described 
under  article  WlRUlxr.. 

In  mines,  workahopi,  Jtc,  eitiactiAn  li 
c/ten  effected  by  lurije  fans  or  tteim-joti; 
under  aucb  circumttancei,  mechtnical  power 
ia  cheap  and  easily  applied. 

Yentilatiim  by  Propultiort.  —  T\ii»  la  in- 
variably mechanical ;  the  air  ii  driven  into  the 
proper  channel!  by  vanea,  bellows,  or  pumpi. 
It  i>  a  ayatem  aeldom  suited  for  private  bouaet, 
bat  may  be  often  applied  in  factoiiea,  vettel*, 
and  in  any  place  where  there  ia  machinery. 
In  factories  and  workshops,  in  addition  to  tbe 
purposes  of  ventilation,  cnrrenta  of  air  are 
often  required  to  blow  awaj  or  eitract  dust. 
Here  the  principle  mnat  never  be  forgotten, 
that  for  dust  the  openinga  tbon Id  be,  generally 
■peaking,  near  tbe  Koor ;  for  foul  air,  near  the 

SaiKHiary  of  VrnlitalioK.—Tm  hoapitalt  it 
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tion  if  best,  and  that  the  supply  shonld  be  pressing  it  throagh  holes  or  mooMs  in  a  Bftil 

large ;   for  factories,  workshops,  ships,  and  plate,  or  else  it  is  stamped  so  as  to  gire  tbc 

whererer  there  is  machinery,  artificial  yentila-  desired  form,  and  afterwards  dried.    Venm- 

tion,  whether  by  extraction  or  propnliion,  is  celli  is  highly  nutritioas,  bnt  it  is  hardlj  u 

certainly  most  convenient   and  economical ;  easy  ci  digestion  as  many  other  whestea  pte- 

and  for  public  buildings,  a  regular  system  of  parations.    See  Bbeid,  Flous,  kc 
rentilation,  in  which  the  gas  and  all  the  fires 

assist,  or  else  a  mechanical  gyrtem-such  as  Vormllkm  [BUuIphvrH    of  Memrf\- 

that  of  Van  Hecke,  of  Banner,  and  others—  This  substance  is  often  employed  for  the  par- 

is  absolutely  necessfuy.  Po««  of  colouring  confectionery.    Methods  for 

In  private  buildings,  or  single  rooms,  ren-  its  detection  will  be  found  in  articles  Cosnc- 

tiUting   grates   or  stoves,  or   some  of   the  tioxeby  and  Mebcuby. 

simitler  methods  of  ventilation  described,  will  VibrioDOB    3(t  Bactebia. 
Bufiice  to  keep  the  air  pure ;  but  every  case 

must  be  studied  upon  its  meriU.     For  the  Vlaegar— IMlute  acetic  acid  mofs  or  le» 

complete  ventilation  of  a  whole  house,  Drs.  contaminated   with    gum,    sugar,    vegetable 

Drysdale  and  Hayward's  system,  or  Dr.  Ball's,  "»**«'.  ^• 

in  which  warming  u  combined  with  ventila-  ^h®  dietetic  value  of  vinegar  is  hardly  yet 

tion,  is  perhaps  the  best.     See  AiB,  Ank-  understood.    The  acetates  become  changed  in 

MOMETEB,  Warming,  &c  ^^^^^  passage  through  the  body  into  caiboBata, 

and  as  such  appear  in  the  urine ;  it  undonlit- 

Veratrlne  ( Veratria,  Veratrina,  SabadU-  ^7  ""^^"^  ^^*  digestion,  and  in  all  prober 

line)— An  alkaloid  discovered  by  PeUetier  and  ^^^  renders  certam  articles,  such  as  museli. 

Caventon  in  the  seeds  of  Atatp-OM  oficinalia  oysters,  &c.,  less  likely  to  prove  hurtful    It 

(sabadilhi),  and  in  the  rhisomes  of  Veratrum  "  *^  of  some  value  as  an  antiscorbutic.  Tbe 

album  (white  hellebore).    This  alkaloid  is  ex-  English  law  penmU  1  part  of  sulphuric  add 

cessively  poisonous,  one-tenth  of  a  grain  having  ^  ^  ^^^^  ^  ^^«^  ^^^  P*^  ^  ''^'^'^' 

produced  the  most  alarming  symptoms.     It  '^^"  "  probably  unnecessary,  for  we  hsTs 

is  in  the  form  of  a  pale  brown-coloured  un-  ^®^  satisfactory  evidence  to  show  that  weU- 

crystalline  powder,  which  is  very  acrid  to  the  ™*^«  vmegar  will  keep  without  this  addition, 

taste.      It  is  abo  remarkable  for  producing  ^^»«^  ^^^^  "  «»<>*  allowed  on  the  Continent, 

violent  sneezing,  which  lasts  for  some  time.  and  it  is  to  be  hoped  that  the  Legislature  wiU 

Testa.— The  temperature  at  which  it  sub-  **^^  *^*®'  *  system  which  opens  the  way  to 

limes,  the  reactions  with  sulphuric  acid,  and  *^®.  ^^^1^%  adulteration  of  so  important  an 

the  amount  of  ammonia  evolved  when  dis-  "^cle  of  f ood.    Vinegar  is  an  agreeable  fumi- 

taied  with  alkaline  permanganate,  as  detailed  e^\^^  has  oon«demble  antisepUe  powers, 

ander  ari^icle  Alkaloids,  will  readUy  identify  ^^,^^  *^  "^"f^  '^  ^^  pr«servataon  of  rege- 

veratrine.    An  additional  test  of  some  value  ^}^  and  animal  subsUnces.  Asadismfectant 

is  the  fact  that  an  acetic  solution  treated  with  '*  "  untrustworthy,  since  it  supports  many 

chloride  of  tin,  and  evaporated  to  dryness,  low  forms  of  animal  and  vegetable  Ufe. 

becomes  of  a  blood-red  colour.  VarietieM,  d:c.-The  strength  of  vmegar  ii 

distmguished  by  the  makers  as  Nos.  24,  22, 

Verdigris  {Vert-de-gris,  Fr.)— This  is  a  20, 18,  and  16;  the  specific  gravities  of  these 

mixture  of  several  basic  acetates  of  copper  should  respectively  be  1022, 1020, 1019, 1017, 

which  have  a  gi-een  or  blue  colour.    It  is  a^d  1-015.    The  acidity  of  English  vinegar 

obtained  in  the  wine  districts  of  the  south  of  should  not  be  less  than  3  per  cent 

Europe  by  the  action  of  refuse  grapes,  from  The  varieties  of  vinegar  met  with  in  com- 

which  the  juice  has  been  expressed,  on  thin  merce  are  wine  vinegar,  malt  vinegar,  sngar 

sheets  of  copi)€r.     Wlien  pure,  it  should  dis-  vinegar,  and  wood  vinegar.    The  first  three 

solve  almost  entirely,  and  without  efferves-  a™  produced  by  fermentation  of  alcoholic 

cence,  in  dilute  sulphuric  acid.     It  is  exces-  liquids,  the  last  by  destructive  distillation  of 

sively  poisonous,  and  the  tests,  Ac,  for  its  wood,  and  subsequent  separation  of  the  acetic 

detection   will   be   found    described    under  ^^ 

COPPEB.  AdtUteration  of  Vinegar, — The  chief  adul- 
terations are  an  undue  amount  of  solpbaiie 

Vermioelli  —  "Wlieat  rich    in  gluten  is  acid,  tartaric  acid,  hydrochloric  acid,  glucoie, 

employed  for  making  this  preparation,  which  pyroligneous  acid,  lead,  sometimes  copper;  and 

is  largely  consumed  in  Italy,  and  usually  im-  in  rare  instances  arsenic    has   been  foond, 

ported  into  this  country  from  Naples  or  Genoa,  derived  from  impure  sulphuric  add. 

The  vermicelli  is  made  by  kneading  the  flour  Examination   of   Vinegar, — The  principal 

into  a  stiff  paste  with  hot  water^  aud  then  matters  required  to  be  estimated  are~(l)  the 
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acetic  acid;  (2)  the  extract;  (3)  the  ash; 
4)  tnlphurio,  hydrochloric,  and  tartaric 
acida. 

1.  7%e  Acetic  Acid  can  be  determined  by 
diatilling  it  over  from  a  retort  into  a  suitable 
receiver,  and  then  estimating  it  by  acidimetry, 
or  more  conveniently,  but  less  accurately,  by 
adding  a  standard  solution  of  caustic  soda, 
or  carbonate  of  soda,  directly  to  the  vinegar. 
The  former  process  should  always  be  pre- 
ferred, as  then  sulphuric  and  tartaric  acids 
remain  in  the  retort,  and  can  be  estimated 
separately.  The  amount  of  acetic  acid  found 
Tariea  from  2*5  to  5  per  cent.  The  Orleans 
▼inegar  made  from  wine  contains,  according 
to  Gnibourt,  6  to  8  per  cent,  of  acetic  acid. 
If  the  acetic  acid  exceeds  8  per  cent.,  it  is 
certainly  too  strong ;  if  less  than  3  per  cent., 
it  is  too  weak, 

2.  Hie  Extract, — A  hundred  grammes  or 
1000  grains  are  evaporated  to  dryness  over  the 
watar-bath  in  a  suitable  di^h.  The  extract 
from  the  best  French  wine  vinegar  varies  from 
1*7  to  2*30  per  cent.  It  ought  not  to  have  a 
•mpjrreumatio  odour,  nor  a  sweet  taste.  The 
extract  from  ordinary  commercial  malt  vine- 
gar  b  often  less  than  1  per  cent 

If  the  extract  indicates  sugar,  50  grammes 
of  the  vinegar  may  be  evaporated  to  the  con- 
riatenee  of  a  syrup,  heated  with  alcohol, 
filtered,  decolourised  by  animal  charcoal,  and 
the  sugar  estimated  by  Fehling*s  process. 

3.  The  Atk  is  determined  by  igniting  the 
extract.  It  should  be  very  minute.  It  may 
contain  carbonates  of  potash,  especially  if  it  be 
a  wine  vinegar,  but  should  not  contain  metals, 
Kuch  as  copper,  &c.,nor  should  it  contain  sul- 
phate of  lime.  It  may  be  examined  in  the 
•ame  way  as  the  ash  of  wine.    See  Wine. 

4.  Fixed  Acids^Sulphuric  Acid.— In  nil 
prosecutions  with  regard  to  t)ic  adulteration 
of  vinegar  with  sulphuric  acid,  the  defcoce 
set  up  is  that  the  sulphates  found  have  their 
origin  in  the  water  from  which  the  vinegar  is 
manufactured ;  hence  it  is  not  suflScicnt  for 
the  analyst  to  estimate  the  total  sulphuric  ' 
Hcid,  which  may  be  easily  efiFecte<l  by  precipi-  | 
tation  with  chloride  of  barium,  but  the  amount 
of  sulphuric  acid  existing  in  the  free  state 
must  also  be  known.*    At  present  there  is  no 


*  A  case  of  allefred  adulteration  of  TlneRsr  was 
lately  heard  at  the  Stone  police  court.  Dr  liethebjr 
and  Profevior  Voelckcr  found  nojree  sulphuric  acid, 
but  112  grains  of  combined  sulphuric  acid. to  the 
gallon  ;  **  but  that  was  a  constituent  of  the  water 
from  which  the  vinepar  was  made,  and  was  not  in- 
jurious to  health"  t  On  the  other  hand,  Dr  Thudi- 
chum  certifle<l  that  it  was  ailulterated  with  sulphuric 
acid  (115  grains  to  the  gallon),  and  Mr  Scott  also 
gave  evldnnce  that  the  specific  gravity  of  the  vinegar 
waA  l-Ol&*i,  and  that  he  found  119  grains  of  sulphuric 
acid,  SSof  which  were  free.— (Phsrm.  Journal,  June 
&,  157^) 


very  reliable  process  for  the  estimation  of  free 
sulphuric  acid  in  vinegar. 

M.  Strohl  proposes  to  take  advantage  of 
the  insolubility  of  calcium  oxalate  in  acetic 
acid  and  its  solubility  in  dilute  mineral  adds. 
He  has  determined  by  ex]ieriment  the  amount 
of  calcium  oxalate  (produced  by  ammonium 
oxalate  and  calcium  chloride)  necessary  to 
cause  a  distinct  turbidity  in  a  certain  volume 
of  vinegar,  also  the  minimum  quantities  of 
sulphuric,  liydrochloric,  and  nitric  acids  re- 
spectively required  to  protluce  a  transparent 
solution.  If,  then,  on  adding  the  determined 
amount  of  calcium  oxalate  to  a  suspected 
sample  of  vicegar,  the  solution  remains  trans- 
parent, there  is  present  not  less  than  a  certain 
minimum  quantity  of  one  or  more  of  the 
above-mentioned  mineral  acids. — (J.  Pharm. 
Chcm.,  [4,]  XX.  172-175.) 

Thrnch's  process  is  a  modification  of  Strohl's, 
and  is  said  by  the  author  to  detect  10  percent. 

of  HSSO4. 

Take  two  l>eaker8,  and  place  in  each  2  ozs. 
of  the  vinegar  ;  to  one  add  five  or  six  drops  of 
liquor  ammonite,  and  then  to  both  ten  drops  of 
a  solution  of  ammonium  oxalate.  The  one  to 
which  the  NH]  was  added  will  remain  dis- 
tinctly turbid  ;  the  other,  if  it  contain  more 
than  -100  per  cent,  of  HjSOi,  will  remain  per- 
fectly clear ;  with  ^070  per  cent  it  will  bo 
turbid,  but  only  slightly  so  when  compared 
with  the  other. 

He  pro])oses  to  estimate  the  chlorine  in  the 
vinegar,  then  to  evaporate  down  and  ignite, 
and  calculate  out  the  loss  of  chlorine  as  to 
much  displaced  by  sulphuric  acid.  The 
author  gives  some  experiments  which  show 
that  it  is  a  fairly  accurate  method  of  detecting 
and  estimating  free  acid  ;  but  it  must  be  re- 
membered that  the  great  source  of  error  is 
that  chlorides  are  more  or  less  volatile,  accord- 
ing to  the  temperature  in  ignition. —(Pharm. 
Journal,  No.  •i62,  iii.) 

M,  Witz  suggests  that  advantage  may  be 
taken  of  the  fact  that  methyl  aniline  under- 
goes no  change  of  colour  in  contact  with  acetic 
acid,  but  the  least  trace  of  mineral  acid 
changes  it  to  a  greenish  blue  ;  hence  a  process 
might  be  easily  worked  out  by  means  of  this 
reaction  to  detect  and  estimate  the  free  acid 
in  vinegar. 

Tartaric  acidmmj  be  estimated  by  evaporat- 
ing the  vinegar  to  dryness,  or  nearly  so,  dilut- 
ing with  water,  seiwniting  the  sulpliuric  acid 
by  chloride  of  barium,  and  then  titrating, 
the  result  being  calculated  as  tartaric  acid. 

Hifdrochhric  acid  may  be  estimated  in  the 
usual  way  by  precipitation  with  nitrate  of 
silver,  and  collecting  and  weighing  the  result- 
ing chloride, 

ilrtenic,  copper,  Uod,  Arc,  Ta?M\.\^\««!v.'c^ 
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for  in  the  way  recommended  in  the  different 
articles  treating  of  thoM  metals. 

Vitellin— The  jolk  of  egg  contains  from 
16  to  17  i>er  cent,  of  an  albuminoid  sabstance 
called  vitellin.  Vitellin  contains  more  hydro- 
gen and  oxygen  than  albumen,  it  is  not  pre* 
cipitated  by  the  salts  of  lead  or  copper,  audit 
is  coagulated  by  ether. 

Volumetrio  Solations— Under  this  title 
we  propose  to  give  a  few  of  the  volumetric 
solutions  most  likely  to  be  useful  to  the  health 
officer  and  analyst. 

The  French  weights  and  measures  are  so 
universally  employed  for  scientific  purposes 
that  the  quantities  and  proportions  of  sub- 
stances used  in  the  solutions  will  be  expressed 
in  French  weights,  but  as  the  cubic  centi- 
metre bears  the  same  relation  to  the  gramme 
that  the  grain  measure  bears  to  the  grain,  the 
one  system  may  be  substituted  for  the  other 
with  no  difference  in  the  results.  In  such  a 
case,  however,  it  will  be  convenient  to  increase 
the  values  one-tenth  by  moving  the  decimal 
points  ;  for  example,  G'3  grammes  of  oxalic 
acid  in  100  grammes  of  water,  if  required  in 
grains,  had  better  be  translated  63  grains  in 
1000  grains  of  water. 

Bichromate  of  Potash^  Volumetric  Solution 
of, — 14*75  grammes  of  bichromate  of  potash 
is  dissolved  in  1  litre  of  diitilled  water.  One 
hundred  cubic  centimetres  contain  1*475  of 
potassic  bichromate,  and  are  capable  of  con- 
verting 1*68  grammes  of  iron  from  the  state 
of  proto-salt  to  that  of  per-salt. 

Copper,  Volumetric  Solution  of.— For  sugar 
estimation  34*639  grammes  of  pure  crystallised 
sulphate  of  copper  are  dissolved  in  about  200 
cubic  centimetres  of  water  ;  173  grammes  of 
crystallised  tartrate  of  soda  and  potassa  are 
dissolved  in  480  cubic  centimetres  of  pure 
soda  solution  of  1*14  specific  gravity.  The 
first  solution  is  added  gradually  to  the  second, 
and  the  blue  fluid  diluted  to  1000  cubic  centi- 
metres. Ten  cubic  centimetres  of  the  solu- 
tion contain  '34639  gramme  of  sulphate  of 
copper,  and  =  *050  gramme  anhydrous  grape- 
sugar,  or  *045  of  starch  or  dextrine. 

It  may  be  used  to  determine  the  amount  of 
grape-sugar  in  diabetic  urine,  in  grapes  and 
fruits,  alcoholic  liquids,  and  the  amount  of 
starch  in  substances  (first  converting  the 
starch  into  grape-sugar  by  boiling  with  a  dilute 
acid). 

Hypotulphitt  of  Soda,  Volumetric  Solution 
of — Twenty -eight  grammes  of  hyposulphite 
of  soda  are  dissolved  in  a  litre  of  water.  A 
portion  of  this  fluid  is  put  into  a  burette  and 
dropped  into  the  volumetric  solution  of  iodine 
until  the  brown  colour  is  discharged.  The 
number  to  produce  this  effect  is  noted^  and 


the  solution  dilated  so  tluit  a  litre  is  cquivi- 
lent  to  127  grains  of  iodine,  and  contains  24  ^ 
grains  of  the  hyposulphite. 

This  solution  is  employ€^d  for  the  purposs  of 
estimating  free  iodine,  an  operation  of  great 
importance  In  chemistry,  since  it  is  thai  an 
indirect  means  of  estimating  all  those  scb- 
stances  which,  when  brought  in  contact  vitb 
iodide  of  potassium,  separate  from  the  same  a 
definite  quantity  of  iodine,  or  when  boiI«il 
with  hydrochloric  acid,  yield  a  definite  quiL- 
tity  of  chlorine. 

Iodine,  Volumetric  Solution  of, — 127  gnus. 
of  iodine  are  dissolved  in  water,  and  the  solu- 
tion made  exactly  up  to  1  litre ;  100  cubic  cen- 
timetres are  then  equivalent  to  *17  granune 
of  sulphuretted  hydrogen,  '32  of  sulphurou 
acid,  and  '495  of  arsenious  acid. 

This  solution  is  used  for  the  quantitsti-e 
determination  of  the  above.  It  is  drop[H^l 
into  the  liquid  to  be  tested  until  free  iodbs 
appears,  or,  in  other  words,  until  it  ceases  to 
be  decolourised. 

When  the  solution  is  added  from  a  burette 
to  a  liquid  containing  free  iodine  a  decom- 
position takes  place,  which  may  be  represented 
by  the  formula  2NasH^04  -»-  I,  =  NaJSA 
-f-  2NaI  -h  2H3O ;  and  as  iodide  and  tetn- 
thionate  of  sodium,  the  result  of  the  decom- 
position, are  both  colourless  salts,  when  the 
reaction  is  complete  the  solution  is  decol- 
ourised, and  the  amount  of  free  iodine  may  be 
calculated  from  the  number  of  centimetres  of 
the  hyposulphite  solution  used. 

Iron,  Volumetric  Solution  of — One  gramme 
of  pianoforte  wire  is  dissolved  in  nitro-muriatic 
acid,  it  is  then  precipitated  by  ammonia,  the 
residting  peroxide  is  washed,  dissolved  in  a 
little   hydrochloric   acid,   and    the   soluti<m 
diluted  so  that  1  cubic  centimetre  contains 
1  milligramme  of  perchloride  of  iron.        ■<    ' 
This  solution  may  be  diluted  ten  or  a  hundred 
times,   according   to    circumstances,   and  is 
extremely  useful  in  the  quantitative  colon- 
metric  methods  for  the  determination  of  iron. 
For  example,  supposing  we  require  to  esti- 
mate minute  quantities  of  iron  existing  in  s 
liquid,  the  latter  is  first  acidified  with  hydro- 
chloric acid,  or  if  the  iron  exist  i>artially  or 
entirely  in  the  state  of  protoxide,  it  must  be 
oxidised  by  the  action  of  nitric  acid  ;  then  the 
solution,  or  50  cubic  centimetres  of  it,  is  trans- 
ferred to  a  cylinder  of  glass,  and  1  or  2  cuoic 
centimetres  of  a  solution  of  ferrocyanido  cf 
potash  added.   This  produces  a  cert'un  colour, 
which  must  be  exactly  imitated  by  adding  the 
standard  iron  solution  to  the  same  quantity  of 
distilled  water  in  another  cylinder,  and  treat- 
ing it  in  an  exactly  similar  way.    The  whole 
process  is  analogous  to  nesslerising,  is  very 
eaa^,  axvd  eav^ciall^  suitable  to  the  estima- 
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tion  of  the  minute  quantities  of  iron  which 
are  met  with  in  water,  the  ash  of  bread, 
&o. 

Oxalic  Acid,  Volumetric  Solution  0/.— Dis- 
solve 63  grammes  of  the  pure  crystallised  acid 
in  1  litre  of  distilled  water.  Fifty  cubic 
centimetres  of  this  solution  equals  '315 
gramme  crystallised  oxalic  acid,  *28  gramme 
of  iron. 

It  is  used  in  alkalimetry,  in  the  determina- 
tion of  protoxide  of  iron,  &c. 

SodOy  Volumetric  Solution  of. — Dissolve  42 
grammes  of  sodium  hydrate  in  a  litre  of 
water,  pour  25  cubic  centimetres  into  a  capa- 
cious beaker,  and  find  how  many  cubic  centi- 
metres of  the  Tolumetric  solution  of  oxalic  acid 
it  takes  to  neutralise  it,  then  calculate  how 
much  water  will  be  required  to  be  added  to 
tue  *  litre  solution  of  soda  so  that  50  cubic 
centimetres  of  the  oxalic  acid  solution  will 
exactly  neutralise  50  cubic  centimetres  of  the 
iilkaline  solution.  For  example,  27  cubic  centi- 
metres of  standard  acid  neutralised  25  cubic 
centimetres  of  alkali,  therefore  multiplyiog 
each  by  4,  we  get  108  ~  100 ;  therefore  to  every 
100  cubic  centimetres  of  the  latter  8  cubic  ceoti- 
mctres  of  water  are  required  to  be  added. 
One  cubic  centimetre  of  such  a  solution 
c<[uals  '06  of  hydrated  acetic  acid,  "063  of 
crystallised  oxalic  acid,  '192  of  citric  acid, 
*15  of  tartaric  acid,  '04  of  sulphuric  anhy- 
dride, and  '049  of  sulphuric  acid. 

It  is  best  kept  in  a  similar  bottle  to  that 
represented  by  fig.  3,  p.  31. 

VaiiBg',  &c. — All  questions  brought  before 
a  sanitary  authority  are  decided  by  a  majority 
of  votes,  unless  more  than  a  simple  majority 
is  required  by  statute  in  a  particular  case. 

The  names  of  all  present  aie  to  be  recorded, 
and  when  a  division  takes  place,  the  names 
of  the  members  voting  should  be  recorded. 
Voting  by  ballot  is  certainly  not  admissible. 

The  chairman  of  any  sanitary  authority  may 
vote  on  all  questions,  and  in  case  of  equality 
has  a  second  or  casting  vote. 

The  following  form  is  the  voting  paper 
prescribed  by  the  statute  in  the  case  of  local 
boards :  — 


FORM  N. 

Form  or  Voting  Papbe  at  Elbotioks  op  Msmbbbs 

OP  Local  Boakds. 

ro^tiH^  Paper. 
District  of 


No.  of 
Voiintf  Paper. 


NasM  Ami  A(klre« 
uf  Vutcr. 


M  amber  of  VntM. 


AjOviMr. 


AflRAt*- 
r«yrr. 


IiiitUU  of 

tli«  Voter 

itgiUn«t 

the  Muma 

oftbaPkr^ 

■oua  for 

whom  ho 

intendato 

vol*. 


NamMof 

Bml- 
doiion  nf 

QnalitT 
or  Call- 

x\m  Par- 

thoPer- 

Inirof  Uw 

•■tna  no- 

■ona  no- 

Peraona 

uoui- 
tudmd. 

iNamaof 
Um  No- 
minator 
urotMof 
thaNo- 
mluatun' 


Ad-'  < 

dTM  ' 

of  aneh 

Komi- 

Uiator. 


I  vote  for  the  persons  in  the  above  list  sgaiu«t 
whose  names  my  initials  are  placed. 

(Signed) 

or  the  mark  of    . 

Witness  to  the  mark      

or proxy  for 


Directi<mt  to  the  Voter. 

The  voter  must  write  his  initials  against  the  name 
of  every  person  for  whom  he  vot«8,  and  must  sub- 
scribe his  name  and  address  at  full  length. 

If  the  voter  cannot  write,  he  must  make  his  mark 
instead  of  initials,  but  nuch  mark  must  be  attested 
by  a  witness,  and  such  witness  must  write  the  Initials 
of  the  voter  against  the  name  of  every  person  for 
whom  the  voter  intends  to  vote. 

If  a  proxy  votes,  he  must  in  like  manner  write  his 
Initials,  subscribe  his  own  name  and  address,  and 
add  after  his  signature  the  name  of  the  body  of  per- 
sons for  whom  he  is  proxy. 

This  pui>er  will  be  collected  on  the   *  of 

between  the  hours  of  and 

For  the  rest  of  the  voting  machinery  in  the 
case  of  local  board  elections,  $ee  Local 
Boards. 


w. 


Wards —The  Local  Government  Board 
may  on  application,  in  pursuance  of  a  resolu- 
tion of  owners  and  ratepayers,  divide  any  dis- 
trict into  wards.   See  articles  Local  Boards, 

&ESOLVTION3,  &C 


Warming— In  cold  and  temperate  cli- 
mates artificial  heat  is  necessary  for  tl  e 
comfort  and  health  of  man.  A  house  or 
room  at  a  constant  temperature  of  50"  to  60°  F. 
ia  botYi  v\eaaa,\i^  «sA  \i<Mi^i ,  vki^  >^»  \i^  ^^"^ 
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nitiaMa  to  attempt  to  i 
higher  tempentoiv.  Artifidkl  hoit  *ct 
ndwtion,  eoDTection,  and  oomlnction 
tkaM,  ndiation  ii  at  the  lanw  time  aoft 
mmmoD  umI  mott  wutcfoL  Tha  efleot,  ai  it 
veil  known,  Inuni  aeeording  to  the  tquare 
of  the  diatance ;  if  tbe  beat  at  1  foot  diatant 
from  the  Gre  be  aaid  to  be  1,  then  tha  heat  at 
4  feet  Till  be  4',  or  diteea  time)  leai ;  tha 
heat  at  S  feet  will  be  B*,  or  nitr-foDr  timea 
itm,  and  10  OD.  Every  common  open  fire- 
place beat*  the  room  m«inl*b;  radiation,  and 
in  Older  to  obtain  the  greateit  poaible  radia- 
tion, tbe  width  of  tbe  back  of  the  grata  ahonld 
be  ona-thirdof  the  width  of  the  hearth  receu, 
tbedaptb  from  tbe  frontbackirardi  ecgoaltotha 
width  of  tbe  back,  the  lidafl  and  back  made  of 
nonconducting  materiHl,  and  tbe  chimnej' 
tbnnt  contracted  ■□  aa  to  leaien  the  diaaght. 
A  botueor  room  ma;  ba  heated  artificiallj  by 
fl)  open  fireplaces ;  (2}  atoTn  ;  (3)  >team,  bot 
air,  water,  oil,  Ac. ,  carried  in  pit>ee  ;  (4)  gu. 

Thaprinoiplee  which  ought  to  be,  bataelclom 
■re,  followed  an,  that  there  ibould  ba  no  cold 
draught!  perceptible ;  that  the  fuel  where 
open  gratei  are  nied  ahould  be  perfectly  con- 
anmtd ;  that  the  product*  of  combuation 
•hould  be  carried  away  perfectly  ;  and  that  tbe 
room  ahould  be  heat  edina  fairly  equal  manoar. 
In  lar^e  houaei  and  pnblio  iujlitutiona  tha 


a  reqoi, 


for  if  no  attention  ii  paid 
directly  a  door  i)  opened,  the  cold  air  roabing 
in  from  the  lobbie*  and  paaaagee  effectnally 
lower*  The  temparatnre. 

Open  ^irtplaca. — InEnglandlang-ettabliah- 
ad  ouatom  and  prajndice  render  open  flreplaoei 
the  meaoi  of  basting  nine-tenthi  of  the  haU- 
talioni,  and  although  ordinary  grate*  of  thii 
kind  are  objectionable,  the  great  improTement 
and  intrrKlnctJon  of  ventilating  fireplace*  here 
remedied  many  of  ih^  defect*.  Mr.  Galton'i 
Tcutilating  fireplace  ii  illaatrated  and  ex- 
plained nnder  VENTILATION.  There  are  many 
*ariatiai  elucidating  tbe  *ame  principle,  auch 
a*  the  London  icbool'-grate,  ka. — Tic,  that  of 
an  air-chamber  at  the  back  communicating 
with  the  eitemal  atmoaphera,  and  pouring 
warm  air  into  tbe  room  near  tbe  ceiliug. 

Some  of  these  grates  may  ba  alao  uaed  for 
other  purposes  1  for  example,  at  Charing 
Croaa  Hospital  one  aerrea  the  purpoaa  of  a  hot- 
cloaet  as  well. 

All  ordinary  gratea  may  befedbyair  fromont- 
iide  bj  a  ipecial  channel-opening  in  the  hearth, 
and  tbui  obviate  tbe  cold  draught  to  the  feet. 

Smokelaaa  gratea  economiie  the  ooal;  one 
of  tbe  moat  ingenioo*  ia  that  bued  apon 
Franklin's  ideor— viz. ,  a  raveraible  one.  Tha 
grate  ia  a  kind  of  baaket  which  can  bs  turned 
upside  dowDu    Whantheeoalsgetred-hotand  | 


require  replenishing,  aome  coal  ia  pni  oi 
the  naoal  way,  and  then  the  basket  lid  i*  ■ 
down  and   the  whole   affair  tamed  npadi    I 
down.     The  nd  coal*  are  now  at  the  lop,  tki 
nnbumt  at  the  bottom ;  ■  alow  and  effectul 
oombuation  ia  the  reault. 

Another  effectual  unoke-couomer  is 
which  by  a  mechanical  arnngement  the  bamiDt 
foal  can  ba  raised  and  ooails  deposited  bmeath. 
There  ii  also  another  kind,  in  which  the  coal  a 
stored  in  a  box  beneath  the  fire  ban,  agd  i 
lifting  bottom  raises  the  ooal  aa  it  is  ooammciL 
Stma. — All  aheet-iron  storei  when  red-lut 
allow  injurious  gases,  carbonia  oxide,  Ac,  lo 
paa*  through,  and  hance  are  to  ba  avoided, 
unlas*  in  room*  amply  ventilated ;  thii 
porodty  may,  however,  be  prevented,  aeeord- 
ing  to  Dr  Bond,  by  coating  them  with  a  good 
coating  of  ailicate  solution.  Tbe  stove  patlemi 
ara  Ii^on,  and  therefore  to  attempt  to  notin 
them  i*  impcadble  ;  the  beat  are  nndonbtfdlj 
those  which,  like  tbe  calorigen,  described  sbJ 
illustrated  under  TENTILaTIoy,  act  like  tha 
vantilatingetovea — via.,  pour  current*  of  warai 
air  into  tha  room.  There  is  also  a  atove  called 
the  pyropncumatic,  tha  inner  part  of  whidi  ii 
conatmcted  of  fireclay  lumps,  baviog  verticil 
air-passages  commonicating  with  the  external 
air  by  a  special  channel,  thia  warmed  air 
escaping  into  the  room  from  the  top  of  the 
stove.  This  i*  an  open  itove,  and  the  Ere  as 
therefor*  be  seen.  Cloee  etoves  are  osefsl 
where  a  fir*  ia  required  to  be  kept  alight  night 
and  day,  or  where— aa,  for  initanee,  in  a  lobby, 
pictnre-gallerj,  ^c — a  fire  ia  required  to  bum 
many  honn  without  attantion.  For  sach 
parpoie*  the  Amott  itove,  the  Bclfaet  stove, 
or  theie  npoo  a  similar  principle,  ara  moit 
coDvaniant.  A  vary  useful  alow-eomlnutiDn 
■tova  it  shown  in  fig.  138.  It  cc  ' 
box  A,  a  body  C,  having 
an  extarior  easing  and 
jierforated  with  holei, 
the  space  between  tbe 
casings  being  filled  with 
powdered  terra  ootta ; 
the  top  D  fits  in  a 
groove  filled  with  dry 
' ;  the  imoke,  kc, 
into  the  fine  at  E; 
there  is  a  damper  at  B. 
To  light  tha  fire,  the 
firebox  is  nearly  filled  with  tmall  lumps  of 
coal  and  coke,  then  some  paper  and  iticki  and 
L  little  coal  ara  placed  on  the  top  of  thii, 
iglited,  and  the  top  D  replaced.  The  fire  ii 
tbus  really  lighted  at  tbe  top,  and  bnnu  gradn- 
ally  down ;  it  may  be  extinguished  at  any 
time  by  closing  the  damper  B. 

SItam,   Wattr,  ic.,  Pipa.—Tht   ease  by 
which  averj  portion  of  ft  building  can  b* 
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li«at«d  by  water  or  Bteam  pipes  ia  OTident,  and 
aooordinglj  it  is  rapidly  supplanting  all  other 
■yitems  in  large  buildingt,  such  as  cliarches, 
hospitals,  kc  Heating  by  steam  is  now,  gene- 
rmlly  speaking,  abandoned,  and  water  either 
at  high  or  low  pressure  is  found  in  practice 
most  convenient.  In  the  high-pressure  system 
the  water  is  heated  to  about  300°  or  350''  F. ; 
in  Perkins*  patent  no  boiler  is  used,  but  a 
portion  of  the  tube  passes  through  the  fire; 
the  pipes  are  about  half  an  inch  in  diameter, 
with  thick  walls  of  welded  iron.  In  the  low- 
preaaure  system  there  is  a  boiler,  and  explo- 
aions  have  occurred ;  there  has  been  intro- 
duced, however,  an  improved  system  by 
which  the  boiler  is  at  the  back  of  the  fire, 
and  is  extremely  small,  only  holding  about  a 
qoaxt  of  water.  Under  the  low  •  pressure 
system  5  feet  of  a  4-inch  pii>e  will  worm  1000 
cubic  feet  to  55%  and  12  feet  will  warm  1000 
cubic  feet  to  65°;  but  under  the  high  very 
much  less  is  required,  as  the  heating  i>ower  is 
greater —indeed  it  is  said  that  the  heating 
power  is  two-thirds  more,  and  therefore  two- 
thirds  less  piping  is  required. 

OoM, — Gas  is  now  applied  to  heating  and 
oooldng;  for  the  latter  purpose  it  is  admirably 
adapted,  being  economical  and  cleanly ;  for 
heating  purposes  it  is  either  applied  iu  open 
fireplaces  by  having  a  large  atmospheric  burner 
or  row  of  burners  at  the  bottom  of  the  grate, 
which  is  filled  with  lumps  of  asbestos  ;  or  in 
stoves ;  or,  again,  it  may  be  used  to  heat  a  small 
hot-water  service  of  pipes.  Undoubtedly  the 
best  gas-stove  is  that  on  the  calorigen  principle, 
described  and  figured  under  V£NTILATI0N. 

A  method  of  heating  two  apartments  by 
one  fire,  first  described  by  Dr.  Franklin, 
merits  revivaL  Supposing  there  are  two 
adjacent  rooms  with  a  chimney  between,  it  is 
quite  possible  to  make  a  fireplace  of  cast  iron, 
so  arrangeil  that  it  may  turn  round  on  a 
pivot,  so  that  the  fire  may  be  in  either  room, 
whilst  at  the  same  time  the  room  in  which 
the  fire  is  not  seen  is  heated  by  the  red-hot 
back.  In  order  to  have  the  full  l>enefit  of  the 
arrangement,  it  is  necessary  to  put  two  flues 
(say  two  common  stovo-pipes)  in  the  lower 
part  of  the  chimney,  and  the  one  that  the  fire 
is  not  under  is  closed  by  a  valve,  wiiich  must 
of  course  be  opened  when  the  fireplace  is 
revolved. 

'*By  this  means  a  servant  could  at  any 
hour  in  the  morning  make  a  fire  in  the  study, 
which  would  also  warm  the  bedroom  without 
disturbing  the  master  by  going  into  his  cham- 
ber ;  and  the  master  when  he  rose  could  with 
a  touch  of  his  foot  turn  the  fireplace  on  its 
pivots  and  bring  the  fire  into  his  bedroom, 
and  keep  it  there  as  long  as  he  wished,  and  at 
going  out  torn  it  back  again  into  his  study. 


When  retiring  to  rest  in  the  evening  he  would 
find  his  bed-chamber  comfortably  warmed  by 
the  hot  back-plate ;  and  if  he  wished  to  have 
a  sight  also  of  the  fire  he  could  turn  it  to- 
wards him.  If  it  were  desired  to  have  hot 
air  introduced  into  the  room  in  which  there 
was  no  fire,  the  back-plate  might  be  made 
hollow,  and  an  opening  made  at  the  bottom 
for  the  admission  of  the  cold  air  into  the 
cavity,  and  another  at  the  top  of  the  air-box 
for  its  emission  into  the  room." — (B£RNAM*S 
History  and  Art  of  Warming.) 

Dr.  Ancell  Ball  of  Spalding  is  the  inventor 
of  a  plan  for  simultaneously  warming,  disin- 
fecting, and  ventilating  a  house.  It  appears 
to  be  applicable  to  any  class  of  house,  from  a 
small  cottage  to  a  large  mansion,  and  by 
utilising  to  the  utmost  every  fire,  must  bo 
without  doubt  very  economicaL  The  details 
of  the  plan  are  as  follows  : — 

Cottages. — A  five-roomed  cottage  (of  two 
sitting  and  three  bedrooms)  is  so  arranged 
that  in  the  partition  wall  between  the  two 
lower  rooms  an  aperture  is  left,  with  only  one 
chinmey,  beneath  which  is  placed  in  the  said 
aperture  a  double-faced  or  Janus  little  grate, 
on  each  side  of  which  is  a  hot-air  chamber, 
provided  with  a  water-evaporating  pan,  so 
that  heated  moist  air,  after  being  diffused  into 
the  sitting-rooms,  can  be  conveyed  through  a 
hole  in  each  brick  up  a  loftff  coach-house  into 
a  hay-chamber  above,  where  140**  are  obtained. 
The  same  kind  of  air  can  be  conveyed  into  a 
lobby  in  each  lower  room,  or  a  passage  or  hall, 
where  it  is  admitted  through  openings,  which 
can  be  plugged  with  a  stopper  at  night  before 
bed-time,  when  the  said  air  can  be  conducted 
up  to  the  three  cottage  bedrooms,  which  will 
l>e  comfortably  warmed  before  retiring  to  rest. 
The  Janus  grate  has  two  veiy  diferent-lookinff 
faces,  the  one  for  the  sitting-room  looking 
like  an  ordinary,  cheerful  fireside,  with  the 
front  flush  with  the  wall,  which  does  not  pro- 
ject into  the  room ;  whilst  the  kUchen  tide 
face  presents  a  complete  raruje,  with  three 
holes  in  the  hot-plate  for  a  large  pot  with  tap, 
as  a  substitute  for  boiler— one  for  a  frying- 
pan,  and  a  central  one  for  a  kettle,  &c.,  which 
can,  by  means  of  a  little  door  above  the  grate, 
be  conveyed  from  one  room  to  the  other — a 
very  useful  and  ingenious  contrivance.  Be- 
neath the  grate  a  large  oven  is  placed,  and 
the  flame  is  conveyed  completely  round  three 
sides  of  it,  at  the  same  time  imparting  heat 
to  the  two  hot-air  chambers,  so  that  the  maxi- 
mum of  heat  is  abstracted  before  the  little 
smoke  that  remains  passes  into  the  chimney. 
This  is  not  all,  for  the  two  faces  abstract  so 
much  air  that  cheap  coke  is  readily  consumed 
in  the  upper  two-thirds  of  the  grate,  whilst  a 
grated  drawer  slides  in  beneath  to  consume 
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the  best  riddled  small  yet  cheaper  coals,  called 
**  nuttj"  the  smoke  from  which  ascends  through 
the  incandescent  coke,  where  it  is  consumed, 
at  the  same  time  emitting  light  and  additional 
heat.  The  hot  ashes  are  frequently  falling 
upon  the  ton  of  the  oven,  which  is  thus  well 
heated  through  four  of  its  surfaces. 

A  drawing-room  and  dining-room  can  also 
be  heated  by  a  single  grate  in  the  same  man- 
ner, the  range  of  course  being  dispensed  with, 
and  another  face  substituted.  A  breakfast- 
room  and  office  can  also  be  heated  in  a  similar 
manner ;  likewise  two  kitchens,  the  lesser  one 
being  supplied  with  a  corresponding  face. 

The  ventilation  is  provided  for  by  first  ad- 
mitting the  outer  cold  winter  and  pure  air 
into  the  two  lobbies  of  the  cottage,  by  conduct- 
ing it  to  the  ceiling  through  the  finely-per- 
forated sine  and  muslin,  which  not  only  ex- 
eludes  an  excess  of  air,  but  also  di  rides  the 
cold  current  so  finely  that  it  becomes  rapidly 
heated  by  the  hot,  moist  air,  which  it  meets 
in  the  lobbies,  so  that  when  a  person  oi>ens 
the  inner  lobby  door  to  enter  the  sitting-room, 
no  current  of  cold  air  or  disagreeable  draught 
is  experienced  by  those  sitting  there — ^a  cheap 
comfort  which  many  much  higher-rented  houses 
cannot  yet  boast  of.  This  plan  is  only  adopted 
in  the  cold  weather,  for  in  the  summer-time 
the  windows  above  the  outer  doors  work  on 
pivots,  in  order  that  a  full  current  of  air  can 
be  commanded  in  the  hotter  months. 

Haring  thus  admitted  the  outer  pure  air 
after  first  warming  it,  the  next  important 
thing  to  be  done  is  to  carry  off  as  fast  as  it  is 
generated  in  the  rooms  the  impure  air  pro- 
ceeding from  the  breath,  from  gas,  lamps, 
and  perspiration,  &c.  ;  and  this  is  admirably 
accomplished  through  a  cheap  flue  formed 
by  an  opening  in  bricks  placed  one  above 
the  other,  from  a  part  near  to  the  ceiling  to  a 
certain  distance  up  the  breast  of  the  chimney, 
having  no  communication,  however,  with  the 
■moke -flue,  although  warmed  by  it ;  for  the 
said  veutilating-flue  is  formed  in  and  through 
the  brickwork  in  the  breastwork  itself;  and 
in  order  to  prove  its  successful  action  a  feather 
is  suspended  over  the  entrance,  where  it  is 
powerfully  drawn  by  the  upward  current  into 
the  chimney,  thus  emptying  a  room  of  impure 
air  quite  as  cheaply  ns  the  House  of  Commons 
is  by  the  steam-pumping  apparatus,  and  per- 
haps, also,  quite  as  agreeably. 

If  there  should  be  an  infectious  fever  in 
the  house,  a  more  powerful  up-current  can  be 
obtained  by  placing  a  lamp  or  a  horizontal 
wheel  worked  by  four  conical  carities  at  the 
top,  at  the  commencement  of  the  ventilator. 

One  of  the  bedrooms  is  so  constructed  that 
it  can  be  immediately  converted  into  a  little 
hospital  for  the  infectious  diseases  of  child- 


hood, by  first  admitting  pure  air  into  the  bed. 
room,  through  louvres  and  other  openings  ii 
the  lower  panels  of  the  door,  over  which  & 
piece  of  perforated  zinc,  covered  with  mnslb, 
slides,  so  that  the  air  is  admitted  without  any 
objectionable  draught.  At  the  bottom  of  ihe 
panels  is  placed  a  vessel  containing  ozone,  ssd 
there  is  a  bottle  of  disinfectant  provided  witk 
a  wick,  and  so  arranged  that  the  upper  edge 
of  the  muslin  is  continually  kept  wet  with  it. 
The  impure  air  in  this  case  is  not  extracted 
by  the  usual  shaft,  but  by  an  additional  one, 
commencing  in  an  opening  in  the  partitim 
wall,  and  terminating  in  a  zinc  chimney.  An 
up-cast  current  is  ensured  by  a  small  gss  or 
paraffine  lamp,  which  is  thus  made  to  both 
light  and  ventilate  two  rooms  sdmultaneoulj. 
By  the  side  of  the  lamp  is  placed  a  bottls 
charged  with  some  disinfectant — {e,g.,  carbolic 
acid — which  is  conveyed  by  means  of  the 
siphon  action  of  a  wick  to  the  sides  of  the 
heated  cone ;  by  this  means  the  impure  air  is 
saturated  with  a  disinfectant  before  it  mixes 
with  the  atmosphere. 

Ballard  and  Pitt*s  patent  is  also  an  sttempt 
to  combine  on  a  large  scale  ventilation  sod 
warming.  The  apparatus  consists  of  a  series 
of  hollow  copper  vessels,  standing  erect,  side 
by  side,  and  a  few  inches  apart,  the  whde 
being  enclosed  in  an  ornamental  wooden  cas- 
ing. These  vessels  are  filled  with  hot  water 
from  a  hot- water  circulating  boiler.  The  cold 
air  is  brought  direct  from  the  outside  of  the 
house  by  a  suitable  channel  entering  the 
apparatus  at  its  lowest  point ;  the  cold  sir  in 
ascending  passes  over  the  copper  plates,  and  is 
discharged  warm  into  the  house.  This  method 
of  warming  the  air  answers  well,  for  it  can 
never  be  overheated.  Of  course  the  apparatus 
is  .entirely  beyond  the  reach  of  smaU  hoase- 
holders,  but  it  is  well  adapted  for  the  houses 
of  the  middle  and  upper  classes. 

^Vaaher-'Women— Their  laborious  work, 
humid  atmosphere,  cramped  position,  and 
constant  contact  with  acrid  irritating  Uqnidi 
expose  washer-women  to  msny  diseases,  the 
more  common  of  which  are  rheumatism,  colds, 
amenorrhoea,  oedema  of  the  legs,  varicose  veins, 
ulcerated  legs,  and  according  to  Benoiston  de 
Ch&teauneuf,  extreme  liability  to  phthisis.  It 
does  not  ap];)ear  that  they  often  contract 
disease  from  washing  the  garments,  &c., 
used  by  persons  suffering  from  infectious 
disorders.  Eillotson  has,  however,  quoted  s 
case  in  which  a  washer-woman,  after  washing 
the  linen  worn  by  a  man  suffering  from 
glanders,  was  seized  with  the  same  disease. 
Halle  has  attributed  to  the  refuse-water  of 
wash-houses  the  ulcerated  throats  and  inter- 
mittent fevers  noticed  by  him  to  be  veiy  preva* 


WAS 


(633) 


WAT 


lent  amongst  the  washer-women  inhahiting  tlio 
huts  OD  the  banks  of  the  "  ricUre  da  (loUUns,  ** 
See  >VASH-Hot'SE8. 


[n  all  large  cities,  espe- 
eiallj  in  their  more  ancient  quarters,  space  is 
•o  lamcntjibly  deficient  that  not  alone  do  the 
poor  have  to  wivsh  their  clothes  in  the  soli- 
tary room  in  which  they  live,  hut  they  have 
to  exert  all  their  ingenuity  to  dry  their  linen 
■iter  cleansing  it ;  and  thus  is  seen  the  curious 
ai>ectacle  of  under-g»rment8  of  every  kind  and 
eliape  hanging  from  poles  pushed  out  of  the 
windows,  lines  stretched  across  the  narrow 
•treats,  or  in  some  cases  on  the  very  roof 
itself.  In  such  towns  it  is  the  moral  duty  of 
an  nrhan  sanitary  authority  to  establish  pro- 
perly-constructed wash-houses,  in  order  to  gi^e 
every  facility  to  those  classes  who  have  no 
conveniences  at  home  to  wash  and  dry  their 
linen,  and  thus  encourage  cleanliness. 

The  cstabliithmcnt  of  public  baths  and  wash- 
houses  is  provided  for  by  the  9  &  10  Vict.  c. 
74 ;  10  &  11  Vict.  c.  Gl ;  21  &  22  Vict.  c.  98, 
s.  47 ;  and  the  FubUe  Health  Act,  1875,  s.  G5. 
See  Baths. 

^Tater — The  true  constitution  of  water 
was  not  discovered  until  the  year  1781,  when 
Cavendish  and  James  Watt,  independently  of 
each  other,  showed  it  to  be  a  compound  of 
hydrogen  and  oxygen.  The  chemical  composi- 
tion of  absolutely  pure  water  is  proved,  both 
by  analysis  and  synthesis,  to  be  the  combina- 
tion and  condensation  of  two  gases,  hydrogen 
and  oxygen,  in  the  proportion  by  volume  of 
two  of  the  former  to  one  of  the  latter;  btf 
weight,  eight  of  oxygen  to  one  of  hydrogen. 
Its  chemical  formula  is  therefore  U.jO,  and  its 
relative  weight  9. 

The  specific  gravity  of  water  as  a  vapour 
(steam)  is  *622 ;  as  a  liquid,  1000 ;  as  a  solid 
(ice),  -918.  A  litre  of  water  at  4""  C.  weighs 
1000  grammes ;  a  cubic  inch  at  G2°  F.  weighs 
252*456  grains ;  1  cubic  foot,  907  ounces  avoir- 
dupois ;  and  it  is  convenient  also  to  remember 
that  1  gallon  equals  *160l  cubic  foot,  and 
1  cubic  foot  equals  6:2335  gallons— or,  for 
practical  purposes,  1  gallon  equals  '16  cubic 
foot,  and  1  cubic  foot  equals  6^  gallons. 

Pore  water  is  a  liquid,  colourless,  trans- 
parent, and  destitute  of  odour  or  taste.  It 
freezes  at  or  below  32^  F.  (O''  C),  and  boils  at 
the  ordinary  barometric  pressure  at  212°  F. 
(100^  C.) 

Water  contracts  regularly  on  the  abstraction 
of  heat  until  it  reaches  a  temperature  of  about 
liQ-^  F.  (4°  C.) ;  it  then  expands  and  continues 
to  do  so  until  it  freezes.  At  39*2°  it  attains 
its  greatest  density,  and  when  it  congeals  it 
occupies  a  space  as  great  as  it  did  at  48*2°  F. 
(9^  C);   but  notwithstanding  this  gradual 


dilatation  its  refractive  power  on  light  con- 
tinues to  increase  regularly,  as  though  it  con- 
tracted. Above  39-2°  F.  (4°  C.)  water  expands 
regularly  as  the  temperature  rises. 

Water  is  the  standard  with  which  the 
specific  gravities  of  lif^uids  and  solids  are  com- 
pared, its  maximum  denvity  at  39*2°  being 
taken  as  1000. 

Water  absolutely  pure  is  never  found 
naturally;  the  whitest  snow,  the  clearest 
rain-water,  the  most  transparent  ice,  all  con- 
tain air,  small  quantities  of  salts,  and  a  little 
organic  matter.  It  is  only  by  special  processes, 
indeed,  that  the  chemist  can  obtain  it  chemi- 
cally pure ;  for  Fresenius  found  by  distilling 
42*41  grammes  of  water  from  a  glass  flabk  with 
great  care  that  it  subsc^iuently  left  on  eva^io- 
ration  and  ignition  *(X)18  gramme  of  solid 
residue. 

Mr.  Crookes,  in  determining  the  atomic 
weight  of  thallium,  found  it  necessary  to  re- 
distil water  in  a  special  apparatus  in  vacuo 
(Chemical  News,  vol.  xxix.  No.  741) ;  but  it 
may  also  be  obtained  pure  in  small  quantities 
by  combining  proper  volumes  of  oxygon  and 
hydrogen  by  the  electric  spark ;  in  larger,  by 
transmitting  dry  pure  hydrogen  over  ignited 
oxide  of  copper  and  collecting  the  water 
formed.  Water  distilled  in  the  usual  way, 
however,  answers  all  the  ordinary  require- 
ments of  the  chemist. 

The  different  varieties  of  natural  water  may 
be  divided  into  fresh  and  salt,  the  former 
again  being  subdivided  into  rain-water,  snow- 
water, spring  -  water,  river -water,  mineral 
water,  &c. 

Sea- Water,— The  composition  of  the  water 
of  the  ocean  varies  somewhat  in  different 
parts  of  the  globe.  Its  main  characteristic  is 
its  saltness,  derived  from  the  large  amount 
of  salts  it  contains,  the  total  saline  matter 
amounting  usually  to  3^  per  cent.  The 
density  of  sea-water  is  about  1*0274.  The 
salts  are  chiefly  chlorides  of  sodium  and 
magnesium  and  sulphate  of  magnesium. 

The  following  are  analyses  of  sea- water — 
the  British  CHianncl  by  Schweitzer,  the  Metli- 
terranean  by  Usiglio  (Ann.  de  Chimie,  III. 
xxviL  104) :— 

BriUah  ChaniifaL  MMUtcnmaMB. 

Water      .                963  74372  W2S45 

Sodic  chloride           2806948  29*424 

PoUssic  chloride        076652  0  606 

Magnesic  chloride      3*06058  3*219 


Magnesic  bromide 

0  0'J029 

0-556 

Magnesic  sulphate 

2*29578 

2-477 

Calcic  8uli>hate 

1-4106'2 

l'S57 

Calcic  carbonate 

0  03301 

0*114 

lofline    . 

traces 

•  •• 

Ammonia 

traces 

•  •• 

Ferric  oxide   . 

•  •• 

0008 

1000  00000 

1000  000 

Specific  gravity     1027*4 


1025^ 
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Sea- water  b  a  great  stimulant  to  the  skin, 
and  gives  tone  to  the  nervous  system.  Many 
people  suffering  from  skin  diseases  can 
neither  bathe  nor  approach  the  sea  without 
becoming  worse ;  but  its  action,  speaking  gene- 
rally, is  beneficial  upon  man,  and  those  who 
live  near  the  coast  are  healthy.  Sea-water, 
owing  to  the  large  proportion  of  dissolved 
chlorides  in  it,  is  an  excellent  disinfectant. 

Waters,  Drinking,  —  The  drinking-waters 
include  spring,  river,  lake,  and  well  water. 
It  is  impossible  to  say,  abstractly,  which  is 
the  most  healthy  supply.  A  water  free  from 
human  or  other  contamination,  not  too  hard, 
well  aerated,  and  containing  no  microscopic 
life,  from  whatever  source  derived,  is  a  good 
water. 

Examination  of  Drinking-Water,— The  hy- 
gienist,  in  examining  drinking-water,  has  to 
solve  the  question  whether  the  water  is  fit 
for  domestic  and  other  uses.  This  may  easily 
be  determined  by  several  very  satisfactory 
methods. 

Collection  of  the  Sample—One  or  more 
ohcmically-clean  transparent  wine-bottles  an- 
swer admirably.  They  may  first  bo  cleansed 
with  caustic  soda  or  pota^,  then  washed 
with  hot  water,  and  finally  treated  with  a 
little  strong  sulphuric  acid,  and  Again  rinsed. 
Too  much  care  to  have  the  bottle  clean  can 
hardly  be  taken;  the  corks  should  fit  pro- 
l>erly,  and  be  perfectly  new  and  clean.  In 
taking  samples  from  whatever  source,  the 
bottle  should  be  washed  out  again,  in  addition 
to  the  cleansing  mentioned,  with  the  sample 
to  be  examiued.  In  the  case  of  town  sup- 
plies, the  water  should  be  allowed  to  run  a 
little  time  before  filling  the  vessel,  and  the 
same  remark  applies  to  pumps.  If  a  sample 
from  the  source  of  a  spring  is  required,  it  is 
often  impossible  to  get  a  satisfactory  collec- 
tion without  digging  the  previous  night  a 
small  excavation,  into  which  the  spring  falls 
in  a  miniature  cataract ;  and  the  placing  of  a 
little  glass  or  porcelain  spout,  over  which  it 
flows,  will  facilitate  greatly  the  subsequent 
operations. 

A  fairly  complete  examination  of  a  drinking- 
water  comprises — 

1.  A  physical  examination  by  which  (a)  its 
general  appearance  as  to  colour,  smell,  tur- 
bidity, sediment,  &c.,  and  (6)  its  microscopic 
characters  are  determined. 

2.  A  chemical  examination  by  which  the 
(a)  amount  of  suspended  matter,  (b)  total  solid 
residue,  (c)  chlorine,  (d)  hardness,  (e)  nitrates 
and  nitrites,  (/)  ammonia  and  organic  matter, 
{y)  metals,  are  all  quantitativ^dy  determined. 

It  is,  however,  only  in  very  important  cases 
that  the  whole  process  is  gone  thxoM^Vi^  «k  '^erj 
slight  examination  ttuf&cVn^  m  \mlCl  ^q^at^^a 


condenm  them ;  while  in  the  case  of  doubtful 
waters,  a  microscopic  examination,  with  tb 
quantitative  determination  of  (6),  (c),  and  (.f) 
wiU  give  certain  indications  whether  tLe  w«t«T 
is  a  potable  one  or  not. 

Preliminary  Physical  and  Chemical  Exami- 
nation of  a  Water. — First,  the  water  should  b« 
examined  as  to  clearness  by  holding  a  large 
flask  in  front  of  a  dark  wall,  while  a  strosg 
light  falls  on  it  from  above  ;  next,  the  colonr 
may  be  noted  by  filling  a  flask  with  distilled 
water,  and  placing  the  two  flasks  side  by  tide 
on  white  paper.   The  flask  may  now  be  shakcii 
up  and  smelt,  to  ascertain  whether  there  is  uy 
odour,  in  which  warming  the  water,  sad  tlit 
addition  of  a  little  caustic  potash,  will  sstist; 
if  this  produces  any  odour,  a  considerable  quan- 
tity of  organic  matter  is  sure  to  be  present. 

Nitrites  may  also  be  tested  for  by  iodide  of 
potassium,  acetic  acid,  and  starch  paste.  For 
this  purpose  it  is  best  to  take  100  cubic  centi- 
metres of  water  in  a  glass  cylinder ;  if  a  bloe 
colour  is  the  result,  nitrites  are  present  To 
another  100  cubic  centimetres,  some  Nessler 
test  {see  Nessler)  may  be  added;  if  thii 
produce  a  discolouration  or  precipitate,  un- 
moniacal  salts  are  present.  Another  100  cubic 
centimetres  can  be  boiled  with  a  few  drops  of 
acid,  and  tested  with  sulphuretted  hydrogen 
for  metals.  A  good  water  neither  gives  s 
blue  colour  with  the  iodide  of  potash  sod 
starch,  a  brown  colour  with  Nessler,  nor  s 
dark  colour  with  sulphuretted  hydrogen ;  it 
does  not  contain  much  suspended  matter,  Lor 
has  it  a  bad  smell. 

Microscopical  ExamineUion  of  W(Ufr.—}so 
examination  of  a  drinking-water  is  complete 
unless  it  has  been  submitted  to  microscopical 
examination ;  in  fact,  by  the  microscope  slone 
n  water  may  be  pronounced  pure  or  the  re- 
verse.   The  writer  has  lately  paid  considerable 
attention  to  the  connection  between  chemical 
analysis  and  the  microscopical  characters  of  a 
water.    The  method  employed  was  simply  to 
allow  the  water  to  stand  from   twelve  to 
twenty-four  hours  in  a  tall  jar  or  bottle  of 
transparent  glass,  the  mouth  of  the  vessel 
being  covered  with  filtering-paper ;  at  the  end 
of  that  time  the  water  was  siphoned  off,  and 
the  sediment,  if  any,  taken  up  by  a  pipette 
and  examined  under  the    microscope;   the 
water  thus  freed  from  the  matters  held  in 
8Usx>ension  was  then  analysed  in  the  ordinary 
way.      In  every  case  it  was  found  that  the 
microscopical  characters  supported  the  che- 
mical analysis  ;  for  the  best  waters,  even  on 
standing  a  couple  of  days,  will  only  leave  the 
slightest  sediment,  which  sediment  will  con- 
tain no  animal  or  vegetable  life,  visible  at  sll 
^N^T^^  ^iVsL  V>^^^  ^wer.      The  following 
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/"After  sUnding  36  hoars, 
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')     posit ;  no  life  ;  a  little 
V,    vegetable  dubris. 

Fabez  Hogg  also  gives  the  following 
i  of  waters  by  Dr.  Dugald  Campbell, 
own  microscopic  observations : — 
ter  gave  to  analysis — 
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;er  was  brown  in  colour,  and  abounded 
il  and  vegetable  organisms,  chiefly  par- 
ol, trichoda,  rotifers,  cercomonas,  Pro> 
I  fluvialis,  confervse,  aud  numerous 
its  of  decaying  mosses  and  vegetable 

ler  water  from  the  red  sandstone,  con- 
11*8  grains  of  solid  matter  per  gallon, 
nonia  as  follows  : — 
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nd  by  Mr.  Ilogg  to  be  perfectly  free 
living  organisms. 

mpossible  to  enumerate  all  the  forms 
the  microscopist  may  meet  with  in 
i  few  of  the  most  common  may,  how- 
mentioned. 

tanimate  Substances.  —  Siind,  chalk, 
uirl,    and    other   earthy   or   mineral 

able  matters— such  as  the  debris  of 
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im,  wings  and  legs  of  insects,  aud  the 
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— These  are  various.  Bacteria,  rliizopoda, 
englense,  various  ciliated  free  infusoria  moving 
rapidly,  algae  and  diatoms,  hydrozoa,  worms, 
and  fungi,  are  the  principal  classes  to  which 
the  microsopic  life  of  water  is  to  be  re- 
ferred. 

The  principal  living  forms  in  water  are 
easily  learned  by  the  aid  of  diagrams  and 
practical  observation,  but  of  course,  in  order  to 
identify  every  animalcule,  desmid,  or  diatom, 
and  to  name  it  accurately,  requires  an  im- 
mense amount  of  study  in  a  si>ecial  direction. 
The  plate  illustrating  this  article  (fig.  139)  will 
be  found  of  use  for  the  sake  of  reference,  as 
it  contains  a  representation  of  most  of  the 
common  species. 

No 

1.  Closterium. 

2.  Semidesmus  obtusuH. 

3.  Spores  of  a  fungus. 

4.  Conferva  floccoft:i. 
6.  Englena  viridis. 

6.  Diatom  vulgare. 

7.  Plearosigma  angulatum. 

8.  NavicuU  viridis. 

0.  SurirelU  splendida. 

10.  Colony  of  vorticella. 

11.  Cycl idiom  glaucoma. 

12.  Drachionus. 

13.  Rotifer  vulgaris. 

14.  Oxytricha  lingua. 

15.  PeUionella. 

16.  Glaucoma  scintilUns. 

17.  Glaucoma  Oibba. 

18.  I^ucophrys  striata. 

19.  ParamsKium  aorelia. 
*20.  Paramiecium  caudatum. 

21.  Paranueciumchrysuli'*. 

22.  Actinophrys  sol  (budding:). 

23.  Monura  dulcis. 

24.  Daphnia. 

25.  Amoeba. 
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With  regard  to  the  interpretation  which 
should  be  put  upon  microscopic  results,  the 
fewer  living  forms  met  witb,  as  before  said, 
the  purer  the  water. 

Cotton  fibres,  epithelium,  potato  starch, 
bAirs,  and  similar  structures,  although  they 
may  be  harmless  in  themselves,  are  eWdences 
that  the  water  is  suscex>tible  of  human  con- 
tftininatioD. 

Confervoid  p*owths,  alga),  and  desmids  (Nos. 
It  2,  4,  5,  6,  7,  and  8,  fig.  139)  are  met  with 
in  running  streams  of  great  purity ;  and  if 
these  are  the  only  ttrucUirtt  met  with,  a  water 
should  not  be  condemned ;  but,  in  the  writer^s 
experience,  when  such  forms  have  been  nu- 
merous, infusorial  life  is  also  present. 

On  the  other  hand,  ciliated  forms  (such  as 
Koa.  14,  15,  IG,  17,  18,  19,  20,  21,  and  23,  fig. 
139)  arc,  as  a  rule,  indicative  of  sewage  con- 
tamination ;  it  is  indeed  said  that  waters 
containing  parama>cium  are  even  injurious  to 
animals. 

AnffuiUula  JturiatU,  a  small  and  active 
eel-like  worm  so  frequently  met  with  in  river- 
water,  is  said  to  be  the  origin  of  trichina, 
bat  of  this  there  is  no  proof. 

Fungi  and  much  decaying  vegetable  matter 
are  always  suspicious. 

Microscopic  results,  unless  very  definite, 
•bould  be  supplemented  by  chemical  analysis. 
Water,  Chtmici^l  Examination  of. — The  ap- 
paratus required  for  the  entire  examination 
of  water  are— 1.  A  balance  that  will  turn  with 
%  milligramme  when  each  scale  is  loaded  with 
60  grammes,  and  that  has  room  on  the  pans  to 
take  a  platinum  dish  of  100  cubic  centimetres 
eapacity.  2.  Accurate  weights.  3.  Measures ; 
of  these,  flasks  are  convenient:  one  of  70 
enbio  centimetres,  one  of  100  cubic  centimetres, 
one  of  50  cubic  centimetres,  and  one  of  500 
cubic  centimetres,  will  answer  the  purpose 
admirably ;  they  have  a  mark  cut  on  the 
neck,  and  are  gauged  to  hold  the  exact 
quantity.  4.  Pipettes.  5.  One  or  more 
burettes.  6.  Large  retorts,  holding  at  least 
1600  cubic  centimetres.  7.  A  large  liebig's 
condenser.  8.  A  platinum  dish  of  100  cubic 
centimetres  capacity.  9.  (ilass  cylinders, 
holding  about  160  cubic  centimetres. 

Colour, — It  is  sometimes  necessary  to  make 
a  definite  statement  about  the  colour  of 
water,  and  Blr.  Falconer  King  has  pro]>osed 
a  method  by  means  of  which  this  may  be 
measured  and  referred  to  a  standard.  The 
process  consists  of  adding  an  a(iueous  solution 
of  caramel  of  a  certain  strength  from  a 
burette  to  a  known  quantity  of  distilled 
water,  which  may  be  contained  in  an  ordinary 
Desslerising  cylinder.  The  standard  solution 
of  caramel  is  made  by  adding  caramel  to  dis- 
aUed  wuter  UDtU  the  proper  depth  of  tint 


has  been  attained.  **The  depth  of  colour 
which  it  should  possess  is  ascertained  as  fol- 
lows :  To  8  oz.  of  pure  water,  perfectly 
free  from  ammonia,  contained  in  a  glass  tube, 
and  forming  a  column  12  inches  long,  add  10 
grains  by  volume  of  solution  of  ammonium 
chloride,  containing  3 '17  grains  of  the  salt  in 
10,000  grains  of  water  (or  '001  grain  of  am- 
monia in  1  grain  of  solution).  To  this  mix- 
ture, after  proper  agitation,  add  25  grains  by 
volume  of  Nessler's  solution,  of  the  usual 
strength ;  allow  this,  after  mixing,  to  repose 
for  ten  minutes  at  a  temperature  of  60**  F., 
when  the  colour  ]>roduced  will  equal  about 
30^  in  my  scale.  That  is,  300  grains  by  vol- 
ume,  or  30^  (a  degree  being  equal  to  10  grains 
by  volume),  of  caramel  solution,  if  of  proper 
strength,  will  produce  exactly  the  same  depth 
of  colour  when  added  to  the  same  amount 
of  distilled  water  (8  oz.)  in  a  column  12 
inches  long."— (Process  for  the  Estimation  of 
Colour  in  Water,  by  J.  Falconer  King, 
Chemical  News,  No.  800,  1875.)  The  rest  of 
the  process  is  exactly  similar  to  nesslerising. 

Suspended  Mattcrt, — The  best  way  of  esti- 
mating matters  in  suspension  is  to  take  the  ^ 
solid  residue  of  the  water  unfiltered,  then 
lilter  a  portion  of  the  water,  and  again  take 
the  solid  residue ;  the  difference  between  the 
two  determinations  is  the  suspended  matters, 

Soiid  Residue. — All  natural  waters  hold 
various  matters  in  solution,  and  when  the 
water  is  driven  off  by  heat,  a  sediment 
remains — this  is  the  solid  residue.  In  order 
to  take  it,  the  best  way  is  to  evaporate  100 
cubic  centimetres  to  dryness  in  a  platinum 
dish  over  the  water-bath  and  then  weigh ; 
the  result  may  be  expressed  in  French  weights 
as  so  much  per  litre,  or  in  English  as  grains  per 
gallon,  by  simply  multiplying  by  7  and  divid- 
ing by  100 ;  for  example,  100  cubic  centimetres 
evaporated  down  gave  *0892  of  residue ;  this 
by  calculation  =  62*44  grains  per  gallon. 

A  still  more  convenient  way  is  to  evaporate  70 
cubic  centimetres  down,  then  each  milligramme 
is  equal  to  1  grain  per  gallon ;  for  example,  if 
70  cubic  centimetres  had  given  '0892  of  resi- 
due, the  solids  per  gallon  would  be  89*2 
grains.  If  a  quantitative  examination  of  the 
salts  present  in  water  be  wanted,  a  very  large 
bulk  will  require  to  bo  concentrated  (say  4  or 
5  litres)  first  in  a  flask  and  lastly  over  the 
water-bath.  The  solid  residue  obtained  by 
evaporating  down  100  cubic  centimetres  is 
generally  ignited  at  a  dull  red  heat  *,  the  loss 
represents  volatile  and  organic  matter,  but 
too  much  stress  must  not  Im)  placed  upon  any 
loss  which  may  occur  in  this  manner,  as  much 
volatilisation  of  the  chlorides  may  take  place. 
If,  however,  there  is  black'iiing,  it  is  a  sure 
\  indkaUon  ol  oi^%x^  xbaXXax^  ^  *C&^  ^^o^ 
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reaidae  is  high  and  inorganic,  the  sample  is  a 
hard  water ;  if  low,  it  is  a  soft  water. 

The  following  are  examples  of  solid  resi- 
due : — 

Sea- Water. 

GninB  per  OiUlon. 
AtlSQtic  OceaQ        ....    208800 

Mineral-WeUeri. 

Saltier 290O0 

Spa 83-00 

Tanbridge 8*60 

SeidliU 1028  00 

GhelteDham 805  00 

Harrogate 94000 


Biver-Walera. 

AroD 

8«rem  at  Newtown 
Thames,  as  supplied  to  London 
Rhine  at  Battle 
Danube  near  Vienna 
Spree  at  Berlin  ... 
Garonne  at  Toulouse 
Irwell,  near  its  source    . 
Mersey,  above  Warrington     . 

Lake-  Watert. 
Loch  Katrine  .... 
BaULake        .... 
Rusenthwaite 

Windermere    .... 
Lake  of  Genera 
The  Great  Salt  Laka 


7-77 

6  03 

21-60 

11  RO 

9-89 

7-98 

9M 

6-46 

19-85 


2-80 
818 
3  27 
4-65 
10-64 
036-40 


26-70 
25-93 


Spring  and  WeU  Watfrt. 

Norwich  artesian  well,  400  feet  deep 
Rochdale  spring      .... 
Worthing  deep  well  in  the  chalk  .        2371 
A  spring  near  Exmouth  109-00 

Weils  near  Kingsbridge  .  51  70 

Wells  from  the  red  sandstone  (Deron)    10-00 

Hardnets. — Waters  abounding  in  ealcareons 
and  magnesian  salts  use  or  destroy  much  soap 
before  a  lather  is  formed.    The  explanation 
of  this  is  that  the  soap  forms  insoluble  salts 
with  the  lime,  ftd.    Such  waters  are  said  to  be 
hard,  the  conyerse  soft.    Now  it  is  obvious 
that  the  soft  waters  have  a  small  solid  residue ; 
the  hard,  a  large.    A  water  with  8  or  10  grains 
of  solid  residue  is  a  moderately  soft  water ; 
the  lake-waters  with  from  2  to  3  grains  of 
residue  are  extremely  soft,  whilst  those  with 
50,  60,   70,  and  80  grains  of  saline  residue 
must  be  hard ;  so  that  any  other  test  except 
taking  the  solid  residue  is  really  superfluous. 
If,  however,  the  soap  test  of  Dr.  Clarke  is 
required  to  be  used,  the  modification  proposed 
by  Messrs.  Wankljrn  and  Chapman  is  most 
eonrenient  and  most  accurate.     A  standard 
solution  of  pure  chloride  of  calcium  is  first 
prepared,  the  strength  being  1*110  grammes 
to  the  litre.    Each  cubic  centimetre  equals  1 
milligramme  of  carbonate  of  lime.    The  soap 
test  is  made  by  pounding  together  two  parts 
of  lead  plaster  and  one  of  carbonate  of  potash, 
exhausting  them  with  alcohol  of  about  90  per 
eent.  (about  thirty  times  as  much  alcohol  as 
there  is  lead  plaster  is  used  in  this  operation) ; 
it  is  then  diluted  with  about  its  own  volume  of 


water,  and  standardised  in  the  foUowiej 
manner :  10  cubic  centimetres  are  put  in  a 
bottle  with  70  cubic  centimetres  of  water,  the 
standard  chloride  of  calcium  solution  added 
until  frothing  stops ;  it  is  then  easy  to  calcolsie 
so  as  to  dilute  the  soap  solution,  so  as  to  nnke 
17  cubic  centimetres  of  standard  soap  sohtkn 
to  exactly  neutralise  16  cubic  centimetres  ef 
the  calcium  solution,  each  cubic  centimetre  of 
the  soap  solution  will  then  be  equivalent  to  1 
milligramme  of  carbonate  of  lime.  In  order 
to  use  the  test,  70  cubic  centimetres  of  water 
are  put  in  a  flask,  the  soap  solution  added 
gradually  from  a  burette,  or  other  cwivefueat 
graduated  instrument.  After  each  additioii 
the  flask  should  be  well  shaken,  and  when  a 
permanent  lather  is  formod,  the  number  of  sosp 
cubic  centimetres  used  is  noted  down,  sadi 
cubic  centimetre  used  being  equal  to  1  gnin 
of  carbonate  of  lime,  or  its  equivalent,  in  t 
gallon  of  water. 

In  testing  the  hardness  of  waters,  it  is  con- 
venient to  take  first  water  previous  to  boiling 
and  treat  it  as  detailed,  this  gives  the  tern- 
porary  kardnua;  then  boil  another  70  enbie 
centimetres  of  the  water  for  a  little  time, 
again  test,  this  gives  the  permanent  hardnm. 
By  a  modification  of  this  method  the  msg< 
nesia  and  lime  salts  may  be  very  readily  and 
quickly  estimated,  for  if  first  the  total  hard- 
ness is  taken,  and  then  the  lime  is  precipitated 
in  a  fresh  portion  (say  a  litre)  by  oxalic  acid, 
the  liquid  filtered,  and  the  soap  test  added,  it  is 
evident  that  any  hardness  it  may  possess  now 
must  be  due  to  magnesia,  for  the  lime  has 
been  removed;  if  the  number  of  cubic  centi- 
metres of  soap  solution  used  be  now  subtracted 
from  those  used  previous  to  sei>aration  of  the 
lime,  we  get  hardness  due  to  lime. 

CA/ortne.— The  importance  of  detennining 
the  amount  of  chlorine  arises  from  the  fact, 
that  as  the  excreta  of  man  and  animals  aboond 
in  chlorides,  if  liquid  sewage  leak  into  a  well, 
the  chlorides  must  necessarily  be  increased, 
nor  can  there  be  extensive  tewagt  poUutm 
without  high  chlorides.  There  are,  howerer, 
certain  springs  of  hard  water  which  natunlly 
contain  a  considerable  amount  of  chloridsi; 
in  such  a  case,  the  absence  of  organic  matter 
and  undue  nitrates,  and  the  character  of  the 
springs  in  the  vicinity,  will  generally  guide  the 
anal^'st  to  a  correct  conclusion.  The  chlorins  in 
water  may  be  determined  grmvimetrically  by 
adding  a  solution  of  nitrate  of  silver  to  the  water 
acidulated  with  nitric  acid,  washing  first  by  da* 
cantatioo,  then  transferring  the  pavcqiitatsto 
a  filter,  drying,  and  lastly  igniting  in  a  cmdbls 
(the  whole  process  is  best  done  in  a  room  only 
just  light  enough  to  carry  on  the  operatkm). 
The  weight  of  the  resolting  chloride  of  silver, 
multiplied  by  *2i74,  equals  the  chlorine.  The 
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most  mual  and  best  way  ia,  however,  by  a 
'vvdmnetric  procesi.  Diasolying  *479  gramme 
of  nitrate  of  silver  in  a  litre  of  water,  we 
obtain  a  solation,  of  which  1  cubic  centi- 
BMtre  equals  '1  milligramme  of  chlorine ;  to 
iifle  it,  a  small  crystal  of  neutral  chromate  of 
potash  is  dissolved  in  100  cubic  centimetres  of 
the  water  to  be  tested,  and  the  silver  solution 
added  drop  by  drop  from  a  graduated  pipette  or 
burette.  Now,  as  the  nitrate  of  silver  does  not 
form  the  red  chromate  until  all  the  chlorides 
are  exhausted,  the  chromate  of  potash  acts  as 
an  indicator ;  for  directly  enough  nitrate  of  sil- 
ver has  been  added,  there  is  a  permanent  shade 
of  red.  A  little  practice  soon  hits  the  exact 
moment,  and  this  method  is  of  great  delicacy ; 
bat  as  chromates  often  contain  chlorides,  it  is 
necessary  to  ascertain  how  much  standard 
■ilver  solution  is  used  with  a  definite  weight 
of  the  chromate,  and  make  the  necessary  cor- 
rection. If  it  be  required  to  express  the 
amount  of  chlorine  in  grains,  70  cubic  centi- 
metres of  the  water  are  taken ;  the  number  of 
cubic  centimetres  of  silver  solution  then  equals 
tenths  of  a  grain  of  chlorine  in  a  gallon  of 
water.  For  instance,  70  cubic  centimetres  of 
water  used  15  cubic  centimetres  of  silver  solu- 
tion ;  chlorine  per  gallon  then  equals  1  *5  grains. 
The  following  are  examples  of  chlorine  in 
natural  water,  both  pure  and  polluted : — 


Oraloa 

per  Gidlon. 

Sea-wster 

•              • 

1830-840 

Riven. 

Thames  at  Kew 

*               * 

0-847 

Bhine  at  Basle     *. 

• 

0-105 

ScTern  at  Worcester 

•               • 

2-800 

Elbe  at  Uambarif  . 

«               • 

1-VOO 

Lakes. 

Bala       .... 

•               • 

0-706 

UlUwater 

•               • 

0-093 

I>erweDtirater 

•               • 

0-906 

The  Great  Salt  Lake     . 

•              • 

616-200 

Springt  and  Wdls. 

Surfftce  wells  from  the  red  sand- 

stone (Deron)    . 

*               • 

1-350 

Hard  water  from  wells  near 

Kings. 

bridge 

•               • 

6-750 

A  well  in  a  North  Beron 

parish 

which  propagated  tjphoid  ferer 

8-850 

Wells  in  the  neighbourhood  of  the 

last  found  to  be  pure . 

.        • 

1-260 

A  well  in  village  east  of  London 

(Waskltm) 

*        . 

161}10 

NUnUet  and  Nitritei^  Determination  of, — 
A  great  many  rival  processes  have  been 
adopted  for  this  puri>ose.  Nitrates  may  be 
determined — 

1.  By  conversion  of  nitric  acid  into  am- 
monia. 

2.  By  reducing  the  nitric  add  to  nitric 
oxide  and  retransforming  it  into  nitric  acid. 

3.  By  reducing  the  nitric  add  to  nitric 
oxide  and  measuring  it  as  such. 

4.  Determining  the  amount  by  the  oxidis- 


ing action  of  nitric  add  in  a  solution  of 
indigo. 

The  first  method,  proposed  by  Schultze  and 
modified  by  Chapman  and  Wanklyn,  ii  very 
convenient  and  is  much  employed.  It  essen- 
tially consists  of  converting  nitrates  and  ni- 
trites into  ammonia  by  means  of  metallic 
aluminum  acting  on  a  cold  alkaline  solution. 
A  hundred  cubic  centimetres  of  water  are 
introduced  into  a  non-tubulated  retort,  and 
50  to  70  cubic  centimetres  of  a  solution  of 
caustic  soda,  which  must  be  free  from  nitrates, 
added;  the  contents  of  the  retort  are  then 
boiled  until  water  distils  ammonia  free ;  it  is 
then  allowed  to  cool,  thin  sheet  aluminum 
introduced  into  it,  the  mouth  of  the  retort 
closed  with  a  cork  provided  with  a  small  tube 
containing  broken-up  tobacco-pipe  wet  with 
dilute  hydrochloric  acid ;  this  tube  is  con- 
nected with  a  second  filled  with  pumice-stone 
moistened  with  sulphuric  acid.  The  retort  is 
now  left  at  rest  for  several  hours  ;  it  is  then 
attached  to  a  condenser  and  distilled,  the 
ammonia  estimated  by  nesslerising  or  by 
titration. 

The  present  writer,  however,  prefers  to  put 
the  water,  soda,  and  aluminum  into  a  flask 
with  a  lateral  tube  connected  with  a  small 
Laebig's  condenser,  the  delivery  tube  of  the 
latter  dipping  into  some  distilled  water  very 
faintly  acidulated  with  hydrochloric  acid, 
and  to  let  the  apparatus  stand  overnight ;  the 
next  morning  heat  is  applied,  and  the  ammonia 
distilled  over.  The  proposed  modification  has 
this  advantage,  that  no  ammonia,  if  the  flask 
is  properly  corked  and  the  tube  carefully 
fitted  to  the  condenser,  can  possibly  be  lost, 
nor  does  the  apparatus  require  to  be  handled 
until  the  operation  is  finished. 

In  the  determination  of  nitrates,  &&,  by 
conversion  into  ammonia,  the  following  table 
will  be  useful : — 


AoimonU  NH, 

Nitmctn. 

VltrtoAekL 

1 

0-824 

8-71 

2 

1-647 

7-41 

3 

2-471 

11-12 

4 

8S94 

14  82 

6 

4118 

1863 

6 

4-Ml 

22-24 

7 

6  765 

26-04 

8 

6688 

29^ 

9 

7-412 

38-35 

10 

81235 

87-06 

11 

9-060 

40-76 

12 

0^0 

44-47 

13 

10701 

48-18 

14 

11-530 

61-88 

15 

12-353 

66-59 

16 

18176 

60^ 

17 

14-000 

63  DO 

18 

14  823 

66-71 

10 

15-647 

70  41 

20 

16  470 

74  12 
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The  «econd  method  (Schlo«ine'«)— to.,  oon- 
vciiion  fint  into  nitric  oxide,  and  then  into 
nitric  »eid — i»  an  eiwllant  one,  but  too  com- 
plei  for  general  pnrpoaea. 

The  third  method,  fint  propowd  by  Walter 
Crum— viz.,  the  converaion  of  nitrates,  &o.,  in- 
to Ditrio  uxjde,  and  meaiuiing  m  >uch— haa 
been  much  cmplcijed  by  Frankland,  modified 
bjr  Schultie,  and   itilt  farther   perfected  by 

On*  honJred  to  300  cubic  oeutimetrei  of 
vatet  are  evaponted  down  to  GO  cubic  cenli- 
metrei,  and  placed  in  a  flaak  (Gg.  140).    A,  the 
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flaik,  hai  an  indiambber  itopper  haTiogtvg 
apertnrea,  through  theae  pan  two  bent  tqbei. 
^te,  c/g.  Thenfrc  tube  ii  drawn  to  a  pout 
aod  pauei  through  the  stopper  to  a  depth  of 
2  centimetfea,  the  other  enda  exactly  at  the 
uadeniileof  the  atopper.  At  eandjaieindii- 
rubber  connecting  tubei,  provided  with  pincli' 
cocka ;  at  h  the  tube  tunii  up,  and  ii  oorend 
with  a  piece  of  indiarabber  tubing  to  pteieul 
breakage.  B  iaaglau  trough  filled oithioda 
lye  1  C  ia  a  meainring  tube.  The  water  iifint 
boiled  in  A  to  expel  sir,  the  tube  fgk  dm 
being  immened  ;  after  boiling  tot  lonie  lint. 


tbe  and  h  a  put  in  the  loda  lye,  the  pinch.nK:k 

applied  at  ff,  and  the  vapoun  now  eacape  by  if, 
wben  about  10  cubic  centi  metrei  of  water  only 
remain.  Thalamp  iinow  withdrawn,  apinch- 
cock  applied  at  c,  and  c  d  filled  with  water ; 
now  the  end  A  ii  placed  under  the  meoauiing 
tube.  Solution  of  protochloride  of  iron  ia 
poured  into  a  beaker,  and  concentrated  hydro- 
chloric acid  in  another  beaker  ii  alu  held  in 
readineiB  ;  the  tube  cdia  then  placed  in  the 
iron  BoIuUon,  and  1G  to  20  cubic  centimetre! 
allowed  to  flow  in,  which  it  readily  does  by 
opening  the  itopeock,  on  account  of  the 
Tacunm  in  the  flaak.  The  iron  is  cleared  out 
uf  the  tube  by  allowing  two  aucceasire  por- 
tion! of  hydrochloric  acid  to  flow  id.  Gentle 
heat  IB  now  applied,  and  when  there  ia  eTJ. 
dence  of  interaal  preiiure,  the  nitric  oxide  ia 
allowed  to  paas  over  into  O.  The  volume  of 
nitric  Glide  niuit  of  course  be  corrected  by  the 
barometer  Rnd  for  temperstnre.  One  milli- 
gramme of  nitric  acid  =  -4!  cubic  centimetre! 
of  nit  ric  oiide  at  a  preaiure  of  760  millimetre!, 
and  a  temperature  of  0°  C. 

The  fourth  method— viz, ,  the  oxidation  of 
Infiipv— ^if 


employed.  There  are  varioua  modificatiei)  rf 
the  procet!.  but  Trommadorf !  ii  perbapi  tix 
belt;  he  takei  25  cubic  centimetre!  of  Iht 
water,  and  60  of  lulphuric  acid,  findi  apprcli- 
matively  by  a  preliminary  eiperimcnt  the 
amount  of  indigo  lolution  neceaaary  to  add  W 
produce  a  green  colour.  The  rilne  of  tlu 
BOlution  of  indigo  ia  firat  aacertained  \ij 
eiperimenting  on  a  aolution  of  nitre  of  knovn 


If  the  nitrites  alone  in  water  require  vie 
matioD,  one  of  the  three  following  proce«(i 
may  be  Died  {Ed.  NicuoLSoa,  Chemical  Ken, 
voL  xxiii.  No.  827)  :- 

1.  Yotvm^ric  Estimation  iy  ArnnioiaAai. 
— To  600  cubic  eentimetres  of  water  in  a  itop- 
pered  white  bottle  add  S  cubic  centimctrti  of 
potaiiinm  iodide  lulutiou  (Vlil.  *nd  then  i 
cubic  centimetre!  of  dilate  (^)  pure  lalphnric 
acid.  Allow  tbe  reaction  an  hour  for  full  dt- 
velopment.  If  the  iodine  be  liberated  in  very 
amall  qoantity,  or  if  it  be  maaked  by  turbidilT 
of  th*  water,  add  a  dr«chm  of  hennne  oi 
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k  colour,  which  is  quite  as  sensitive  as 
)  colour  given  by  starch,  and  disappears 
uickly  when  the  iodine  is  absorbed, 
line  is  estimated  by  neutralising  the 
a  slight  excess  of  sodium  carbonate, 
9  ccntinoimal  arsenious  solution  is 
I  in  until  the  iodine  colour  disappears, 
r.  P.  Holland" s  Color i metric  Process. 
ution  of  pure  nitrite  is  prepared  con- 
"01  centigramme  of  nitrous  acid  in 
iblc  centimetre.  A  solution  of  iodine 
4  grammes  per  litre)  in  potassium 
is  also  prepared,  and  adjusted  to  such 
1  that  10  cubic  centimetres  made  up 
ubic  centimetres  with  pure  water  shall 
>  the  same  colour  as  10  cubic  centi- 
of  the  stundiird  nitrite  solution  made 
200  cubic  centimetres  with  water  con- 
potassium  iodide,  and  some  dilute 
ric  acid.  The  iodine  reaction  being 
•ed  in  a  certain  quantity  of  water  con- 
nitrites  (as  in  the  preceding  process), 
d  colour  is  produced  in  an  equal  quan- 
pure  water  by  the  addition  of  the 
d  iodine  solution.  Each  cubic  centi- 
=  *0I  centigramme  of  nitrous  acid, 
r.  Nicholson's  Process.— This  is  founded 
liberation  of  iodine  by  a  permanganate 
he  same  circumstances  as  its  liberation 
ous  acid.  "01  centigramme  of  active 
contained  in  1  cubic  centimetre  of  the 
standard  solution  of  permanganate 
oly  used  ('395  gramme  per  litre) 
s  '159  centigramme  of  iodine,  while 
:.igramme  of  nitrous  acid  liberates  *40 
unme  of  iodine  under  the  same  cir* 
rices.  The  application  of  this  principle 
rimctric  estimation  is  obvious ;  *01 
imme  of  active  oxygen  contained  in  1 
entimetre  of  the  dilute  standard  per- 
late  solution,  in  a  comparative  experi- 
iberates  the  same  quantity  of  iodine  ns 
ntigrammes  of  nitrous  acid.  Let  the 
eaction  be  profluced,  as  in  the  first  pro- 
.  500  cubic  centimetres  of  the  water 
'xamination.  When  the  colour  is  fully 
>ed,  add  in  the  same  way  potassium 
and  sulphuric  acid  to  500  cubic  centi- 
of  pure  water,  and  then  drop  in  the 
standard  x)ermanganate  solution  until 
al  iodine  colour  is  produced.  The 
>roent  of  the  colour  is  immediate. 
e\'ident  that  by  these  volumetric  pro- 
nitrates  by  reduction  to  nitrites  may 
quantitatively  estimated. 
nation  of  the  Ammonia  and  Organic 
— Most  potable  waters  contain  a  minute 
y  of  ammonia ;  this  is  expelled  by 
,  and  if  such  water  is  distilled,  this  free 
ia  collects  in  the  first  i>ortion8  of  the 
ie;  it  therefore  admits  of  great  con- 


centration, for  the  distillate  may  be  again  dis- 
tilled, and  so  on.  In  this  way  the  presence 
of  ammonia  may  be  shown  by  the  Nessler  test, 
even  when  it  exists  in  so  small  a  quantity  as 
1  part  in  200,000,000  of  water.  The  presence 
of  organic  matter  in  water  may  be  shown  in 
various  ways.  The  chlorides  of  silver  and  gold 
when  boiled  with  impure  water,  become  re- 
duced; and  a  dilute  solution  of  i)ermanganat6 
of  potash  is  decolourised  by  the  oxidation  of 
the  organic  matter,  and  subsequent  reduction 
,  of  the  permanganate.  On  this  reaction  wai 
founded  a  means  of  estimating  the  impurities, 
which  was  formerly  much  used,  but  now  Mr. 
Wanklyn's  ammonia  process  has  entirely 
superseded  it. 

The  Ammonia  Process. — By  this  process  the 
organic  matters,  which  consist  of  vague  indo- 
finite  nitrogenous  bodies,  are  converted  into  a 
definite  compound— viz. ,  ammonia— and  esti- 
mated and  expressed  as  ammonia.  The  re- 
agents required  are  —  1.  Nessler  test  {see 
Nessler  Test).  2.  Distilled  wattr,  free  from 
ammonia,  which  may  be  obtained  by  redistil- 
ling  ordinary  distilled  water,  or  distilling  a 
large  quantity  of  water,  and  rejecting  the  first 
and  last  portions.  3.  Alkaline  permanganate. 
This  is  made  by  dissolving  200  grammes  fof 
caustic  potash  and  8  grammes  of  crystallised 
permanganate  of  potash  in  1  litre  of  water. 
4.  A  standard  solution  of  ammonia  containing 
^^0  of  a  milligramme  of  ammonia  in  1  cubic  cen- 
timetre of  water  (*03d82  gramme  of  sulphate 
of  ammonia,  or  '0315  of  chloride  of  ammonia 
to  the  litre).  As  well  as  these  reagents,  the 
apparatus  —  retort,  condenser,  &c.  —  before 
mentioned  is  required. 

The  actual  analysis  is  thus  performed:  Half 
a  litre  of  the  water  to  be  examined  is  put  in 
the  large  retort  and  adapted  to  the  condenser 
and  100  cubic  centimetres  are  distilled  over 
into  a  glass  cylinder.  Now,  this  100  cubic 
centimetres  i>robably  contains  ammonia, 
accordingly  1^  cubic  centimetres  of  Nessler 
are  run  into  it ;  if  there  be  the  slightest  dis- 
colouration, as  seen  by  holding  the  cylinder 
over  a  sheet  of  white  imper,  into  another 
glass  cylinder  some  of  the  standard  solution  of 
ammonia  is  dropped  from  the  burette,  then 
some  distilled  water  is  added,  so  that  the  two 
cylinders  have  an  equal  column  of  water,  1} 
cubic  centimetres  of  Nessler  mn  in,  and  the 
two  cylinders  narrowly  compared;  if  the  colour 
of  the  test  is  too  dark  or  too  Ught,  another 
cylinder  is  taken,  and  so  on  until  they  corre- 
spond, each  cubic  centimetre  of  the  standard 
solution  equalling  -00001  of  NH3.  This  is  the 
free  ammonia.  Next,  50  cubic  centimetres  of 
the  permanganate  solution  are  added  to  the 
retort,  and  200  or  250  cubic  centimett^a  di&- 
tilled  oirei  in  «^cQ«iKWN«v^T\Sfii\iv'^^M^^i^^^ 
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and  the  ammonia  estimated  aa  before;  the 
quantities  added  together  give  the  albuminoid 
ammonia.  Of  coarse,  both  the  free  and  the 
albuminoid  ammonia  require  to  be  multiplied 
by  2  to  give  the  quantity  in  a  litre— that  is, 
parts  per  million. 

The  process  described  is  equally  applicable 
to  sewage,  wine,  milk,  urine,  or  other  organic 
fluid,  the  only  difference  being  that  minute 


quantities  must  be  taken.  In  like  mattaer 
very  bad  water  cannot  conveniently  b» 
analysed  in  bulk;  5,  10,  or  25  cubic  centi- 
metres may  be  taken,  and  put  in  half  a  Utn 
of  pure  distilled,  ammonia  free,  water,  and  ike 
process  carried  out  as  before. 

The  following  are  examples  of  pure,  indif- 
ferent, and  bad  samples  of  water  from  origioftl 
and  other  sources :— 


Free  Am- 
monia. 

■  Albuminoid 
Ammonia. 

■ 

i 

Parts  per 

MilUon 

(Mgrms.  per 

Litre). 

Parts  per 

Million 

(Mfrrms.  per 

Litre). 

Qaality. 

Kameof  Aathoritj 

Loch  Katrine          .... 

0004 

008 

Good. 

Wanklyn. 

West  Middlesex  County  (London) . 

0010 

0-06 

»i 

»» 

Surface  well,  red  sandstone  (Devon) 

0-010 

008 

»» 

A.WynterBlytlL 

Ilfracombe  supply  .... 

0-010 

0-08 

f» 

»» 

Edinburgh  water-supply  (Colinton, 
September  1867) .... 

I  0  140 

0-08 

Indifferent. 

Wanklyn.     j 

A  well-water  (North  Devon) . 

0-080 

0-12 

f  f 

A.WpterBIytL: 

Thames  (London  Bridge) 

1020 

0-59 

Bad. 

Wanklyn.     , 

Water  from  a  pump  in  Edinburgh 

0-210 

0-29 

jy 

«f           1 

A  well  which  propagated  typhoid 
fever  (North  Devon)  . 

I  0160 

012 

ff 

A.WyntcrBlyth. 

Do.  (Hartley,  Worcestershire) 

0160 

0-30 

»» 

» 

Metalt.—To  search  for  metals  it  is  necessary 
to  evaporate  down  at  least  a  litre  to  a  small 
bulk,  after  first  adding  soda  or  potash,  in 
order  to  render  it  alkaline.    The  metals  to  be 
looked  for  are  lead,  copper,  iron,  manganese, 
ainc,  and  arsenic.    Arsenic  may  be  detected 
by  Marsh's  apparatus.     This  impurity  is  ex- 
tremely uncommon.     Manganese,  by  taking  a 
little  of  the  saline  residue  on  a  hot  bead  of 
carbonate  of  soda  and  submitting  it  to  the 
blow-pipe  flame  ;  the  pink  manganate  of  soda 
is  very  characteristic.    Iron  may  be  detected 
by  adding  a  drop  of  a  solution  of  the  mixed 
ferro  and  ferrid  cyanides  ;  if  iron  be  present, 
the    result    will    be    a    blue    colour.      The 
quantity  can    be  estimated  by  the  process 
described  under  Volumetric  Solutions,  or 
by  reducing  the  whole  of  the  iron  to  the 
state  of  protoxide  by  sulphurous  acid,  and 
then     estimating    it     volumetrically.      The 
white  precipitate  zinc  gives  in  neutral   or 
alkaline  solution  with  sulphuretted  hydro- 
gen is  very  characteristic,  but  the  result- 
ing precipitate  must  be  collected  and  further 
identified.       But    the    most    frequent    and 
most  im|>ortant  of  all  metals  to  be  looked 
for  is  lead.      Lead  gives  a  dark  colour  with 
sulphuretted  hydrogen,  or  if  in  any  quantity, 
a  black  precipitate.     Copper  also  acts  simi- 
larly, but  the  precipitate,  if  copper,  will  dis- 
solve in  cyanide  of  potassium.     Copper  also 
gives  a  reddish-brown  precipitate  with  potassio 
ferrocyanide.     To  estimate  small  quantities 


of  lead  in  water,  Mr.  Wanklyn  proposes  tb« 
following  easy  method:    A    standard  leid 
solution,  containing  -1  milligramme  of  lesd 
in  each  cubic  centimetre,  is  prepared.    Four 
hundred  cubic  centimetres  of  the  water  to  b« 
examined  are  directed  to  be  taken,  treated 
with  4  cubic  centimetres  of  saturated  sulphur- 
ous acid  and  1  cubic  centimetre  of  dilate  tnl- 
phuric  acid  put  into  a  retort,  and  210  cable 
centimetres  distilled  over;   then  100  cubic 
centimetres  are  transferred  to  a  glass  cylinder, 
5  cubic  centimetres  of  sulphuretted  hydrogen 
added,   and  into  another  cylinder  a  small 
quantity  of  the  standard  lead  solution  nu 
from  a  burette,  the  cylinder  being  61Ied  to 
the  same  height  as  the  other  with  acidubit«d 
water.     It  is  then  treated  with  the  ishm 
quantity  of    sulphuretted  hydrogen  u  ih» 
former.  If  the  colours  correspond,  the  smount 
of  lead  in  each  is  equal ;  if  not,  another  cylio- 
der  is  taken,  and  a  different  quantity  of  stait- 
dard  lead  solution  run  in,  and  so  on  until  a 
correct  determination  is  made. 

The  Estimation  of  Air  and  Organic  Vola- 
tile Bases. — All  water  contains  air.  If  ueces- 
sary  to  estimate  it,  a  flask  of  400  cubic  ceoti* 
metres  capacity  must  be  taken,  with  a  tigbtlj- 
fitted  perforated  cork  to  which  is  fitted  a  tube ; 
to  this  again  is  adapted  an  indiarubber  tuba 
with  pinch -cock,  which  may,  when  necessary, 
cut  the  connection  off  from  a  bulb  tube,  which 
again  is  connected  with  a  yery  long  barometer 
tube  terminating  in  an  inverted  cylinder  filled 
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with  mercary.  The  water  in  the  hulh  it 
made  to  hoil,  and  all  air  expelled  from  the 
Apparatas ;  the  flask  u  then  boiled  for  hours, 
and  the  resulting  air  collected  in  the  mercury 
tube  and  ultimately  measured. 

Some  waters,  especially  those  much  con- 
taminated by  sewage,  yield  a  distillate  the 
alkalinity  of  which  is  greater  than  indicated 
l»y  the  Nessler  test.  This  distillate,  if  redis- 
tilled with  alkaline  permanganate,  yields  a 
distillate  containing  more  ammonia  than  at 
first ;  the  difference  is  due  to  organic  Tolatile 
baaaa.  The  subject  demands  farther  investi- 
gation. 

On  the  Examination  of  SmaU  Quantities  of 
Water. — The  ordinary  chemical  examination 
of  water  embraces  merely  four  things — yiz.^ 
•olid  ntsidue,  chlorine,  free  and  albuminoid 
mmmonia— for  with  these  four  data  a  definite 
opinion  may  be  given  as  to  its  purity  and 
wholeaomeness.      The  four  cannot   be   con- 
Ttniently  estimated  with  less  than  640  cubic 
centimetres — viz.,  500  cubic  centimetres  for 
the  ammonia,  70  cubic  centimetres  for  chlorine, 
and  70  cubic  centimetres  for  solid  residue ; 
bat  of  course  the  chlorides  can  be  estimated 
by  redissolving  the  solid  residue,  which  re- 
duces the  quantity  to  570  cubic  centimetres. 
Bad  waters,  or  even  moderately  bad,  may 
also  be  analysed  satisfactorily  in  so  small  a 
quantity  as  100  cubic  centimetres— viz.,  70 
cubic  centimetres  for  solid  residue  and  chlo- 
rine, and  10  to  30  cubic  centimetres  for  am- 
monia process. 

Purijleation  and  Softening  of  Water.— 
Water  may  be  purified  by  filtration,  sub- 
sidence, distillation,  and  the  addition  of 
chemical  agents.  Full  details  on  filtration 
will  be  found  in  the  article  Filters.  Dis- 
tilled water  is  used  for  drinking  purposes  on 
a  large  scale  in  some  parts  of  the  world  ;  as, 
for  instance,  some  of  the  sea-coast  towns  in 
the  rainless  districts  of  Peru,  where  a  com- 
pany distil  sea-water.  The  navy  is  also 
famished  with  a  proper  apparatus  for  this 
purpose.  Water  distilled  from  the  sea  has  at 
first  a  mawkish  taste,  on  account  of  volatile 
organic  matters ;  these  may  bo  got  rid  of  by 
sSration  of  the  water,  or  redistillation.  Of  all 
methods  for  the  purification  of  water,  dis- 
tillation is  the  most  effectual,  but,  generally 
speaking,  the  least  practical.  Organic  matter 
may  briefly  be  said  to  be  got  rid  of  by  aera- 
tion, prolonged  boiling,  filtration  or  admix- 
ture with  charcoal,  the  addition  of  alum, 
potassium,  permanganate,  and  certain  astrin- 
gents, such  as  tea,  kino,  &c. 

Waters  are  most  easily  softened  by  Dr. 
Clarke's  process,  which  consists  in  adding 
lime  to  a  hard  water.  Nearly  all  the  calcium 
carbonate  dissolved  in  the  water  is  thrown 


down;  some  organic  matter  is  also  de- 
stroyed. 

With  regard  to  the  action  of  iron  pipes  on 
the  purifying  of  water,  tee  Water-Supplt. 

Effects  of  Impure  Water. — Water  contami- 
nated by  human  sewage  cannot  but  be  hurt- 
fal,  although  the  sewage  of  healthy  persons 
has,  to  the  author's  knowledge,  been  drunk 
in  a  diluted  form  for  a  long  period  without 
effect ;  but  the  sewage  matter  from  patients 
suffering  under  any  form  of  zymotic  disease 
—  cholera,  typhoid  fever,  &c. — is  most  con- 
tagious and  poisonous.  There  can  also  be 
little  doubt  that  some  organic  substances  in 
water  produce  diarrhoea,  dysentery,  and  other 
affections,  whilst  some  waters  have  contained 
metallic  impurity  sufficient  to  produce  ill- 
ness; e.g.f  a  factory  at  Basle  discharged 
water  containing  arsenic  into  a  pond,  whence 
the  water  leaked  into  the  neighbouring  springs. 
— (Roth  and  Lsx,  Militair.  Gesundheitspflege. ) 
The  ordinary  water-supply  of  Cheddar  was 
found  to  contain  so  large  a  quantity  of  lead 
as  to  be  poisonous. 

It  is  tolerably  certain  that  most  of  the 
parasites — such  as  worms,  &c.— are  sometimes 
introduced  into  the  body  by  impure  water. 

Very  hard  waters,  especially  those  from  the 
limestone  rocks,  appear  to  cause  goitre ;  and 
in  the  districts  in  England  possessing  the  most 
calcareous  waters,  calculous  affections  are 
frequent.    See  Lead,  Water-Sdpplt,  &c. 

'WtLteT'Olou^tu^See  Closets,  Nui- 
sances, Privies,  &o. 

V^mtmr,  ProteotiOB  of— There  is  now 
ample  power  to  protect  water-supply  efficiently 
from  pollution  in  every  part  of  the  British  Isles. 
In  Scotland,  unwholesome  water  is  declared 
to  be  a  nuisance  by  30  &  31  Vict.  c.  101, 
s.  16  (6),  and  may  be  dealt  with  as  such.  In 
Ireland  and  England— by  the  Public  Health 
Act,  IreUnd,  1874,  and  the  Public  Health 
Act,  England,  1875 — there  are  provisions 
which,  if  carried  out,  will  prevent  to  a  great 
extent  the  drinking  of  polluted  water. 

On  the  representation  of  any  person  to  any 
local  authority  that,  within  their  district,  the 
water  in  any  well,  iink,  or  cistern,  public  or 
private,  or  supplied  from  any  public  pump, 
and  used,  or  likely  to  be  used,  for  drinking  or 
domestic  purposes,  or  for  manufacturing 
drinks  for  the  use  of  man,  is  so  ])olluted  as  to 
be  injurious  to  health,  such  authority  may 
apply  to  a  court  of  summary  jurisdiction  for 
an  order  to  remedy  the  same ;  and  thereupon 
such  court  shall  summon  the  occupier  of  the 
premises  to  which  the  well,  tank,  or  cistern 
belongs  if  it  be  private,  and  in  the  case  of  a 
public  well,  tank,  cistern,  or  pump,  any  per- 
son alleged  in  the  application  to  be  interested 
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in  the  same,  and  may  either  dismiss  the  appli- 
cation, or  may  make  an  order  directing  the 
well,  tank,  cistern,  or  pump  to  be  permanently 
or  temporarily  closed,  or  the  water  to  be  used 
for  certain  purposes  only,  or  such  other  order 
as  may  appear  to  them  to  be  requisite  to  pre- 
vent injury  to  the  health  of  persons  drinking 
the  water ;  and  the  court  may,  if  they  see  fit, 
cause  the  water  complained  of  to  be  analysed 
at  the  cost  of  the  local  authority  applying  to 
them  under  this  section. 

If  the  person  on  whom  an  order  under  this 
section  is  made  fails  to  comply  with  the  same, 
the  court  may,  on  the  application  of  the  local 
authority,  authorise  them  to  do  whatever  may 
be  necessary  in  the  execution  of  the  order, 
and  any  expenses  incurred  by  them  may  be 
recovered  in  a  summary  manner  from  the 
person  on  whom  the  order  is  made.  The  ex- 
penses incurred  by  any  rural  authority  in  the 
execution  of  this  section,  and  not  recovered 
as  aforesaid,  shall  be  tpfcial  expenses,— {2,  H., 
s.  70.)    Su  aiso  Gas,  Sewage,  &c. 

Water  -  XUc^hts— There  is  no  sanitary 
law  which  interferes  with  any  definite  water- 
right.  The  Secretary  of  State,  it  is  true,  may 
alter  the  course  of  streams  on  certain  condi- 
tions by  awarding  compensation,  or  sanitary 
authorities  may,  by  agreement  or  otherwise, 
obtain  a  water-supply;  but  they  have  no 
power,  to  the  injury  of  private  persons  or  the 
public,  to  divert  any  watercourse  or  stream 
flowing  in  a  definite  channel  without  consent 
of  the  riparian  or  other  owners. 

It  would  appear  that  there  is  no  right  of 
water  except  the  water  flow,  whether  above 
the  ground  or  under  the  ground,  in  definite 
channels.  **  The  law  respecting  the  right  to 
water  flowing  in  definite  visible  channels  may 
be  considered  as  pretty  well  settled  by  several 
modem  decisions,  and  it  is  very  clearly  enun- 
ciated in  the  judgment  of  the  Court  of  Ex- 
chequer in  the  case  of  Embrey  v.  Owen  (6 
Exchequer  Reports,  36U) ;  but  the  law,  as  laid 
down  in  those  cases,  is  inapplicable  to  the 
case  of  subtern^ieous  water  not  flowing  in  any 
definite  channel,  nor  indeed  at  all  in  the  ordi- 
nary sense,  but  percolating  or  oozing  through 
the  soil  more  or  less  according  to  the  quantity 
of  rain  that  may  chance  to  fall "  (Chasemore 
V.  Richards,  29  L.  J.  Ex.,  81;  3  L.  T.  (O.  S.), 
350,  Glenn).  So  that,  on  the  one  hand,  an 
owner  may  appropriate  surface-water  flowing 
on  his  ground  in  no  defmite  channel  (Harrop 
and  another  v.  Hirst,  19  L.  T.  (X.  S.),  426; 
L.  R.  4  Exch.,  43 ;  34  L.  J.  Exch.,  1) ;  and  on 
the  other,  subterranean  water  may  be  appro- 
priated by  an  owner  by  sinking  a  well,  even 

although  sinking  it  mft'y  dxaiiv  Vi\a  ti%\^\><yQa\  V  ^Qi\iLTxnk^Asxx.%  wwm  qi.  ooncrsio.       j.uc«wiu- 
well,  or  injure  a  no\6\i\)o\mii^  iNo^MSi-, 'naxXxDiwi^ii^  \fl3DA  vk^^^^i  ^^^^»^  "wsSl  \Ma^"^ 


would  a  sanitary  authority,  or  an  indi? idosl, 
according  to  this  principle,  have  any  right  to 
complain  in  the  still  greater  evil  of  subter- 
raneous works — such  as  mines,  &c. — draining 
and  depriving  a  whole  village  of  water,  for  sn 
owner  may  drain  his  land  although  inch 
drainage  is  to  the  detriment  of  his  neighboor 
(Rawstron  v.  Taylor,  11  Exch.  Rep.,  369;  ^ 
L.  J.  Exch.,  23.  Popplewell  r.  Hodgldnion, 
20  L.  J.  (N.  S.),  578). 

With   regard   to    running   streams,   eseh 
riparian  proprietor  has  a  right  to  use  the 
water  in  whatever  manner  he  pleases  so  long 
as  he  does  not  interfere  with  the  rights  of 
others  below  him  (Embrey  v.  Owen,  6  Exch. 
Rep.,  3G9) ;  and  by  the  case  of  Sutchffs  r. 
Booth  (32  L.  J.  2  B.,  136)  it  would  ^ipear 
that  an  artificial  stream  may  acquire  idl  th« 
rights  of  a  natural  one.    But  although  sn 
adjacent  proprietor  has  a  right  to  the  reas<m- 
able  use  of  the  water,  an  action  will  lie  fur 
any  unreasonable  and  unauthorised  oie,  t<a 
the  right  of  water  is  analogous  to  that  of  air 
and  light  (6  Exch.,  353 ;  20  L.  J.  Exch.,  212) ; 
nor  may  a  riparian  proprietor  interrupt  the 
regukr  flow  (12  Moo.  P.  C.  C,  131  and  156). 

Water-Sttpply— It  is  the  duty  of  erery 
sanitary  authority  to  see  that  every  place 
under  their  supervision  has  a  fairly  pure  and 
wholesome  supply  of  water.  The  amoont 
required  for  towns  is  as  follows  :— 

G«noBip«rOKrpa 
Inh&biuiit 
Least.  Attngt.  GrattMi 
Water  required  for  domestic  pur- 
poses         7 

Washing  streets,  extinguishing 

fires,  supplying  fountains,  Ac.     8 
Trade  and  nutnufactureii  .    7 


10 


15 


3 


Waste  about  . 
Total  demand 


17 
2 


20 
2 


i 

25 
2J 


19       22 


Ti 


J 


An  enormous  quantity  is  often  used  for 
manufacturing  purposes,  therefore  in  lome 
towns  this  amount  is  greatly  exceeded.  For 
small  villages  19  gallons  per  head  daily  ii 
generally  enough,  for  moderate-sized  towni 
25,  and  for  manufacturing  towns  at  leait  30. 
In  some  places  there  exist  springs  at  such  a 
height  and  of  such  copiousness  that  by  simply 
laying  on  the  pipes  the  water  will  by  gravita- 
tion alone  be  supplied  to  the  top  story  of  ereiy 
house.  This  convenient  state  of  things  is 
found  in  many  of  the  villages  and  small 
towns  of  hilly  districts ;  but  in  the  great 
majority  of  towns  a  storage  reservoir,  sndveiy 
frequently  pumping-engines  and  other  sxpen- 
sive  machinery,  are  required.  Mr.  Bailij 
Denton  recommends  in  rural  districts  llode^ 
^ow\At»axka  vaadA  of  concrete.     **  The  com- 
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*oportion  with  clean  gravel  and  sand, 
ii  burnt  clay  ballast,  or  even  sifted 
itself,  if  faced  with  Portland  cement, 
ake  admirable  tanks.  Selenitic  cement 
t>bably  be  found  on  trial  to  be  equally 
ible  as  a  water-tight  faciug,  using  per- 
twice  as  much  more  than  Portland 
;,  which  can  be  done  without  increase 
t,  for  it  is  to  be  bought  at  half  the 
...  In  some  parts  of  the  chalk  dis- 
undcrgrouud  tanks  have  been  made  by 
ring  into  the  earth  and  making  a 
er  or  ca^m  (with  an  opening  at  the 
'  the  removal  of  the  soil),  which  being 
nside  with  a  thin  covering  of  cement, 
le  perfectly  water-tight.  Thus  the 
:apacious  tanks  may  be  provided  for 
ratively  a  few  pounds,  and    districts 

0  Bup[)lied  with  water  which  are  now 
Lte  of  it.  This  mode  of  constructing 
might  also  be  adopted  in  other  geologi- 
*mations  besides  the  chalk,  when  the 
level  is  low  in  the  earth,  with  a  con- 
)le  depth  of  drained  subsoil  above  it, 

whic)i  to  make  the  cavern  tank.  I 
bardly  say  that  such  a  receptacle  for 
can  only  be  adopted  where  the  soil  is 
lly  drained,  and  where  there  is  no 
re  of  external  subsoil -water.    No  dwell- 

set  of  buildings,  of  which  the  roofs 
lie  or  tile,  should  be  without  its  tank, 
the  occupants  are  otherwise  abundantly 
ad."— (The  Storage  of  Water,  by  J. 
r  DENToy,  C.E.,  kc.) 

same  author  shows  that  by  careful 
s  and  collection  of  the  rain-water,  an 
ry  middle-class  house,  and  a  cottage  in 
ge,  would  command  respectively  20,280 

1  and  7070  gallons  yearly ;  that  in  vil- 
by  supplementing  the  individual  supply 
common  tank  holding  a  month^s  supply, 
tr  may  be  delivered  in  the  village  stiriDet 
liese  reservoirs  at  from  20s.  to  25s.  per 
,  including  purchase  of  land  for  the  reser- 
'on  pipes,  stand  pii)e8,  and  taps.  Assum- 
it  the  money  required  be  borrowed,  and 
ff  in  thirty  years  by  instalments  not 
.ing  in  amount  5  per  cent,  on  the  outlay, 
suit  would  be  a  charge  of  Is.  to  Is.  3d. 
rson  i)er  annum." — {Op.  cit.) 

ould  also  appear  certain  that  immense 
ranean  reservoirs  of  water  exist  in  the 
id  sandstone,  the  chalk,  the  upper  and 
greensand,  and  other  porous  geological 
,  which  only  require  deepartesian  bor- 
>  reach  them. 

ill  the  natural  waters,  those  from  deep 
ranean  sources  are  the  purest ;  they  are 
crated,  perfectly  free  from  human  con- 
uion,  and  destitute  of  life, 
in  recommending  the  sinking  of  an 


artesian  well,  which  is  a  work  of  considerable 
magnitude  and  cost,  the  ground  must  be  very 
carefully  studied,  and  the  geology  of  the  dis- 
trict accurately  known. 

As  one  of  the  most  remarkable  artesian 
wells  in  existence,  and  an  instance  of  the 
practical  application  of  geological  knowledge, 
the  Grenelle  artesian  well  may  be  cited.  The 
boring  of  this  well,  its  initiation  and  comple- 
tion, is  entirely  due  to*M.  Mulot ;  it  took  eight 
yean  in  sinking,  but  the  ultimate  success 
exceeded  all  expectations.  The  water  im- 
mediately rose,  then  as  it  does  to  this  day, 
122  feet  above  the  surface  of  the  ground ;  it 
has  a  temperature  above  81*  F.,  and  its  flow  is 
computed  to  be  about  800,000  gallons  daily. 
The  depth  of  the  well  is  no  less  than  1802  feet. 
The  great  success  of  this  undertaking  has 
stimulated  in  a  marked  manner  artesian  ber- 
ings,  and  most  of  those  in  our  own  country 
and  the  Continent  have  been  successful;* 
the  most  unfortunate  one  perhaps  being  the 
Southampton  well,  where,  after  an  expendi- 
ture of  £13,000,  and  reaching  a  depth  of  1317 
feet,  the  work  was  abandoned. 

There  are  two  systems  of  supply— viz.,  (1) 
the  constant  service,  in  which  all  the  distri- 
buting pipes  are  kept  charged  with  water  at 
all  times ;  (2)  the  intermittent  service. 

The  advantages  of  the  former  are  great. 
The  pipes  being  always  full,  are  not  liable  to 
rust,  and  the  necessity  for  cLstems  is  obviatecL 
With  an  intermittent  supply,  on  the  water 

*  As  an  example  of  the  bentfit  of  an  artevfan  well 
in  some  cases,  the  following  may  be  cited:  "At 
Bulphan  Fen.  near  Aveley,  Essex,  is  a  large  tract  of 
grass-land,  situated  at  a  low  level  and  liable  to  be 
much  flooded  in  the  winter  season.  Its  value  was 
formerly  little,  as  in  the  summer-time  It  was  desti- 
tute of  good  water,  being  wholly  dependent  upon  the 
pools  and  ditches  which  retained  the  remains  of  the 
winter's  rain  and  floods.  This  rendered  it  unfit  for 
stock,  as  in  addition  to  the  small  quantity  of  water 
remaininfT,  even  that  was  rendered  bnd  by  the  heat 
of  the  weatlier.  The  landowners  in  the  neighbour, 
hood  were  induced  to  bore,  and  being  succ«»sful  in 
finding  springs,  the  water  from  which  overflowed  the 
surface  of  the  ground,  their  example  was  followed 
by  the  proprietor  of  the  artesian  well  under  coo- 
sideration,  who  together  with  his  fnthtr  suffered 
much  inconrenience  from  the  scarcity  of  water  upon 
.HOO  acres  of  low  grass-land  at  ATeley.  A  spot  was 
fixed  upon  at  the  edge  of  the  uplands,  and  about  the 
level  of  high-water  mark  of  the  Thames.  The  work 
was  commenced  during  the  month  of  August  1836. 
After  carrying  the  boring  successively  through  allu- 
vial soil,  soft  boggy  ground,  and  sand  into  the  chalk, 
at  a  depth  of  S5  feet  the  auger  and  rods  suddenly 
dropped  7  feet  into  a  cavity  of  very  soft,  almost 
liquid  chalk,  from  which  the  water  rose  to  within 
1  foot  of  the  surface  of  the  marsh.  The  water  was 
conducteil  by  a  2-inch  pipe  inserted  S  inches  under 
the  water-level  intoditchM  traversing  the  land.  The 
water  ran  white  for  some  days,  but  ultimately 
perfectly  clear,  and  continues  to  run  niglit  and  day. 
The  temperature  is  51**  F.  winter  and  summer,  and 
the  quantity  delivere<l  in  twenty-four  hours  al>out 
.'^0,000  gallons  ;  it  supplies  two  mileA  of  ditches  ID 
1  feel  w\Ae,  ttom  wVvVtVi  \X  tuw*  \utA  \feA  %tSK"— (^B^s.- 
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being  turned  off,  a  powerful  suction  action 
takes  place  at  certain  i>ortions  of  the  service 
through  private  and  other  taps  being  opened 
and  drawing  off  the  water.  This  suction  action 
is  liable  to  draw  sewer  gases,  dust,  and  other  im- 
purities into  the  pipes;  besides  this,  there  is  an- 
other objection — viz.,  the  necessityfor  cisterns, 
which  fre(yiently  get  contaminated  and  dirty. 

The  water  is  conveyed  to  the  streets  and 
houses  in  towns  by  distributing  pipes.  The 
capacity  of  these  pipes  must  be  adapted  to 
the  gieatest  hourly  demand  for  water,  and  to 
the  requisite  head  in  the  streets,  which  head 
of  pressure  *  ought  to  be,  when  the  flow  is  most 
rapid,  equivalent  to  an  elevation  of  about 
20  feet  above  the  adjoining  houses  in  order  to 
supply  the  upper  stories,  or  to  be  able  in  case 
of  necessity  to  throw  a  jet  to  the  top  of  the 
highest  building  without  the  necessity  for  a 
fire-engine.  The  total  length  of  the  distribut- 
ing pipes  required  is  stated  to  be  about  a  mile 
for  every  2000  or  3000  inhabitants. 

The  pipes  laid  along  a  street  are  divided 
into  mains  and  service  pipes — the  mains  being, 
as  the  name  implies,  the  chief  channels;  the  ser- 
vice, branches  to  supply  a  single  or  double  row 
of  buildings.  It  is  of  some  importance  in  large 
towns  to  have  two  service  pipes,  one  for  each 
side  of  the  street,  so  that  in  case  of  repairs 
being  required,  the  traffic  would  not  be  inter- 
rupted. The  mains  and  service  are  now  gene- 
rally of  iron,  the  house  pipes  of  lead.  The 
author  has  found  that  water  conveyed  from 
a  reservoir  in  closed  iron  pipes  greatly  im- 
proves in  its  transit ;  for  example — 

AmmonU.        Allmmlnold 
INirta  per  A?iP "^^ 

The  nfhtcombe  reservoir 


water  after  pasting 
throui^h  the  filters        .    0-000 

The  same  water  in  the 
service  pipes         .        .    0  030 

The  Barnstaple  reservoir 
water  after  passing 
throufrh  the  filters        .    O'OOO 

A.  A  pipe  half  a  mile 
from  reservoir       .        .    0-040 

B.  Half  a  mile  ftam  ^     .    0035 

C.  Half  a  mile  from  B     .    0010 
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0-09 


0-09 

0  08 

0075 

006 


WTiether  this  progressive  diminution  of  the 
organic  matter  takes  place  also  in  other  pipes 
besides  iron,  and  whether  it  is  due  to  oxide  of 
iron  or  to  the  air  in  solution,  is  as  yet  unknown. 

The  legal  provisions  relating  to  water-supply 
are  as  follows : — 

All  existing  public  cisterns,  pumps,  wells, 
reservoirs,  conduits,  aqueducts,  and  works 
used  for  the  gratuitous  supply  of  water  to  the 
inhabitants  of  the  district  of  any  local  autho- 
rity shall  vest  in  and  be  under  the  control  of 
such  authority,  and  such  authority  may  cause 

♦  The  "  head  of  pressure"  Vs  VYv*  VulftU%\\^  liV  X.\vfe 
pressure  in  fevt  ol  water. 


\ 


the  same  to  be  maintained  and  pleotifuBj 
supplied  with  pure  and  wholesome  water, 
or  may  substitute,  maintain,  and  plentifoUr 
supply  with  pure  and  wholesome  water  other 
such  works  equally  convenient ;  or  they  mav 
(subject  to  the  provisions  of  the  Act)  constract 
any  other  such  works  for  supplying  water  for 
the  gratuitous  use  of  any  inhabitants  vko 
choote  to  carry  the  same  away,  not  fvr  taU,  Ur 
for  their  own  private  i«c.— (P.  H.,  s.  64.) 

Any  urban  authority  may  provide  their  dis- 
trict or  any  part  thereof,  and  any  rural  avik</- 
rity  may  provide  their  district  or  any  wniriht- 
tory  place  therein^  or  any  part  of  any  such  con- 
tributory place,  with  a  supply  of  water  proper 
and  sufficient  for  public  and  private  pnrpows, 
and  for  those  purposes  or  any  of  them  may— 

1.  Construct  and  maintain  waterworks,  dig 
wells,  and  do  any  other  necessary  acts. 

2.  Take  on  lease  or  hire  any  watenrorks, 
and  purchase  any  waterworks,  or  any  wst«r 
or  right  to  take  or  convey  water,  either  witbin 
or  without  their  district,  and  any  rights, 
powers,  and  privileges  of  any  water  comitany. 

3.  Contract  with  any  person  for  a  supply  of 
water. — (P.  BL,  s.  51.) 

Before  commencing  to  constract  waterworki 
within  the  limits  of  supply  of  any  water  com- 
pany empowered  by  Act  of  P.«irliameDt  or  any 
order  confirmed  by  Parliament  to  supply 
water,  the  local  authority  shall  give  written 
notice  to  every  water  company  within  whose 
limits  of  supply  the  local  authority  are  desir- 
ous of  supplying  water,  stating  the  purpooet 
for  which  and  (as  far  as  may  be  practicable) 
the  extent  to  which  water  is  required  by  the 
local  authority. 

It  shall  not  be  lawful  for  the  local  authority 
to  constract  any  waterworks  within  luch 
limits,  if,  and  so  long  as,  any  such  corapanyare 
able  and  willing  to  supply  water  proper  sod 
sufficient  for  all  reasonable  pmposes  for  which 
it  is  required  by  the  said  authority;  snd  any 
difference  as  to  whether  the  water  whioh  any 
such  company  is  able  and  willing  to  lay  on  is 
proper  and  sufficient  for  the  purposes  for 
which  it  is  required,  or  whether  the  purposes 
for  which  it  is  required  are  reasonable,  or  (if 
and  so  far  as  the  charges  are  not  regulated  by 
Parliament)  as  to  the  terms  of  supply,  are  to 
be  settled  by  arbitration.— (P.  H.,  s.  52.)  Stc 
Abbitration. 

Where  a  local  authority  supply  water  within 
their  district,  they  shall  have  the  same  powers 
and  be  subject  to  the  same  restrictions  for 
carrying  water  mains  within  or  without  tbeir 
district  as  they  have  for  carrying  sewers irithin 
or  without  their  district  resi)ectively  by  the 
law  for  the  time  being  in  force.— (P.  H.,  8.54.) 

A.  local  sJithotitY  shall  provide  and  keep  in 
^A*^  ^^U^T^^^^CA  ^(>\A\x<QJcXi^^  cst.-^^QS.^Gaa^^s«^ 
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them  a  supply  of  pure  and  vholeMome  vxUer ; 
and  where  a  local  authority  lay  any  pipes  for 
the  supply  of  any  of  the  inhabitants  of  their 
district,  the  water  may  be  constantly  laid  on 
at  such  pressure  as  will  carry  the  same  to  the 
top  story  of  the  highest  dwelling-house  within 
the  district  or  part  of  the  district  supplied. — 
(i».  H.,s.  65.) 

A  local  authority  supplying  water  to  any 
premises  may  charge  in  respect  of  such 
supply  a  water-rate  to  bo  assessed  on  the  net 
annual  value  of  the  premises,  ascertained  in 
the  manner  prescribed  by  the  Public  Health 
Act  with  respect  to  general  rates.  They  may, 
moreoyer,  enter  into  agreements  for  supplying 
water  on  such  terms  as  may  be  agreed  on 
between  them  and  the  persons  receiring  the 
supply,  and  shall  have  the  same  x>owers  for 
recovering  water-rents  or  other  payments  ac- 
cruing under  such  agreements  as  they  have 
for  recovering  water-rates. — (P.  H.,  s.  66.) 

For   the  purpose    of   enabling   any   local 

authority  to  supply  water  the  Waterworks 

Clauses  Act,  1863,  is  incorporated  with  the 

Public  Health  Act,  and  the  following  provisions 

of  the  Waterworks  Clauses  Act,  1847  (namely), 

With  respect  (where  the  local  authority 

have  not  the  control  of  the  streets)  to 

the  breaking  up  of  streets  for  the  puri)e8e 

of  laying  pipes  ;  and 

With  respect  to  the  communication  pipes 

to  be  laid  by  the  undertakers  ;  and 
With  respect  to  the  communication  pipes 

to  be  laid  by  the  inhabitants ;  and 
With  respect  to  waste  or  misuse  of  the 
water  supplied  by  the  undertakers ;  and 
With  respect  to  the  provision  for  guarding 
against  fouling  the  water  of  the  under- 
takers ;  and 
With  respect  to  the  payment  and  recovery 
of  the  water-rates. 
Provided — 
That  the  provisions  with  respect  to  the 
communication  pipes  to  be  laid  by  the 
undertakers  and  the  inhabitants  respec- 
tively,  shall  apply  only  in  districts  or 
parts  of  districts  where  the  local  authority 
lay  any  pipes  for  the  supply  of  any  of  the 
inhabitants  thereof ;  and 
That  any  dispute  authorised  or  directed  by 
any  of  the  said  incorporated  provisions  to 
be  settled  by  an  inspector  or  two  justices 
shall  be  settled  by  a  court  of  summary 
jurisdiction ;  and 
That  section  forty-four  of  the  Waterworks 
Clauses  Act,  1847,  shall  for  the  purposes 
of  the  Public  Health  Act  have  effect  as 
if  the  words  '*  with  the  consent  in  writing 
of  the  owner  or  reputed  owner  of  any 
such  house,   or   of    the   agent  of   such 
owner/*  were  omitted  therefrom;   and 


any  rent  for  pipes  and  works  paid  by 
an  occupier  under  that  section  may  be 
deducted  by  him  from  any  rent  from 
time  to  time  due  from  him  to  such  owner. 
-(P.  H.,  s.  67.) 

A  local  authority  may  agree  with  any 
person  to  supply  water  by  measure,  and  as  to 
the  payment  to  be  made  in  the  form  of  rent 
or  otherwise  for  every  meter  provided  hj 
them ;  they  shall  at  all  times  at  their  own 
expense  keep  all  meters  and  other  instru- 
ments for  measuring  water  let  by  them  for 
hire  to  any  person  in  proper  order  for  correctly 
registering  the  supply  of  water,  and  in  default 
of  their  so  doing,  such  person  shall  not  be 
liable  to  pay  rent  during  such  time  as  luoh 
default  continues.  The  local  authority  shall 
for  the  purpose  aforesaid  have  access  to,  and 
be  at  liberty  to  remove,  test,  inspect,  and 
replace  any  such  meter  or  other  instrument. 
-(P.  H.,s.58.) 

Where  water  is  supplied  by  measure  by  any 
local  authority,  the  register  of  the  meter  or 
other  instrument  for  measuring  water  shall  be 
primd  facie  evidence  of  the  quantity  of  water 
consumed  ;  and  if  the  local  authority  and  the 
consumer  differ  with  respect  to  the  quantity 
consumed,  the  difference  shall  be  determined 
on  the  application  of  either  party,  by  a  court  of 
summary  j  uri  sdiction ,  and  such  court  may  order 
by  which  of  the  parties  the  costs  of  the  proceed- 
ings before  them  shall  be  paid,  and  its  decision 
shall  be  final  and  binding.— (P.  H.,  s.  69.) 

If  any  person  wilfully  or  by  culpable  negli- 
gence injures  or  suffers  to  be  injured  any 
meter  or  fittings  belonging  to  a  local  authority, 
or  fraudulently  alters  the  index  to  any  meter, 
or  prevents  any  meter  from  duly  registering 
the  quantity  of  water  supplied,  or  fraudulently 
abstracts  or  uses  water  of  the  local  authority, 
he  shall  (without  prejudice  to  any  other  right 
or  remedy  of  the  local  authority)  be  liable  to 
a  penalty  not  exceeding  forty  shillinffa,  and 
the  local  authority  mny  in  addition  thereto 
recover  the  amount  of  any.  damage  sustained. 
The  existence  of  artificial  means,  under  the 
control  of  the  consumer,  for  causing  any  such 
alteration,  prevention,  abstraction,  or  use 
shall  be  evidence  that  the  consumer  has  frau- 
dulently effected  the  same.— (P.  H.,  s.  60.) 

Any  local  authority  for  the  time  being  sup- 
plying water  within  their  own  district  may, 
with  the  sanction  of  the  Local  Government 
Board,  supply  water  to  the  local  authority  of 
any  adjoining  district  on  such  terms  as  may 
be  agreed  on  between  such  authorities,  or  as, 
in  case  of  dispute,  may  be  settled  by  arbitra- 
tion.—(P.  H.,  s.  61.)    See  Aubitration. 

Where  on  the  report  of  the  surveyor  of  a 
local  authority  it  appears  to  such  authority 
I  that  an^f  YiouM  '^\\J4ivDL  \2fckKvi  ^\.T«.\'Mk^^s^wiw 
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a  proper  supply  of  water,  and  that  such  a 
■apply  of  water  can  be  furnished  thereto  at 
a  cost  not  exceeding  the  water-rate  authorised 
by  any  local  Act  in  force  within  the  district, 
or  where  there  is  not  any  local  Act  so  in  force, 
or  at  such  other  cost  as  the  Local  Goremment 
Board  may,  on  the  application  of  the  local 
authority,  determine  under  all  the  circum- 
■tances  of  the  case  to  be  reasonable,  the  local 
authority  shftll  give  notice  in  writing  to  the 
owner,  requiring  him,  within  a  time  therein 
specified,  to  obtain  such  supply^  and  to  do  all 
such  works  as  may  be  necessary  for  that  pur- 
pose. 

If  such  notice  is  not  complied  with  within 
the  time  specified,  the  local  authority  may,  if 
they  think  fit,  do  such  works  and  obtain  such 
supply,  and  for  that  purpose  may  enter  into 
auy  contract  with  any  water  company  supply- 
ing water  within  their  district,  and  water- 
rates  may  be  made  and  levied  on  the  premises 
by  the  authority  or  company  which  furnishes 
the  supply,  and  may  be  recovered  as  if  the 
owner  or  occupier  of  the  premises  had  de- 
manded a  supply  of  water  and  were  willing  to 
pay  water-rates  for  the  same,  and  the  ex- 
penses incurred  by  the  local  authority  in  doing 
such  works  may  be  recovered  in  a  summary 
manner  from  the  owner  of  the  premises,  or 
may  by  onler  of  the  local  authority  be  de- 
clared to  be  private  improvement  exjienses. — 
(P.  H.,  8.  62.) 

Any  water  company  may  contract  to  supply 
water  or  may  lease  their  waterworks  to  any 
local  authority;  and  the  directors  of  any 
water  company,  in  pursuance,  in  the  case  of  a 
oompanyregistered  under  the  Companies  Act, 
1SG2,  of  a  special  resolution  of  the  members 
passed  in  manner  provided  by  that  Act,  and 
in  case  of  any  other  company  of  a  resolution 
passed  by  three-fourths  in  number  and  value 
of  the  members  present,  either  personally  or 
by  proxy,  specially  convened,  with  notice  of 
the  business  to  bo  transacted,  may  sell  and 
transfer  to  any  local  authority,  on  such  terms 
as  may  be  agreed  on  between  the  company 
and  the  local  authority,  all  the  rights,  powers, 
and  privileges,  and  all  or  any  of  the  water- 
works and  other  proi)erty  of  the  company ; 
but  subject  to  all  liabilities  to  which  the  same 
are  subject  at  the  time  of  such  purchase. — 
(P.  H.,  s.  63.) 

For  the  section  of  the  Public  Health  Act 
relative  to  the  alteration  of  water  or  gas  pii>cs, 
ice  article  Gas,  p.  250. 

Districts  may  be  united  by  a  provisional 
order  of  the  Local  Government  Board  for  the 
puqxtse  of  procuring  a  common  supply  of 
water.— (P.  H.,  t.  279.)  Ste  Fires  ;  Gas  ; 
BivEBs,  Pollution  of;  Sewage;  Wateb, 


Wateriiif^  of  Streets— <S^  Stbe£t.<«,  ic. 

Weights  and  BSeasures— The  Genenl 
Medical  Council  of  Great  Britain  resolTetJ 
(1863)  that  "*  the  weights  used  in  the  British 
Pharmacopceia  shall  be  the  imperial  or  aruir- 
dupois  pound,  ounce,  and  grain ;  and  that  the 
terms  *  drachm  *  and  *  scruple,'  as  designatiug 
specific  weights,  shall  be  discontinued ; "  and 
the  same  system  is  adopted  in  the  edition  of 
1807. 

WfiicuTS  (Ph.  B.,  1867). 

AvoirdupoU  Weight. 

Pound.         Onneq^         Drariitu*.  Trr>rGraiiu 

1       =       16       =       2&a  =  7000 

1       =         16  =  4HT^ 

1  =  1*7  34075 

The  weight  of  j.,  ^^i  cubic  iuch  of 


I>are  water 


US4M 


Meanares  of  Capacity  (Ph.  B  ,  1S67). 

1  gallon    .       .       .       .  =    8 

1  pint        .       .       .       .  =  20 

1  fluid  ouDce  .       .  =    8 

1  fluid  drachm  .  .  =  60 

1  minim  is  the  measure  of 

The  gallon  holds  10  pounds  avoirdupois  of  di^iUKtii 
water  at  a  temperature  of  60*  F. 


pints. 

fluid  ounces 
fluid  dracttms. 
minims. 
0-91  grains  of  vatrr. 


1  line 

1  inch     . 

12  inches  . 
26  inched . 


Mtamrex  of  Length, 
.    =    rr       inch. 


— ^ —  seconds  i>€Ddu!an. 

1         foot 
8         feet     = 


Length  of  pendulum  vibrating  seconds  of 
mean  time  in  the  latitude  of  London, 
in  a  vacuum  at  the  level  of  the  sea 

Relatian  of  Measures  to  Weights. 


1  jarl. 

I«vbrt. 


1  minim  is  the  measure  of 

1  fluid  drachm  is  tlie  measure  of 

I  fluid  ounce  ,,  „  1  oz.  or 

1  pint  „  „        1251>>s.or 


1  gallon 


Orv&i  i-r 
Ovl 

^75  J- J 


ti 


lu  lbs.  or  70,oou  ^ 


Metrical  Sj/ttem  of  Weights  and  Measurtt. 


1  gramme 

I  decigramme 

1  centigramme 

1  milligramme 

1  decagramme 
1  hectogramme 
1  kilogramme 


GruLOft 
=  the  weight  of  a  cobic 

centimetre  of  water, 

or    ...        .         H 
=  the  tenth  part  of  1 

gramme,  or  01 

=  the  hundredth  part  of 

1  gramme,  or  .  0^1 

=  the   thousandth  part 

of  1  gramme,  or  0-i)>  1 

=  10  grammes,  or  .  I'Ju 

=  lOu  grammes,  or  l(io  ' 

=  lOOu  grammes,  or     .    1000  0 


1  myrialitre 
1  kilolitre 
1  hectolitre 
1  decalitre 
1  litre 


Measures  of  Capacity. 

=    10  cubic  metres,  or  the  measore 

of  10  milliers  of  water. 
=    1  cubic  metre,  or  the  measore  of  1 

millier  of  water. 
=    100  cubic  decimetres,  or  the  oes- 

sure  of  I  quintal  of  water. 
=    10  cubic  decimeters,  or  the  measore 

of  I  mvrlagramme  of  water. 
=    1  cubic  decimetre,  or  the  mea^llIe 

of  1  kitogramme  of  water. 
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1  ii«:cilitr«       =    100    cubic    centimetres,    or    the 

measure  of  1  hectogramme  uf 

water. 
1  centilitre      =    10    cubic    centimetres,     or    the 

measure   of  I    decagramme  of 

water. 
1  millilUre      =    1  cubic  centimetre,  or  the  measure 

of  1  gramme  of  water. 


Measure  o/Lingth, 


1  mjriametre  = 
1  kilometre  = 
1  ht?ctometre  = 
1  (Ircumetre  = 
1  meire 


10,   Oi 

1,00a 

ImO 

10 


=  the  ten-millionth  pnrt 
of  a  quarter  of  the 
meridian  of  the  earth. 

1  decimetre     =    the    tenth    part    of   1 

metre,  or    .        .  O'l 

1  centimetre    =    the  hundredth  part  of 

1  metre,  or  0  01 

1  oaiUimetre    =    the  thousandth  part  of 

1  metre,  or  0  001 

JPe!af ton  0/ M^aturei  of  Capae'-ty  of  British  Phar- 
macopaia  to  Metrical  Mcaturts. 

Litrat.  Cubic  Cmtimetm. 

1  frallon  —    4-643487 

1  pint  —    0W793e      or      667  03(3 

1  fluid  ounce      —  0-0*2^390      ,,         28  304 
1  fluid  drachm    —   0  003549      „  3  649 

1  minim  —   0  030069      ,,  Ou6» 

relation  of  Metrical  Weights  to  WeighU  of  British 
Fharmacopaick. 

1  milligramme       ....     0*015432 
1  centigramme       ...    —     015432 
1  dtxigramme                         .     —     15432 
1  irmmme       ....     —    15-432 
1  kilogramme          —  2  lbs.  3  oz.  119-8 
or 15432-318 

Relation  of  Metrical  Measures  to  Measures  of 
British  Pharmacopcsia. 

TnrhM. 
1  millimetre       .        .     =    0-03937 
1  cvntimtftre       ,        .     =    0-39371 
1  decimetre         .        .     =    3  93708 
1  metre       ...     —  8937079  or  1  yard  37  In. 

UrRiii 
UeaMumi. 
1  cubic  centimetre    .....       15*432 
1  l.tre  —  1  pint  15  os.  2  drt.  11  m.,  or  15432-34» 

To  reduce  Oratnmes  to  Grains. 

Log.  grammes  +  11S8432  —  log.  grains. 

To  rfduce  Cubic  Centimetres  to  Cubic  Indkes. 

Log.  cubic  centimetres  +  (—2-7855007)  —  log.  cubic 

inches. 

To  reduce  Millimetfet  to  Inches. 
Log.  millimetres  +  (-2-5951603)  »  log.  inches. 

To  convert  Grains  into  Gramma. 

Log.  grains  +  (-2-8115<i80)  =  log.  grammes. 

To  convert  Cubic  Inches  into  Cubic  Centimetres. 

Log.  cubic  inches  +  1-2144093  —  log.  cubic 

centimetres. 

To  convert  Inchet  into  Millimetres. 
Log.  inches  +  1*4048337  —  log.  mlUimetres. 

"WeUm—Sfe  Wateb  ;  Water,  Protectiox 
or ;  Wateb-Sopplt. 

Wheat— 5^  Flour. 

Wliellcs— These  ihellfish,  resembling  in 
appearance  large  periwinkles,  are  eaten  in  grent 
quantities  by  the  poorer  inhabitants  of  our 
larger  towns.  They  are  extremely  indiges- 
tible, and  ocoasion  with  many  people  intense 


discomfort  Were  they  capable  of  being 
easily  assimilated,  they  would  prove  a  valu- 
able food,  as  they  are  certainly  nutritious. 

Wliey— The  liquid  portion  of  milk  after 
the  curd  has  been  separated.  It  holds  a  little 
caseine  in  solution,  as  well  as  the  sugar  and 
saline  matter  of  the  milk.  It  is  seldom  em- 
ployed  in  this  country  at  a  food,  but  is 
usually  given  to  the  pigs.  Its  nutritive  value 
is  very  smalL  The  Swiss  credit  it  with 
possessing  medicinal  qualities,  and  believe 
it  to  be  particularly  valuable  for  the  cure  of 
chronio  disorders  of  the  abdominal  organs. 
It  is  prepared  by  the  addition  of  various 
agents  to  milk,  such  as  rennet,  white  wine, 
cream  of  tartar,  tamarinds,  alum,  ko.  See 
Milk. 

ITITliiflky— The  term  << whisky** is  said  to 
be  a  corruption  of  the  Celtic  word  u»quebaugh, 
**  water  of  life.**  It  constitutes  one  of  the 
com  spirits,  and  is  usually  made  from  malted 
grain.  Inferior  qualities  of  this  spirit  are 
prepared  from  barley,  oats,  or  rye,  a  small 
portion  only  of  which  is  malted,  or  from 
potatoes  mashed  with  a  portion  of  barley 
malt,  the  rescdting  wash  being  carelessly 
fermented  and  distilled,  and  purposely  suf- 
fered to  burn  to  impart  the  peculiar  empyreu- 
matio  or  smoky  flavour  so  much  relished  by 
the  lower  orders  of  whisky-drinkers. 

The  following  flgures  will  give  an  idea  of 

the   percentage   of   alcohol,    &&,   found    in 

whisky  :— 

Specific  gravity  ftrom  -915  to  -920. 

Fn-cent. 

Alcohol  from 60  to  00 

Total  extract,  about    ...  06 

Ash  per  cent trace 

Acidity  per  ounce  as  tartaric  acid  0*1 

Sugar  ...  .       .  0*0 

The  adulterations  are  very  similar  to  those 
of  gin.    See  Brandt,  Oik,  kc 

IKThite  Hellebore— Sf«  Hellebobb. 

Whitini:— ^0  (7<ufti4  melangus  (Linn.), 
a  member  of  the  God  family  of  fishes.  This 
fish  is  delicate,  tender,  and  easy  of  digestion, 
but  possesses  little  flavour. 

The  following  shows  its  composition : — 

18*1 

10 


Nitrogenous  matter . 

Fat    . 

Saline  matter    . 


Water 


7b  *0 
100  0 


^/Thoopiiig-Oough  (syn.  Sooping-Cough, 
PertuttU)— An  infectious  disease,  mainly  of 
childhood,  the  most  prominent  symptom  of 
which  is  a  peculiar  convulsive  cough,  suc- 
ceeded by  a  loud,  sonorous,  characteristic 
inspiration  commonly  called  the  "kink"  or 
"  whoop." 
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History. — It  in  a  remarkable  fact  that  there 
u  no  evidence  of  a  trustworthy  character  of 
the  exiiitence  of  whooping-cough  earlier  than 
the  commencement  of  the  sixteenth  century  ; 
if  it  existed  previous  to  that  date,  one  can 
hardly  imagine  how  such  a  very  distinct  and 
well-marked  complaint  could  possibly  have 
escaped  description :  it  therefore  appears 
likely  that  in  this  instance  we  have  to  do 
with  a  modern— a  new  disease. 

Symptoms  and  Propagation  of  the  Disease. 
— After  a  child  or  jierson,  susceptible  of  the 
disease,  has  been  exposed  to  the  infection  of 
whooping-cough,  there  is  a  period  of  incuba- 
tion of  unknown  duration  ;   it  is  probably 
from  five  to  six  days,  but  there  is  an  almost 
insuperable  obstacle  to  any  great  accuracy  on 
this  point,   on  account  of  the    difficulty  of 
diagnosing  the  disease  in  its  earliest  stage. 
Its  first  visible  onset  is  almost  invariably 
marked  by  slight  fever  and  catarrh,  to  all 
appearance  differing  in  no  single  respect  from 
a   common  cold.    The  catarrhal   symptoms 
having  lasted  a  variable  time,  the  peculiar 
cough  sets  in,  and  the  patient  may  in  the 
intervals  of  the  paroxysms  be  in  the  enjoy- 
ment of  very  fair  health.   The  fits  of  coughing 
occur  at  variable  intervals,  and  are  generally 
very  distressing  to  witness.     The  following  is 
a  brief  outline  of  what  may  be  noticed  in  a 
moderately  severe  paroxysm.    The  sufferer 
suddenly  grasps  at  something  with  the  violent 
energy  of  a  person  about  to  be  suffocated 
by  drowning,  the  countenance  has  a  pecu- 
liar,   anxious    expression,    and    a  series  of 
rapid  expirations  succeed  each  other  until 
the  chest    is    entirely  emptied  of  air,   and 
the  first  symptoms  of  asphyxia  commence,  as 
seen    by  the  swollen    purple   face  and  the 
turgid  veins ;  at  last,  after  some  viscid  mucus 
has  been  expectorated,  the  spasm  relaxes  and 
the  breath  is  drawn  shrilly  in,  causing  the 
peculiar  noise  called  the  '*  whoop."     These 
frequent  paroxysms  not  unfrcqucntly  induce 
convulsions  from  the  intense  cerebral  conges- 
tion, and  they  almost  invariably  damage — at 
all  events,  for  the  time — the  respiratory  appara- 
tus ;  indeed,  the  fatality  of  whooping-cough  is 
mainly  due  to  complications,  such  as  bron- 
chitis, pneumonia,  kc. 

Pixtpagation  of  tJie  Disease.— There  is  really 
nothing  known  as  to  what  the  physical  nature 
is  of  the  animal  poison  producing  whooping- 
cough  ;  that  it  is  infectious,  and  capable  of 
striking  or  infecting  susceptible  children  or 
persons  a  considerable  way  off,  is  certain. 
Thus  the  present  writer  recently  investigated 
an  e))idemic  of  whooping-cough  in  a  work- 
house, and  found  that  at  a  time  when  it  was 
not  in  the  neighbourhood,  a  woman  tramping 
tlie  country  cjime  into  the  "house**  with  a 


child,   the   latter  suffering    from  whooi.iLk- 
cough.  Both  mother  and  child  were  separttec 
for  a  long  time  from  the  rest,  until  one  dav 
some  charitable  person  gave  a  treat  to  the 
inmates,  and  this  child  and  mother  partock 
of  tea  at  the  common  table  in  an  open  fidd. 
the  child  being  on  the  lap  of  its  mother,    h 
about  a  week,  seven  children  who  were  Kste4 
at  the  same  table,  but  not  in  contact  with  the 
child  or  mother,  all  simultaneously  or  nearlv 
so  became  affected  with  whooping-cough.    It 
is  from  seeing  such  cases  as  the  one  jcit 
related,  that  writers  on  the  subject  appear  to 
favour  the  idea  that  the  specific  poison  ii  of  a 
volatile  nature — a  kind  of  vapour.    Bot  if 
this  view  were   entirely  corect,  the  poiwn 
would  hardly  be  conveyed  and  retained  to 
long  by  **fomites,**  for  there  are  inttancei 
on  record  where  it  would  appear  ioIenUj 
certain  that  the  disease  has  been  convejed 
by  persons  in    their  clothes,  wiUking  some 
considerable  distance  from  one  place  to  the 
other.     Looking  at  the  whole  of  the  eridencf, 
the  most  probable  supposition  is  that  the 
specific  poison  of  whooping-cough  consisti  of 
material  particles  of  extreme  lightness  iml 
tenuity,  capable  of  being  expelled  by  the  coagh 
for  some  distance  as  well  as  floating  in  the 
atmosphere. 

Pathology  and  Morbid  Anatomy.  —  The 
morbid  anatomy  of  the  disease  has  hitherto 
done  little  to  clear  up  its  mystery,  for 
children,  as  before  said,  die  mainly  from 
complications.  It  is  therefore  difficult  to 
separate  those  changes  induced  by  the  poison 
itself  from  those  which  may  be  caused  hy, 
one  may  almost  say,  its  mechanical  effects. 
It  is,  however,  probable  that  the  morbific 
germ  mainly  determines  to  the  vagus  nerre, 
which  is  not  unfrequently  found  either  red, 
or  dense  in  texture,  or  otherwise  morbidly 
altered.  The  chief  and  most  constant  leuon, 
however,  observed  after  death  is  colLipie  of 
the  lung. 

Mortality.— The  mortality  from  whooping- 
cough  in  most  years  is  between  500  and  W) 
in  every  million  living  persons.  The  mean 
number  for  the  fifteen  years,  1854-71,  was 
C31  per  million,  the  maximum  and  miuimnm 
being  respectively  751  and  416.  Ninety-five 
per  cent,  of  the  total  deaths  from  whooping- 
cough  occur  in  children  under  five  years  of  sge. 

Prevention  of  Whooping-Coiujh. — There  we 
no  known  means  to  prevent  the  propagation 
of  whooping-cough  save  strict  isolation.  The 
infection  is  of  a  most  intense  character,  and 
unless  the  isolation  is  practically  perfect,  it  i« 
liable  to  spread.  Disinfectants  of  any  kind 
are  not  known  to  bo  of  practical  value. 

Vnnd^See  Akehometeb,  Climate;  kc 
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»— Wine  baa  been  very  accurately  de- 
fined by  Dr.  Dupro  to  be  **tho  fermented 
juic«  of  tlie  grape,  with  such  additions  only 
mm  are  esaential  to  the  stability  or  keeping 
quality  of  the  wine.**  This  definition  admits 
mm  unadulterated  those  wines  which  require 
tho  addition  of  spirit  in  order  to  preserve 
them — as,  for  instance,  those  of  Spain  and 
Portugal— whilst  it  excludes,  if  similarly  forti- 
fied, the  wines  of  Spain,  Portugal,  and  other 
■outhem  countries  which  require  no  such 
addition. 

The  principal  constituents  of  wine  may  be 
gathered  from  the  table  on  p.  652,  which  was 
drawn  up  by  Dr.  Hasaall.— (Food  and  Air, 
May  1874.) 

Besides  the  constituents  enumerated  in  the 
table,  wine  contains  glycerine,  formic,  suc- 
cinic, malic,  and  other  acids,  <»nanthic  ether, 
colouring  matters,  and  other  principles. 
Natural  wines  contain  from  6  to  12  per  cent. 
of  absolute  ethylio  alcohol  by  weight  (7*5  to 
14*6  by  volume).  In  fortified  wines  the 
alcohol  varies  from  12  to  22  per  cent.  In  all 
wines  traces  of  other  alcohols  exist. 

The  adulterations  of  wine  are  very  numerous. 

PorU  are  fortified  with  brandy,  coloured 
with  jenipiga,  elder-berry,  and  other  matters, 
plastered  with  gypsum,  and  mixed  with  in- 
ferior wines.  Salt  of  tartar  is  also  often  added 
to  give  it  an  appearance  of  age,  alum  to  in- 
crease the  brilliancy  of  its  colour,  and  occa- 
sionally lead  is  found,  which  has  been  probably 
added  to  clear  it. 

Sherries  Sire  plastered  and  fortified  to  a  very 
great  extent. 

Clarets,  Madeira,  C/iampagnes,  are  all  sub- 
ject to  very  similar  adulterations. 

Analysis  of  Wine. — The  analysis  of  wine,  in 
order  to  detect  adulterations,  or  to  form  an 
opinion  as  to  its  quality,  should  never  be 
undertaken  by  any  one  unless  he  is  thoroughly 
versed  in  the  practical  operations  of  chemistry. 

A  complete  analysis  of  wine  embraces  the 
following: — 

1.  Determination  of  alcohol. 

2.  Percentage  of  solid  residue. 

3w  Estimation  of  succinic  acid  and  glycerine. 

4.  Estimation  of  volatile  and  fixed  adds. 

5.  Estimation  of  ethers. 

6.  Estimation  of  sugar. 

7.  Estimation  of  albuminous  matters  and 
ammonia. 

8.  Estimation  of  tannin. 

9.  Estimation  and  analysis  of  ash. 

1.  Determination  of  Alcohol  in  Wine, — The 
percentage  of  alcohol  may  be  determined  by 
the  processes  described  in  article  Alcoholo- 
METRT,  or  by  Tabario*s  method. 

The  method  of  Tabarie  is  an  indirect  one, 
and  ii  much  used  in  those  laboratories  in 


which  a  large  number  of  wines  are  examined, 
for  it  possesses  the  advantages  of  expedition, 
and  is  suflQciently  accurate  for  all  practical 
purposes. 

The  specific  gravity  of  the  wine  having  been 
determined,  100  cubic  centimetres  are  taken 
and  the  alcohol  driven  otf  by  evaporation  in 
an  open  porcelain  dish  ;  distilled  water  is  then 
added  until  the  original  bulk  is  obtained ;  or 
if  still  greater  accuracy  be  desired.  Balling's 
modification  of  the  process  may  be  employed, 
which  consists  in  weighing  a  certain  quantity 
of  wine,  driving  off  the  alcohol  by  evaporation, 
and  then  bringing  the  product  up  to  the 
original  weight  by  distilled  water.  In  either 
case  the  percentage  of  alcohol  may  be  found 
by  the  following  formula: — 

1/  :D  =  1000  :  X 

ly  is  the  specific  gravity  of  the  dealcohol- 
ised  liquid  ;  D  the  specific  gravity  of  the  wine 
itself ;  and  X  will  be  the  specific  gravity  from 
which,  on  reference  to  the  tables  in  article 
Alcoholohetrt,  the  percentage  of  alcohol 
may  be  found. 

With  wines  containing  but  little  sugar  or 
extractive,  the  following  simpler  and  easier 
formula  is  sufficiently  accurate : — 

D  +  1000  -  ly  =  x. 

The  letters  in  each  have  the  same  signifi- 
cance. 

2.  Solid  JUsidue. — The  solid  residue  or 
amount  of  total  solid  constituents  in  wine  may 
be  estimated  by  two  methods,  the  first  of  which 
is  evaporating  10  or  20  cubic  centimetres  in  a 
porcelain  or  platinum  dish  to  dryness,  a  pro- 
cess at  once  tedious,  uncertain,  and  inaccurate, 
as  it  has  been  proved  conclusively  that  decom- 
position of  the  organic  solids  to  some  extent 
invariably  takes  place. 

The  second  method,  which  Dupr6  and  Thu- 
dichum  and  most  other  chemists  prefer,  is 
simply  to  take  the  specific  gravity  of  the  de- 
alcoholised  wine,  and  to  use  the  tables  given 
under  Sugar,  Estimation  of  ;  for  Balling  has 
shown  that  the  specific  gravity  of  solutions  of 
malt  extract  is  the  same  as  that  of  solutions 
of  cane-sugar,  and  if  true  for  malt  extract, 
it  may  be  assumed  true  also  for  wine  extract. 
In  wines,  however,  containing  much  ash,  as 
the  mineral  constituents  of  the  ash  seriously 
affect  specific  gravity,  for  in  a  given  specific 
gravity  they  contain  about  twice  as  much 
Kubstance  in  solution  as  a  sugar  solution  of  the 
same  gravity,  it  is  necessary  to  subtract  from 
the  percentage  of  extract  thus  estimated  the 
])ercentage  of  ash  found  in  the  same  wine ;  or 
if  the  amount  of  extract  without  the  ash  is 
required,  twice  the  percentage  of  ash  has  to 
be  subtracted  from  the  percentage  found. 
Dupr^  and  Thudichum  give  the  following 
examples  (p.  G33) : — 
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Ranentkaler,  1859  (£15  0km). 
Specific  graTitj  of  dcalcoholised  wine, 

PercentafTo  of  sufrar  [sec  table, 

Sugar,  Kstim atiox  or] 
PcrctfuUge  of  ash  found 

ToLil  solid  constitnents 
To  find  total  solids,  minus 
ash,  subtract  agiiin 


Sherry,  1865. 
Specific  gravitj  of  dealcoholised  wine, 

Porcntage  of  sugar  corresponding 

to  thi8 

Percentage  of  ash  found 

Total  solids    .... 
Subtract  ash 


10O8101. 
Fsrocnt 

2  041 
0170 

1-871 

0  170 

1-701 

1017-58. 
Peroent. 

4467 
0515 

8-952 
0-515 

3  437 


3.  Estimation  of  Svccinic  Acid  and  Glycerine. 
— Half  a  litre  or  a  litre  of  wine  is  decolourised 
"with  animal  charcoal,  filtered,  and  the  char- 
coal well  washed  with  water ;  the  filtrate  and 
'washings  are  then  eTaporated  down  nearly  to 
dryness  on  the  water-hath,  and  the  drying 
finished  in  a  vacuum.  The  residue  when  dry 
is  treated  with  a  mixture  of  one  part  of  strong 
alcohol,  and  two  and  a  half  parts  of  rectified 
ether.  The  ether  is  drivon  off  by  floating  the 
dish  in  warm  water,  and  the  whole  evai)orated 
again  on  a  water-bath;  the  residue  is  now 
neutralised  with  lime-water,  which  combines 
with  the  succinic  acid,  and  forms  succinate  of 
calciuDL  The  next  step  is  to  remove  the 
glycerine,  which  can  be  extracted  by  the 
ether-alcohol  before  mentioned.  The  glycerine 
can  be  estimated  by  weighing  the  residue 
before  and  after  extraction,  when  the  loss 
equals  glycerine,  or  by  evaporating  the  ether- 
alcohol  in  a  tared  dish  to  dryness. 

The  succinate  of  calcium  remaining  behind 
is  impure,  and  should  be  digested  in  spirit  to 
remove  extractive  and  other  matters  before  it 
is  finally  weighed. 

4.  Oeneral  Method  of  estimating  Acids  in 
Wine. — The  free  acids  in  wine  are  partly 
volatile  and  partly  fixed  ;  the  volatile  are,  for 
practical  purposes,  estimated  as  acetic  acid, 
the  fixed  as  malic  and  tartaric. 

The  general  method  of  estimation  is  an 
acidimetric  process. 

Twenty  cubic  centimetres  of  wine  are  suit- 
ably diluted,  and  a  fow  drops  of  an  alcoholic 
tincture  of  logwood  added.  To  this  mixture  a 
decinormal  solution*  of  caustic  soda  is  added 
from  a  burette  until  the  colour  changes  to 
pink  or  red.    As  in  some  wines  this  change  is 


*  I.e.,  conta'ning  4  grimmes  or  hjdrate  of  soda  in 
1  litre  of  water. ^ 


very  difficult  to  observe,  a  few  drops  of 
tincture  of  logwood  may  be  sprinkled  on  a 
porcelain  plate,  and  then  when  some  change 
in  the  aspect  of  the  wine  takes  place,  a  drop 
may  be  taken  by  a  glass  rod,  and  mixed  with 
one  of  the  logwood  drops.  In  this  way  the 
coloration  may  readily  be  observed.  So  long 
as  the  liquid  is  acid,  the  tints  will  be  yellow 
brown  or  bluish  green ;  but  as  soon  as  the 
alkali  is  slightly  in  excess,  a  very  distinct  pink 
colour  will  be  seen. 

The  volatile  acids  are  best  estimated  by 
difference ;  for  this  purpose  20  cubic  cen- 
timetres are  evaporated  down  to  a  thick 
viscid  fluid,  dissolved  in  water,  and  neutralised 
as  before.  The  difference  between  this  and 
the  first  determination  is  due  to  volatile 
acids,  and  may  be  expressed  as  acetic  acid. 

Estimation  of  Tartaric  Acid  and  BitarirtUe 
of  Potash.  —  Berthelot*s  metho<l,  although 
tedious,  is  perhaps  the  most  accurate  of  all 
for  this  purpose.  Twenty  cubic  centi- 
metres of  wine  are  mixed  with  100  cubio 
centimetres  of  a  mixture  of  equal  volumes  of 
alcohol  and  ether  in  a  well-stoppered  flask. 
The  same  process  is  employed  to  another  20 
cubic  centimetres,  but  with  the  addition  of 
potash  in  sufficient  quantity  to  neutralise 
about  one-fifth  of  the  free  acid  present.  Both 
bottles  are  allowed  to  stand  two  or  three 
days.  At  the  end  of  that  time,  owing  to  the 
insolubility  of  bitartrate  of  potash  in  strong 
alcohol,  there  will  be  a  deposit  of  that  salt 
in  both  bottles ;  the  first  will  represent  the 
bitartrate  of  }x>tash  jiresent  as  such,  the 
second  the  whole  of  the  tartaric  acid  the  wine 
contains.  There  is,  however,  always  a  small 
quantity  of  bitartrate  in  solution,  amounting 
to  about  '004  gramme,  which  equals  *2l  oubio 
centimetres  of  the  dccinormad  solution  of 
soda,  and  this  quantity  must  be  added  to  that 
which  is  found.  The  precipitates  from  both 
bottles  are  collected  on  separate  filters,  washed 
with  the  alcohol-ether  mixture,  finally  dis- 
solved in  water,  and  the  free  acid  determined 
by  soda,  as  previously  described,  making,  as 
before  said,  the  requisite  correction. 

Direct  Estimation  of  Malic  Acid.— Fiftj  or 
100  cubic  centimetres  of  wine  are  precipitated 
with  lime-water,  added  in  slight  excess  only. 
The  filtrate  is  evaporated  down  to  one-half, 
and  absolute  alcohol  added  in  .excess ;  the  re- 
sulting precipitate,  consisting  of  malate  and 
sulphate  of  lime,  is  collecteil  on  a  filter,  washed, 
dried,  and  weighed.  If  now  the  sulphate  of 
lime  be  estimated  in  another  quantity,  and 
the  amount  subtracted  from  the  total  weight 
of  the  precipitate,  the  remainder  equals  mal- 
ate of  lime. 

5.  Estimation  of  Ethers  in  Wine.— Ab  all 
ethers,  when  heated  with  au  alkali,  break 


up  into  Cheir  reipective  acid  elcohol.  it  it 
tberetoro  powiljle  to  Mtimato  ibeir  amouut 
by  indirect  mean*.  The  others  in  wine  are 
purtly  fiisd  and  partly  ^olattla ;  it  ii  therefore 
pouibU  to  aepatats  tbeie  ethers  by  distilla- 
tion, and  eititnite  them  leparatcly,  and  thii 
plan  baa  been  aitopted  by  DupK.  Two  hun- 
dred and  fifty  cubic  contimetre.  of  wine  are 
introducwl  into  a  fiaak  wiUi  a  bilateral  tulxi. 
and  200  cubic  centimetre!  diililled  oror,  with 
apecial  precautions  to  prevent  Ion  ;  tbo  dial  ' 
late  ii  made  up  to  250  cubic  osutimetrei  wi 
water,  and  the  free  acid,  eatimnted  in  1 
cubio  centimctrei ;  another  100  cubic  conti- 
metrci  are  dccompoaed  by  an  slknli.  and  the 
free  ncid  again  deterinined.  The  aecond  100 
cubic  centimetre!  will  of  caune  be  more  acid 
tlian  the  first ;  this  increaao  of  acidity  is  duo 
to  the  etber  which  tiM  been  decumpoaed,  ami 
therefore  the  amount  of  volatile  ether  can 
be  calculated  from  such  increase. 

TliB  filed  etbfr  is  detenuinad  by  evaporat- 
ing half  a  litre  of  wise  down  to  50  or  60  cubic 
eentiraetrB!  in  an  open  diih  on  the  water- 
bath  1  the  reaidue,  which  of  cuurie  contaiua 
no  alfohol,  ia  rendered  alkaline  with  aodiuni 
hydrate,  lome  tannin  added,  and  the  whole 
put  into  a  flask  ami  connected  with  a  con- 
den!er,  and  slowly  heated ;  the  fixed  ether 
present  i!  resolved  into  an  acid  and  an  alcohol, 
and  the  latter  diaUla  over ;  the  diitillat 
rendered  iligbtly  acid  by  sulphuric  acid,  and 
rediitillcd.  Tliis  second  diatilUte,  which 
may  amount  to  20  or  !S  cubic  centime 
contain!  all  tlio  alcohol  present  ai 
etliers  in  the  wine,  and  is  put  ia  a  >i 
■trong.  assay  flask,  mixed  with  10  cubic  c 
metre!  of  »a  oxidising  solution  compoied  nf 
147  grammes  of  bicbroniate  of  potitsh  and  2-.!0 
grainmen  of  !iOpburic  acid  made  up  to  140' 
cubic  centimetre!  by  water.  The  flank  i 
well  itoppered  by  caoutchouc,  and  firm! 
tied  down  by  canvaa  and  string.  It  i 
then  Buapended  ujiiiglit  in  a  wstcr-bath, 
tlio  neck  bning  abore  Ihe  water,  and  he 

removed,  the  eicesa  of  bichromate  reduced 
by  zinc  and  aulphurio  acid,  the  solution 
transferred  to  a  small  retort,  some  lulpburie 
acid  and  bitn  of  tubaeco-pi])e  ailded,  and  dis- 
tillcil  over  from  a  sperm aceti-batlu  It  will 
be  found  necessary  to  distil  at  least  thre< 
times  nearly  to  drynem,  each  time  adding 
water  to  the  contenta.  The  united  disttllatea 
contain  acetic  ncid,  which  it  the  reiult  of  the 
oxidation  of  the  aleohol.  Thia  acetic  acid 
may  be  determined  by  volumetric  aolntion  of 
aoda  in  the  ordinary  way,  nod  the  amouat  of 
alooLol  to  wLich  it  i»  eciuivalent  calculated 
out.  Although  this  proceas  would  appear 
Bomplei,  yet  the  quantity  of   alcohol  from 
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If  the  aroount  of  fruit-sugar  should  be,  as 
tcanionally  happens,  in  the  proportion  of 
le-half  to  one  of  grape-sugar,  the  wine  will 
low  no  jiolarisation,  for  these  proportions 
cactly  neutralise  each  other. 

7.  Th€  Albuminous  Mattm  and  Ammonia 
ay  be  estimated  in  wine  by  Wanklyn's  pro- 
as, fully  described  under  Water- Analysis. 
The  ammonia  and  albuminoid  ammonia  in 
;rtain  wines  are  as  follows  (Thudichuh  and 
TPRe):— 

AmtnonU  AmmooU 

frae.  AibuminuliL 

F»r  cent.  P«r  enit. 

Ingelheimer,  red       .        0  0051  0'3730 

Port,  1851  .                 .        00046  00888 
Sherry,  thirty  years  in 

bottle     .                .        0  0073  0  1807 

Madeira     .                         000-21  01581 

Mersteioer                 .        0  0021  0  3550 

Natural  port      .        .        0  0019  0  0527 

Port,  1805.         .                 0  0012  0  1760 

An  excess  of  albuminous  matter  frequently 
auscs  the  wine  to  become  sour,  and  to  be 
ttacked  with  fungoid  growths. 

8.  The  Tannin  may  be  estimated  as  described 
I  article  Tannin. 

9.  The  Estimation  and  Analysis  of  the  Ash 
I  wine  are  very  important,  and  are  never 
sglected. 

About  20  cubic  centimetres  of  wine  are 
aporated  down  to  dryness,  and  then  burnt 
a  platinum  crucible  or  shallow  dish  in  the 
lual  way,  and  carefully  weighed ;  the  weight 
ultiplied  by  5  is  the  total  amount  of  mineral 
atter  in  100  cubic  centimetres  of  wine.  The 
luble  portion  of  the  ash  is  now  dissolved  out 
r  irater,  and  the  solution  titrated  with  deci- 
»nnal  acid  {see  Alkalimetrt)  ;  the  phosphor- 
acid  is  now  estimated  by  the  Uranium  pro- 
as (see  p.  529) ;  the  chlorine  precipitated  by 
trate  of  silver  and  weighed,  and  the  sul- 
luric  acid  in  like  manner  by  Rolution  of 
iloride  of  barium.  The  insoluble  portion 
naists  almost  entirely  of  phosphate  and  car- 
mate  of  calcium  ;  hence  if  it  is  dissolved  in 
rdrochloric  acid,  the  solution  neutralised  by 
nmonia,  reacidified  by  acetic  acid,  and  the 
losphoric  acid  determined  volunietrically, 
id  the  result  expressed  iis  phosphate  of 
dcium,  this  can  be  subtracted  from  the 
•tal  weight  of  the  insoluble  residue,  and 
lus  the  carbonate  of  calcium  be  obtained. 
The  percentage  of  potassium  nnd  sodium 
ust  be  found  by  taking  another  weighed 
>rtion  of  ash,  boiling  it  with  water,  and 
Iding  a  slight  excess  of  barium  chloride 
id  hydrate  of  baryta  to  the  boiling  solu- 
on  ;  the  precipitate  is  then  filtered  off,  and 
loroughly  washed ;  to  the  filtrate  carbonate 
'  ammonia  must  be  added  in  excess,  and  the 
*ecipitate  filtered  off  as  before.  The  liquid, 
lUs  free  from  all  substances  except  the 
derides  of  potassium  and  sodium,  most  now 


be  evaporated  to  dryness,  and  very  gently 
ignited  to  expel  any  ammonia,  and  the 
weight  carefully  taken  ;  the  mixed  chloridea 
are  again  dissolved  in  water,  a  solution  of 
bichloride  of  platinum  added,  and  the  whole 
again  evaporated.  Lastly,  the  dry  residue  is 
extracted  frequently  with  spirit  of  80  per 
cent.,  and  the  pure  insoluble  double  chloride 
of  platinum  and  potassium  collected  and 
weighed  on  a  tared  filter  (100  parts  =  28*16 
of  chloride  of  potash) ;  this  weight  subtracted 
from  the  total  weight  gives  the  amount  of 
chloride  of  sodium. 

The  foregoing  analysis  of  the  ash  is  fairly 
complete,  as  other  constituents  are  seldom 
present  in  any  quantity.  The  chlorine  of  the 
ash  (if  any)  is,  however,  seldom  a  trustworthy 
indication  of  the  amount  of  chlorides  present, 
and  the  same  may  be  said  in  some  cases  of  tho 
sulphuric  acid  ;  hence  both  of  these  should 
always  be  estimated  by  precipitation  in  the 
ordinary  way  in  the  wine  itself. 

The  ash  from  a  litre  of  wine  examined  by 
Boussingault  contained— 

Gnunmat.     j 

Potash 0  84'J 

Lime 0*002 

Magneiia 0*172 

Phosphoric  acid      ....  0*412 

Sulphuric  acid  0  09tf 

Chlorine a  trace 

Carbonic  acid 0'2£0 

Sand  and  silica       ....  O'OOG 

019  per  cent.  —  1-870 

Although  the  amount  of  the  various  con- 
stituents of  the  ash  will  vary  a  little  in  differ- 
ent wines,  the  above  may  be  taken  as  a  fair 
guide  of  the  actual  composition  of  the  mineral 
or  saline  matter  of  unadulterated  wine. 

Colouring  Matters  of  Wine. — Various  colour- 
ing matters  are  added  to  wine,  especially  to 
port.  Black  cherries,  elder-berries,  logwood, 
are  all  extensively  used,  and  many  tests  have 
been  ])roposed  for  detecting  their  presence. 
The  juice  of  the  elder-berry,  as  well  as  the  dye 
from  logwood,  has  a  peculiar  spectrum  when 
fresh,  but  the  absorption  bauds  get  faint  if 
the  wine  is  old.  3Iany  observers  are  now 
diligently  working  at  this  subject,  and  in  all 
probability  some  really  reliable  tests  will 
shortly  be  discovered. 

IKTood,  Produots  of,  Combustion  of 

—See  Combustion. 

l^ool— "\Vo<»l  is  the  fine,  soft,  clastic  hair 
obtained  from  various  animals,  especially  from 
the  Sheep  tribe. 

The  filaments  of  wool  vary  in  thicknesa 
from  Y^v  *o  ^-^jf  of  an  inch,  and  may  be 
recognised  under  the  microscope  by  their 
cylindrical  shape,  and  by  being  clothed  with 
thin  scales  or  epidermic  cells. 
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The  adulteration  of  woollen  textures  with 
cotton  or  linen  may  be  recognised  by  boiling 
for  a  short  time  a  square  inch  of  the  fabric  in 
a  solution  of  caustic  soda  or  potash.  If  it  is 
pure  wool  it  will  be  entirely  dissolved.  If 
any  threads  remain  undissolved,  they  consist 
either  of  cotton  or  linen.  Of  these,  suoh  as 
have  acquired  a  dnrk  yellow  tinge  are  linen, 
while  those  which  have  retained  their  white- 
ness are  cotton. 

mrorka — Loosl  authorities  have  consider- 
able i)owers  to  execute  tcorks  of  a  sanitary 
nature. 

In  the  case  of  permanent  works,  such  as 
sewerage,  public  notice  must  be  given  of  the 
scheme,  and  facilities  given  to  the  ratepayers 
to  fully  acquaint  themselves  with  all  the 
details  (P.  H.,  s.  32  and  33) ;  and  in  case  any 
person  affected  serve  notice  in  TVTiting  on  the 
authority  that  he  objects  to  the  plan,  it  would 
appear  that  whether  his  objection  be  a  just 
one  or  not,  there  is  no  way  of  proceeding 
except  by  asking  the  Local  Government  Board 
to  appoint  an  inspector  to  make  an  inquiry 
upon  the  spot  (P.  H.,  s.  34).  And  since  the 
inquiry  is  always  expensive,  the  law  as  it 
stands  causes  occasionally  considerable  ob- 
struction to  sanitary  works,  as  it  puts  a  very 
great  power  into  the  hands  of  any  obstinate, 
quarrelsome  individual,  who  may  choose 
for  the  mere  sake  of  opposition  to  object 
to  a  scheme  which  may  be  for  the  public 
good. 

By  the  cases  of  the  Attorney-General  r. 
Birmingham  (22  J.  P.,  501  ;  4  K.  &  J.,  528), 
and  Southampton  Bridge  Company  v.  Local 
Board  of  Southampton  (28  L.  J.  Q.  B.,  41 ; 
8  £1.  &  Bl.,  801),  it  is  apparent  that  au 
authority  in  constructing  works  of  any  kind, 
sewerage  or  other,  must  not  commit  a  nui- 
sance, and  an  individual  damnified  may 
obtain  an  injunction  to  restrain  farther  pro- 
ceeding in  such  works. 

Where  a  notice,  plan,  or  description  of  any 
work  is  required  by  any  bylaw  made  by  an 
urban  authority  to  be  laid  before  that  autho- 
rity, the  urban  authority  shall,  within  one 
month  after  the  same  has  been  delivered  or 
sent  to  tlieir  surveyor  or  clerk,  signify  their 
approval  or  disapproval  of  the  intended  work 
to  the  person  proposing  to  execute  the  same ; 
and  if  the  work  is  commenced  after  such  notice 
of  disapproval,  or  before  the  expiration  of  such 
month  without  such  approval,  the  urban 
authority  may  cftuse  so  much  of  the  work  as 
has  been  executed  to  be  pulled  down  or  re- 
moved. 

"Where  an  urban  authority  incur  expenses 
in  or  about  the  removal  of  any  work  executed 
contrary  to  any  bylaw,  such  authority  may 


recover  in  a  summary  manner  the  amount  of 
such  expenses  either  from  the  person  execot- 
ing  the  works  removed  or  from  the  permi 
causing  the  works  to  be  executed,  at  their 
discretion. 

Where  a  local  anthority  may,  under  tbii 
section,  pull  down  or  remove  any  workbQ^oa 
or  executed  in  contravention  of  any  bylaw, « 
where  the  beginning  or  the  execution  of  iht 
work  is  an  offence  in  respect  whereof  tbe 
offender  is  liable  in  respect  of  any  bjlsw  to  t 
penalty,  the  existence  of  the  work  dariog  iu 
continuance  in  such  a  form  and  st^ate  xs  to  be 
in  contravention  of  the  bylaw  shall  be  deemed 
to  be  a  continuing  offence,  but  a  pensltjihiU 
not  be  incurred  in  respect  thereof  sfter  the 
expiration  of  one  year  from  the  day  when  the 
offence  was  committed  or  the  bylaw  vu 
broken.— (P.  H.,  s.  158.) 

Any  local  authority  may,  with  the  cooseot 
of  the  local  authority  of  any  adjoinin;;  dis- 
trict, execute  and  do  in  such  adjoining  diitrict 
all  or  any  of  such  works  and  things  ss  they 
may  execute  and  do  within  their  own  district, 
and  on  such  terms  as  to  payment  or  otherwiie 
as  may  be  agreed  on  between  them  and  the 
local  authority  of  the  adjoining  district; 
moreover,  two  or  more  local  aulhorities  may 
combine  together  for  the  purpose  of  execntiog 
and  maintaining  any  works  that  rosy  be  for 
the  benefit  of  their  respective  districts  orm 
part  thereof.  All  moneys  which  any  loeal 
authority  may  agree  to  contribute  for  defray- 
ing expenses  incurred  under  this  fiection  thall 
be  deemed  to  be  expenses  incurred  by  them 
in  the  execution  of  works  within  their  dis- 
trict-IP. H.,  s.  285.) 

Any  person  who  wilfully  damages  any  works 
or  property  belonging  to  any  k»cal  authority 
shall,  in  cases  where  no  other  penalty  is  pro- 
vided by  the  PubUc  Health  Act,  be  liable  to 
a  penalty  not  exceeding  fire  pouruU.-{?,  E, 
s.  307.) 

FokmE. 

Form  of  Order  to  permit  Exeeulion  of  Workt  Vy 

Owner. 


County  of 
lor  bopiugh,  *c..] 
to  wit. 


} 


WnsaEAS  complaint  hath  b««Q 
made  to  me.  E.  F.,  Esqaire. 
one  of  her  Majesty's  Justice*  o( 
the  peace  in  and  for  the  county  [or  borough,  &] 
of  ,  by  A.  2?.,  owner,  within  tbe 

weaning  of  the  Public  Health  Act,  1875,  of  certain 
premises  [describe  tittiation  of  premites  so  09  t» 
identify  them.],  that  C   1> ,  the  occupier  of  the  nid 
premises,  dotli  prevent  the  said  A.  B.  from  obeyiDf; 
and  carrying  into  effect  the  provisions  of  the  said  Act 
in  this,  to  irit.  that  he  the  said  C.  D.  doth  prerent 
the  said  A.  B.  from  {here  describe  the  usorks  (KM- 
rally,  according  to  circumstance&y  for  instance.  iMut: 
constructing  and  laying  down,  in  connection  vith 
the  said  house,   a  covered  drain,  so  as  to  commani* 
cate  with  a  sewer,  which  tbe  local  authority  under 
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said  Act  of  the  district  of  are      execute  the  same  ia  the  manner  required  bj  ttie 

itied  to  use,  such  sewer  being  within  one  hundred      said  Act. 

t  of  the  said  premises] :  And  whereas  the  said  |      Given  under  mj  hand  and  seal,  this 
X>.  harlng  been  dulj  summoned  to  answer  the  '  day  of  18    . 

1  complaint,   and  not  harinff  shown  suflScient  . 


ise  a^inst  the  same,  and  it  appearing  to  me  that 
!  said  worlcs  are  necessary  for  the  purpose  of  en- 
iag  the  said  A.  B.  to  obey  and  carry  into  effect 
>  prorisions  of  the  said  Act,  I  do  hereby  order 
it  the  said  C.  D.  do  Ipermit  the  said  A.  B.  to 


J.  S.     (L.  s. 


See  Nuisances,  Sewer,  &c. 


^KTorma— See  BoTHraocEPHALUS, 

SITES,  TAENIA,  &C. 


Para- 


T. 


I — This  plant  forms  a  large  esculent 
nber  derived  from  several  species  of  the  genus 
"Hotcorea,  a  group  of  climbing  plants  belonging 
0  tropical  climates.  It  is  eaten  by  the  inhabi- 
ints  of  New  Zealand  as  well  as  by  those  of  the 
Itst  and  West  Indies  and  the  South  Sea 
ilsnds,  and  holds  as  important  an  alimen- 
ury  position  in  tropical  countries  as  the 
nnmon  potato  does  in  Europe.  Parkes  gives 
te  following  as  being  its  composition : — 

CompotUion  of  Tom  (Dioscorea  sativa).  * 

Water 74*0 

Albuminates L'O 

Starch 10  0 

Sugar 0  2 

Pectlne 28 

Cellulose 2  2 

Fat 0-5 

Salts 1-3 

Yeaat — The  popular  definition  of  yeast  is, 
a.t  it  is  the  froth  or  the  deposit,  according 
the  character  of  the  fermentation,  of  far- 
Emitting  worts.  It  is,  however,  very  well 
town  that  yeast  is  in  reality  a  plant,  the 
ioroftcope  showing  that  it  consists  of  a 
umber  of  vegetable  cells,  and  experiment 
wTing  proved  that  under  particular  condi- 
3I1S  it  develops  into  a  mould  or  fungus  with 
Tial  fructification.  The  commercial  varie- 
as  of  yeast  are  principally  brewer's  yeast, 
erman  yeast,  and  patent  yeast.  The  first  is 
iti.ined  from  breweries ;  the  second  consists 
'  iporules  only,  with  little  adherent  mois- 
ire,  and  is  imported  in  bags;  whilst  the 
lird  is  made  artificially  by  preparing  an 
ifxuion  of  malt  and  hops,  and  then  adding  a 
ttle  yeast  to  the  liquid.  Yeast  may,  how- 
rexv  be  prepared  artificially  without  the  aid 
f  u  ferment.  For  example,  Mr  Fownes 
ivejf  the  following  receipt :  "Wheat  -  flour 
dxed  with  water  into  a  thick  paste,  is  to 
9  slightly  covered  and  set  aside  in  a  moder- 
;elj  warm  place.  An  agreeable  vinous 
lour  about  the  seventh  day  replaces  its 
revioos  disagreeable  Boumess,  and  it  is  then 


suitable  for  use  as  a  ferment.  If  not  required 
at  once,  it  may  be  made  into  thin  cakes  and 
dried. 

Yeast,  however  produced,  and  under  what- 
ever name,  appears  to  be  the  produce  of  the 
same  fungus.  This  has  received  the  name 
of  Torufa  cererisuE;  but  the  researches  of 
various  mycologists  would  rather  appear  to 
show  that  **it  matters  little  whether  we  take 
yeast,  achorion,  or  penicillium  spores,  the 
resultant  is  the  same,  and  depends  much 
more  on  the  food  or  nourishment  supplied ; 
whether  the  pabulum  contains  more  or  less 
of  a  saccharine,  albuminous,  or  nitrogenous 
material,  lactic  acid,  &;c.,  together  with  light 
and  temperature  ;  whether  we  have  a  mould 
(green  or  blue),  an  achorion,  or  yeast  fungus 
produced.*'— (Jabez  Hogg.) 

The  yeast  plant  is  chiefly  made  up  of  oval 
cells,  about  ^^9  of  an  in.h  in  diameter, 
filled  with  granular  or  nucleated  matter. 

There  would  appear  to  be  two  modifications 
of  yeast— viz.,  ofterhefe  (surface  yeast),  and 
unterhe/e  (sediment  yeast).  The  unterhtft  it 
the  ferment  of  the  Bavarian  beer,  and  is  pro- 
duced at  a  low  temperature— viz.,  one  not 
above  45"*  F.  The  unicrhefe  is  propagated 
mainly  by  spores  thrown  out  from  the  larger 
cells.  Surface  yeast,  on  the  other  hand,  it 
propagated  by  buds  or  oflFshoots,  and  requires 
for  its  rapid  development  a  temperature  of 
between  70**  and  80*  F. 

The  development  of  surface  yenst  may  be 
watched  under  the  microscope.  On  adding 
the  cells  to  wort,  the  nucleus  increases  and 
nearly  fills  the  parent  cell,  which  becomes 
ovoid,  and  ultimately  the  young  cell  buds  and 
becomes  separated  from  its  parent  or  con- 
tinues attached  to  it ;  in  about  three  hours, 
groujM  of  bodies,  by  this  process,  are  de- 
veloped, and  as  time  goes  on,  if  the  plant 
continues  under  favourable  conditions,  jointed 
filaments  are  produced. 

These  favourable  conditions  are  a  saccha- 
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riuc  Bolution  containiag  an  azotised  aabstance 
(which  may  be  simply  obtained  through  the 
death  anil  decomposition  of  pre-existing  cells), 
the  maiutenance  of  a  suitable  temperature, 
and  the  absence  of  any  substance  destroying 
the  vitality  of  the  cells. 

The  strong  mineral  acids,  the  alkalies, 
metallic  salts  —  such  as  nitrate  of  silver, 
corrosive  sublimate,  sulphate  of  copper,  ko. 
—  a  strong  solution  of  common  salt,  sul- 
phurous acid,  and  most  disinfectants,  affect 
the  vitality  of  the  yeast  plant,  and  at  once 
check  fermentation  when  commenced.  A 
number  of  substances  also  prertrU  fermenta- 
tion taking  place,  such  as  black  oxide  of  man- 
ganese, mercuric  oxide,  strychnia,  quinine, 
creosote,  turpentine,  and  many  essentL'd  oils. 

The  presence  of  20  per  cent,  of  alcohol 
or  upwanls  also  prevents  fermentation,  nor 
can  a  solution  containing  more  than  one-fourth 
of  its  weight  of  sugar  be  fermented. 

The  changes  which  take  place  in  a  saccha- 
rine liquid  are  very  interesting,  the  yeast  plant 
assimilates  sugar,  and  grows  at  the  expense  of 
the  nitrogenised  matters  in  the  liquid,  chang- 
ing the  sugar  into  alcohol  and  carbonic  acid. 

CUemical  Compotition  of  YeaU, — Mitscher- 
lich  gives  the  following  analysis  of  yeast— (1) 


when  in  a  condition  to  excite  fenneati&N; 
(2)  when  partially  exhausted  :— 


Carbon 
Hydrogen 
Nitrogen  . 
8ulphar 
Oxygen     . 


I. 
47 -O 
6-6 

S5  8 


1 
4T^ 

5» 


The  ash  of  yeast  is  entirely  eoai|KMd  4 
phosphates  of  potash,  soda,  lime,  sad  —f. 
nesin. 

Adullerationa  of  Yeast,— I>t.  Letbebyfont 
one  sample  of  German  yeast  adulterated  viik 
30  per  cent,  of  pipeclay.  Payen  fooitd  ■ 
one  case  35  per  cent,  of  starch,  and  fAim 
have  occasionally  identified  chalk. 

The  starch  is  easily  detected  by  the  mici^ 
scope  and  the  iodine  reaction,  whilst  ur  is. 
organic  adulterations  most  be  looked  for  in  tbe 
ash,  which  should,  as  before  said,  cmuisi  #»- 
tirely  of  phosphates. 

{Orpimen()  —  Sa  A^ 


Tellow 

SEMIC. 

Tellow  TeiwerSee  Fever,  Yellow. 

Tuooa  (Afanihot  vtiliuima)—The  root  ti 
this  plant  is  a  good  substitute  for  the  poti***^ 
and  is  more  digestible  than  the  yam. 


Z. 


I5DIAN-C0RN. 


(Zn  =  65.  Specific  gravity,  6-8  to  71; 
fusing.point,  773*^  =  412^  C.)-Zino  is  a  metal 
which  has  been  known  from  very  ancient 
times.  It  is  found  as  calamine  (sincio  car- 
bonate) in  Silesia  and  in  Belgium  ;  as  blende 
(zincic  sulphide)  in  the  Meudip  Hills,  Somer- 
setshire ;  and  as  rtd  oxide  of  zinc  in  New 
Jersey. 

It  would  appear  well  established  that  neither 
in  the  distillation  of  sine,  in  the  manufacture 
of  the  oxide,  nor  in  that  of  the  salts  of  sine  is 
there  the  slightest  injury  to  the  workman ; 
nor  has  it  been  proved,  although  often  asserted, 
that  the  fumes  and  dust  from  sino-works  have 
injured  cattle  grazing  in  the  adjacent  meadows, 
or  have  destroyed  vegetation. 

MM.  Petry  and  Labaye  some  years  ago 
were  requested  by  the  Royal  Academy  of 
Medicine,  Belgium,  to  undertake  an  inquiry 
into  the  m<U<idie  ccUamincurt,  the   alleged 


injury  done  to  aniroala  and  vei^tation  bjme 
fumes ;  they  carefully  examined  the  csnuei 
of  forty  beasts,  analysed  the  water  in  tin 
neighbourhood  of  the  works,  and  studied  tin 
aspect  of  the  vegetation,  and  came  to  the  eot* 
elusion  that  there  was  no  ground  for  cob* 
plaint  on  any  one  of  these  heads. 

Propertiei.—Zme  is  a  Iduish-white  metal, 
rather  brittle  at  ordinary  temperatures,  it 
a  very  moderate  heat  —  between  30/  tod 
312*  F.  (l.Wand  165-5' C.)-it  msybelaa- 
inated  and  wrought  with  ease ;  but  at  a  littk 
higher  temperature  it  again  becomes  brittle, 
at  a  still  higher  heat  it  fuses,  and  at  s 
bright  red  heat  it  is  volatilised,  the  fona 
taking  fire  if  exi>osed  to  air,  and  being  mitaB- 
taneously  converted  into  the  oxide. 

Zinc,  when  exposed  to  a  moist  atmospliere, 
becomes  covered  with  a  thin  coating  of 
oxide  perfectly  insoluble  in  water.  This  film 
protects  the  metal  from  further  change.  iU 
the  mineral  aoids  attack  nne,  as  also  do«  a 
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a  of  potash.  It  precipitates  most  of 
ylous  metals  less  oxidisable  than  itself 
netallic  state  from  their  solutions. 
Payen  and  Che^allier  made  several 
lents  on  the  action  of  brandy,  wine, 
,  olive  oil,  weak  soup,  strong  soup, 
ice,  on  zinc,  the  general  result  of 
vestigations  being  the  fact  that  zinc  is 
tie  acted  upon  by  olive  oil,  milk,  or 
but  that  alcoholic,  acetic,  saline,  and 
^uids  dissolve  a  notable  quantity.  M. 
ile  has  repeated  these  experiments 
[iiilar  results.  For  example,  he  deter- 
the  amount  of  zinc  dissolved  in  fifteen 
f  different  liquids  from  out  of  a  gal- 
iron  as  well  as  a  zinc  vessel.  The 
s  found  in  grammes  in  a  litre  of  the 
ve  liquids  were  as  follows  : — 


The  Liqnid 

The  Liquid 
from  die 

from  the 

OftlTwaiMd 

ZIucVmmL 

Lnon  V«Mal. 

idy     . 

• 

0-95 

0  70 

e 

• 

8  95 

410 

ige- flower  water 

050 

0-76 

gar  . 

.      3175 

60-75 

?  soup 

0-48 

100 

k  soup 

0-86 

176 

t                 •                • 

.        613 

7-00 

wat«r 

175 

0*40 

#r  water  . 

0-35 

0  30 

lied  water 

traces 

traces 

□ary  water 

none 

traces 

!  oil  . 

none 

none 

—Disregarding  its  great  commercial 
and  looking  upon  it  in  a  sanitary  light 

is  very  evident  that  zinc  is  a  metal 
rill  in  a  great  measure  displace  lend. 
I  cisterns,  in  pipes  conveying  water, 
ents,  and  in  vessels  used  for  the  carry- 
^ater,  has  been  proved  to  be  injurious, 
en  seriously  injurious ;  on  the  other 
dnc,  neither  as  a  metal  nor  in  the 
f  oxide,  has  ever  appeared  to  do  any 
hatever,  and  is  capable  of  replacing 
all  the  above  uses.  It  may  indeed  be 
hat,  as  a  carrier  of  common  water,  and 
,  zinc  is  absolutely  safe;  but  acetous 

or  those  liable  to  become  acetous, 
hers  which  have  been  mentioned^  act 
irfully  on  zinc,  that  its  use  appears 
in  the  latter  direction,  and  must  not 
nmended  for  vessels  employed  in  the 
tion  of  food. 

of  Zinc. — The  only  salts  of  zinc  of  any 
nee  arc  the  chloride  and  the  sulpliate. 
dride  is  a  most  powerful  disinfectant, 
the  basis  of  Burnett's  fluid  ;  it  is 
ly  adapted  for  the  preservation  of 
todies,  and  is  therefore  much  used  in 
ecting-room. 

d  cases  of  poisoning  by  chloride  of 
on  record  ;  it  is  a  powerful  corrosive 
tant  poison,  destroying  the  membrane 


of  the  mouth,  throat,  gullet,  and  stomach. 
The  symptoms  begin  at  once,  and  the  patient 
may  die  in  a  couple  of  hours  from  the  im- 
mediate effects  of  the  poison,  or  life  may  be 
prolonged  for  a  variable  time,  and  yet  death 
may  occur  from  the  secondary  effects.  Re- 
covery has,  however,  taken  place  from  large 
doses. 

TJu  itdphate  of  zinc  has  some  disinfectant 
powers,  but  there  are  so  many  disinfectants 
superior  to  it  that  it  is  not  likely  to  be  used 
extensively.  It  is  an  irritant  poison,  and  in 
large  doses  has  destroyed  life. 

Tests,— The  salts  of  zinc  in  acid  solutions 
give  no  precipitate  with  sulphuretted  hydro- 
gen, but  in  neutral  solutions  the  white  sul- 
phide is  thrown  down.  Sulphide  of  ammonia 
gives  a  white  precipitate  of  sulphide  of 
zinc ;  caustic  potash  and  soda  precipitate  the 
white  oxide ;  carbonates  of  the  alkali  metals 
throw  down  a  white  zincic  carbonate ;  and 
ferrocyanide  of  potassium  also  causes  a  white 
precipitate. 

From  organic  liquids  zinc  may  be  detected 
by  placing  the  liquid  in  a  platinum  crucible 
and  inserting  a  strip  of  magnesium ;  zinc  is 
then  deposited  in  the  metallic  state. 

Very  minute  quantities  of  zinc  may  be 
detected  by  treating  a  neutral  solution  with 
sulphuretted  hydrogen,  filtering,  dissolving 
off  the  filter  the  supposed  sulphide  with  hot 
nitric  acid,  and  mixing  it  with  a  little  nitrate 
of  cobalt.  It  is  now  precipitated  with  car- 
bonate of  soda,  collected  on  a  filter,  dried, 
and  incinerated  in  a  platinum  dish.  If  zinc  is 
present,  a  green  colour  will  be  produced.  This 
test  will  detect  I  in  100,000  parts.— (Bloxam.) 

Zymotic ZMseasea— The  term  ''zymotic, 
first  proposed  by  Dr.  Farr,  is  commonly  used 
merely  as  a  synonym  for  "  preventible,**  com- 
prehending all  the  principal  diseases  which 
have  prevailed  as  epidemics  or  endemics ;  in 
fact,  its  signification  is  so  loose  that  it  would 
be  advisable  to  confine  the  term  "zymotic  "  to 
infectious  or  contagious  non-parasitic  diseases 
in  which  there  is  a  multiplication,  a  zymosis, 
of  the  active  principle  in  the  body. 

If  this  definition  be  accepted,  zymotic 
diseases  would  include  such  diseases  as — 
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Smallpox. 

Cow  pox. 

Chick  ea-pox. 

Measles. 

Scarlet  fever. 

Dengue. 

The  "strangles  "  of 
horses. 

Erysipelas. 

EczfeiDu  episoottca 
(foot  -  and  •  mouth 
disease  of  cattle). 

Typhoid  fever. 

Dysentery. 

Biuderpest, 


Cholera. 
Trph^. , 

Plajrue. 

Relapsing  fever. 
Malignant  pustule. 
Puerperal  fever. 
Glanders. 
Varoy. 
Diphtheria. 
Whoopi  ng-couj(h. 
Cerebro-spinal  fever. 
Syphilis. 
Pneumonia  f 
Cancer? 
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WHien  sufficient  knowledge  of  these  diseases 
has  been  acqaircd,  it  is  probable  that  they 
^vill  admit,  like  different  species  of  plants 
and  animals,  of  a  more  or  less  strict  and  philo- 
sophical classification  ;  oven  with  our  limited 
knowledge,  several  of  them  show  alliances  of 
a  striking  character.  Thus  typhus,  relapsing 
fever,  and  plague  are  all  extremely  analogous. 
The  true  exanthemata — such  as  erysipelas, 
measles,  scarlet  fever,  and  dengue— are  another 
natural  group.  The  cnanthematous  diseases — 


typhoid,  dysentery,  and  rinderpest— fora 
third ;  whilst  the  exanthemata  are  coniM«: 
with  the  enanthemata  by  the  foot-aD'i-iQoa 
disease  of  sheep  and  oxen,  the  Utter  bb 
both  enanthematous  and  exanthenuKr 
eruptions  on  the  teats,  body,  muzzle,  coi 
ciding  with  eruptions  in  the  mouth  % 
intestines  when  the  diseane  is  seen  in 
most  intense  form.  See  Buxi)KDJs;CHnLn 
Erysipelas  ;  Fever,  Relapsixg,  Tii  aoi 
Typhus,  &c 
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Air  meter,  55. 
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of  country,  29. 

Diseases  Prevention,  203. 

of  factories,  217. 

1. 

Factory,  215. 

of  marshes,  358. 

isticus,  2. 

Gas    and    Water  Works 

of  mines,  2i9. 

2. 

FaciUties,  249. 

of  towns,  29. 

i   *> 

Gaswork  Clauses,  250. 

weight  of,  81. 

Improvement,  310. 

Albumen,  34. 

mines.  393. 

Infant    Life   Protection, 

Albuminose,  34. 

ion,  141. 

314. 

Albuminuria  from  bathing,  83. 

>. 

Labouring  Classes'  Lodg- 

Alcohol, 34. 

ing-Houses,  15. 

absolute,  35. 

.  1. 

Land  Clauses  Consolida- 

 in  disease,  37. 

4. 

tion,  325. 

Alcoholic  amblyopia,  37. 

3,  14. 

Local,  15. 

beverages,  42. 

2,  oy. 

Local  Authorities'  Loan, 

paraplegia,  37. 

,4. 

340. 

Alcoholism,  36. 

4. 

Local  Government,  15. 

Alcoholometry,  39. 

>ric,  4. 

Markets       and        Fairs 

Aldehyde,  44. 

«   4 

Clauses,  357. 

Ale,  86. 

c,  5,  28.  31. 

Merchant  Shipping,  305, 

Algae,  44. 

ions  from  various 

332. 

Alkali  Act,  44. 

tries,  C03. 

Metalliferous  Mines,  390. 

Alkalimetry,  45. 

Tom  alkali -works, 

Mines  Regulation,  390. 

Alkaloids,  47. 

Nuisance  Removal,  16, 

solubility  of,  49. 

L3. 

Petroleum,  436. 

Allen's  process  for  estimation 

j-anic,  12. 

Pharmacy,  437. 

of  tannin,  582. 

11. 

Public  Health,  16. 

Allspice,  pimento,  49. 

c,  12. 

PubUc  Works  Loan,  340. 

Almonds,  50. 

12. 

Sale  of  Food  and  Drugs,20. 

Altitude,  influence  of,  142. 

4. 

Sanitary,  18. 

Alum,  51. 

Sewage  Utilisation,  18. 

estimation  and  detection 

ucous,  13. 

Towns  Improvement,  18. 

of,  105. 

reus,  13. 

Towns  Police  Clauses,  18. 

Aluminum,  5L 

nfectauts,  4. 

Vaccination,  619. 

Amabele,  51. 

:e   of    ou  vegeta- 

Waterworks  Clauses,  647. 

Araasi,  51. 

Action  against  the  local  autho- 

Amblyopia, alcoholic,  37. 

rity,  330. 

Ambulance,  51. 

istinction  between 

Actresses,  use  of  white-lead  by. 

American  tent,  285. 

»e'r:uiiRh,  278. 

167. 

volante,  51. 

■ 

Adipocere,  504. 

Ammonia,  52. 

1,14. 

Adulteration,  18. 

from  the  alkaloids,  49. 

8. 

Act,  15. 

in  air,  34. 

ration,  15. 

Aerated  bread,  102. 

process  of  water-analysis. 

45. 

Aerobics,  219. 

64L 

is'  and  Labourers' 

Agaricus  campestris,  396. 

tests  for,  400. 

ings,  1875,  26(3. 

Age  of  children  in  factories, 

Amygdaline,  50. 

•use      Kegulation, 

216. 

A  my  lie  alcohol,  247. 

,  84. 

Ague,  25. 

Analysis,  53. 

ind  Wash -bouses, 

Air,  25. 

Analysts'  Society  definitions, 

'• 

analysis  of,  30. 

18. 

>Iincs  Regulation, 

disinfection  of,  188. 

Anchovies,  53. 

impure,  effects  of,  29. 

Anemometer,  54. 

•nLodging-IIouses, 

1 in  water,  estimation  of. 

Anerobies,  219. 

1      642. 

Aneroid  barometer,  75. 
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Aniline,  56,  401. 
Animal  diasta.^,  178. 

dust,  598. 

snbiitaBceB,    digestibility 

of,  1S5. 
Animalu,  bylaws  relative  to, 
115. 

iU-kept,  404. 

Anisette,  338. 

Aunatto,  56. 

Annual  mortality,  661. 

reiwrt  of  locid  authorit\', 

109, 
Annuity     certificates     under 

J^cal  Authorities*  Loan  Act, 

340. 
Anthracosis,  598. 
Anthrax,  304. 
Antidote,  58. 
Antidotes  for  acids,  4. 
Antimony  in  absinthe,  1. 
Antiseptics,  58,  187. 
Antozone,  422. 
Apoplexy.  379. 
Appeals,  58. 

against  order,  58. 

against  rate,  58. 

in  resi>ect  of  expenses,  59. 

respecting     validity     of 

vote,  59. 
Apples,  59. 

Appointment  of  medical  offi- 
cer of  health,  369. 

of  officers,  410. 

Apricot,  59. 

Aqueous  vapour,  elastic  force 

of,  308. 
Arbitration,  59. 
Arbitrators,  60. 
Areometer,  60. 
Argal,  583. 
Armenian  bole,  96. 
Amott's  ventilator,  622. 
Arrack,  61. 
Arsenic,  61. 

detection  of,  65. 

in  fly-poison,  239. 

Arscnite  of  copper,  103. 
Arson  ites,  67. 

regulation  for  sale  of,  60. 

Arseniuretted  hydrogen,  for- 
mation of,  65. 
Artesian  wells,  645. 
Artichoke,  67. 

Jerusalem,  67. 

Artificial    flowers,    manufac- 
ture of,  62. 

pepper,  435. 

Artocnr]>us  incisa,  106. 
Ascaris  lumbricoidcs,  67. 

mystax,  07. 

Ash,  67. 

of  barley,  73. 

of  coal,  composition  of, 

154. 
Ashes,  bylaws  relative  to  dis- 
posal of,  115. 
Ashpits,  bylaws  relative  to,  8. 

cleansing  of,  &c.,  115. 

Aspnrngin,  69. 
Asparagus,  69. 


Aspartic  acid,  69. 

Aspect  of  houses,  269. 

Assamar,  69. 

Atcherley*8  test  for  picric  acid, 
88. 

Atmometer,  69. 

Atropia,  69. 

Atropine,  48. 

Audit,  70. 

Auditor,  70. 

Australian  meat,  analyses  of, 
366. 

Autopsy,  70. 

Autumn,  influence  of,  on  dis- 
ease, 374. 

Autumnal  fever,  71. 

Babt-farmino,  314. 
Bacon,  7L 

Bacteroid,  origin  of  disease,  72. 
BaQey  Denton's  sewage-meter, 

526. 
views  on  water  -  supply, 

645. 
Bairs,  Dr.  An  cell,  system  of 

warming    and    ventilating, 

631. 
Bnllard  and  Pittas  patent  for 

warming    and    ventilating, 

631. 
Bankrupts,  disqualification  of, 

343. 
Banner^s  patent  cowl,  623. 
patent  disinfecting  appa- 
ratus, 613. 

patent  drain  trap,  612. 

Bannocks,  73. 

Banting's  diet,  184. 

Barges,  hygienic  condition  of, 

306. 
Barley,  73. 

meal,  74. 

Barometer,  74. 

correction  for  capillarity 

and  temperature,  76,  77. 

how  to  read,  76. 

management  of,  76. 

reduction  to  sea-level,  77. 

Barracks,  cubic  space  allowed, 

81. 
Bartlett's  analysis  of  rabbit's 

flesh,  479. 
Bai-yta,  hydrate  of,  82. 

water,  82. 

Bastards,  82. 
Bathing,  82. 

bylaws  relative  to,  115. 

near  a  public   footway, 

liability  to  indictment  for, 

84. 
Baths,  82. 

and    Wasb-houees   Act, 

15,84. 

and  wash-houses,  bylaws 

relative  to,  115. 

mud,  83. 

salt,  84. 

Riyard's  disinfectant,  190. 
Beale's  staining  fluid,  121. 

views  on  living  matter, 

262. 


Beans,  84. 

ash  of,  68. 

Bedding,  85. 

I^eds,  disinfection  of.  1$7. 

Beef,  analyses  of,  3C2. 

Beer,  85. 

adulteration  of,  87. 

analyses  of,  87. 

Cocculus  Indicas  in,  143. 

nutritive  value  of,  8*J. 

Beet,  ash  of,  68. 

Beetroot,  89. 

sugar,  570. 

Belgian     regulations    as  ti> 
prostitution,  46S. 

Beltmakers,  598. 

Bengali  cow,  milk  of,  3S5. 

Berkeley's     experiments    otj 
yeast,  246. 

Berlin,  prostitution  io,  470. 

Beverages,  alcoholic,  l!L 

Bicarbonate  of  soda,  5o^ 

Bichromate  of   potash,  volu- 
metric solution  of,  62!^.    , 

Bilharzia  haematobia,  &, 

Bioplasm,  252. 

Bird's,  Mr.  HiLckes,  proccnct 
of  simple  ventilatioD,  622. 

Births,  deatlis,   and  uckLca 
returns,  89. 

Biscuits,  90. 

Bixin,  57. 

Black  Assizes,  9L 

death,  92,  448,  449. 

jack,  92. 

pudding,  92. 

Blackley's  experiments  oa  pol- 
len, 454. 

Blacksmiths,  diet  of,  181 

Blasting  operationi,  393. 

Bleachers,   mean  duration  <»f 
life  of,  mortality,  &&,  GDI. 

Blind,  education  of,  93. 

Blindness   and  deaf  mutiiai, 
92. 

Blood,  93. 

boiler,  95. 

hsematozoon  of,  234. 

mineral  matters  of,  240. 

stains,  tests  for,  95. 

Blyth's  method  of  dealiof  litli 
sewage,  522. 

Board  of  Health,  GenersI,  %. 

Local  Government,  MS. 

local,  lapse  of,  348. 

Boat-race,  Oxford,  274. 

Boats,  95. 

bylaws  relative  to,  115. 

Body-searcher,  95. 

Bohemian  bole,  96. 

Boil,  96. 

Boiling,  loss  of  meat  in,  1C5. 

Bole,  96. 

of  Bois,  96. 

Bond  on  house-to-hooie  visita- 
tion, 290. 

Bond's  disinfectants,  170, 191, 
219. 

slop-tub,  547, 

Bone-boiler,  96. 

Bones,  96. 
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.,97. 

n  witliin  the  district 

jal  board,  'Sit 7. 

q  powers  of  local  au- 

js,  339. 

t<;r,  97. 

?phalu8  cordatus,  97. 

method    of    deter- 
alcoholic    strength, 

99. 

Iteration  of,  99. 
le,  27. 

iders'  ague,  27. 
sheep,  303. 
K). 

Iteration  of,  104. 
t,  106. 

ection  of,  243. 
and  stale,  103. 
ritive  value  of,  102. 
fs,     composition    of, 

593. 
(Is,  100. 
06. 

abattoir,  542. 
isonous,  363. 
)rt8, 178. 

107. 
is,  378. 
•7. 
)7. 
07. 
48. 

kers,  108,  593. 
at,  108. 
A-yres,   sanitaiy  state 

IX  tract.  108. 

,  bylaws  relative  to, 

thout  drainage,  x>en- 
r,  42'.». 
s,  108. 
245. 
}. 

75. 

ands,  bylaws  relative 
,115. 

unds,  regulations  re- 
ecting,  177. 
lalty  for    obstructing 
's  order  with  regard 

• 

)    disinfecting    fluid, 

,  bylaws    relative    to 

nduct  of,  115. 

luct  of,  109. 

>cal  boards,  342. 

1,  598. 

in  duration  of  life  of, 

ity,  &c.,  001. 

09. 

Iteration  of.  110. 

lysis  of,  1 10. 

action  of  foreign  fats 


Butter,  microscopical  examina- 
tion of,  112. 

rancid,  110. 

Butt«rine,  114. 
J^utton-makers,  598. 
Butyric  ether,  114. 
Bylaws,  114. 

for  hop-pickers,  278. 

for  removal  of  refuse,  508. 

penalties  under,  429. 

relative  to  buildings,  108. 

relative  to  lodging-houses, 

352. 
Bywash,  115. 

Cabbaoer,  11.5. 

Caffeine,  115. 

Cagliari  paste,  116. 

Calcium,  chloride  of,  116. 

Calculi,  116. 

Calorigen,  624. 

Camphor,  116. 

monobromated,  as  an  an- 
tidote for  stryclmia,  116, 
567. 

Camps,  117. 

(/anada  balsam,  117. 

Canals,  117. 

Ciincer,  118. 

contagious  nature  of,  118. 

of  ciumuey-sweeps,  128, 

577. 

Candles,  products  of  combus- 
tion of,  155. 

Canna  arrowroot,  559. 

Cantharides,  118. 

jpoisoning  by,  119. 

Cantharidine,  48. 

Caoutchouc- makers,  601. 

Capers,  119. 

Capsicine,  119. 

Capsicum,  119. 

Caramel,  120. 

Caraway  seeds,  120. 

Carbo-hydrates,  120,  211. 

function  of,  218. 

Carbon,  120. 

Carbonate  of  potash,  460. 

Carbonic  acid,  5,  2^,  31. 

expired,  2(M}. 

variation  of,  according  to 

season,  376. 

Carbuncle,  120,  47.S. 

Cardamom  seeds,  121. 

Carmine,  121. 

Carpenters,  598. 

Carrageen,  44. 

Carriers,  601. 

Carrots,  121. 

ash  of,  68. 

Carter,  Dr.  U.  V.,  353. 

Caseine,  121. 

vegetable,  331. 

Cassava  bread,  100. 

Cassella*s  air-meter,  55. 

Catarrhal  pneumonia,  451. 

Catchpits,  123. 

Catechin,  122. 
i  Catechu,  122. 

black,  122, 

I pale,  122. 


Catechu  tannic  acid,  122. 
Catgut-makers,  601. 
Cattle  plague,  436. 
Cayenne  pepper,  119. 
Cellars,  122,  429. 

of  Lille,  263. 

Cellulose,  123. 

Cement-workers,  593. 

Cephaelio  acid,  320. 

Cerasine,  123. 

Cerealin,  123. 

CesspiU,  123. 

Cesspools,  bylaws  relative  to, 

115. 
Chalicosis,  598. 
Chalk,  336. 
Chancre,  620. 
Channellings,  533. 
Charbon,  473. 
Charcoal,  124. 

biscuits,  90. 

burners,  .^98. 

vapour,  124. 

Charlock,  124. 
Cheese,  124. 

adulterations  of,  12  J. 

Cherry,  126. 

laurel  water,  126. 

Chestnuts,  126. 
Chicory,  126. 

adulteration  of,  127. 

Chillies,  128. 

Chimney-sweeps,  128, 577,598. 
Chimneys,  128. 

smol^,  128. 

wilfully  setting  on  fiie, 

237. 
Chinese  botanical  powder,  128. 
Chloralum,  128. 
Chloride  of  lime,  .^37. 

of  sodium,  553. 

Chlorides  in  rain,  481. 
Chlorine,  129. 

determination  of,  C33. 

Chocolate,  149. 

moth,  202. 

Cholera,  Asiatic,  bacteria  in, 
72. 

history  of,  130. 

nature  of,  130. 

orders  of  Council  relative 

to,  133. 

precursors  of,  1^^ 

prevention  of,  132. 

propagation  of,  131. 

English,  134. 

Chondrus  orispus,  44. 

(/hromate  of  potash,  460. 

Chronic  pneumonia,  451. 

(Jhurohvards,  134. 

Cider,  134. 

(?igars,  597. 

Cigar-workers,  598. 

Cinnamon,  134. 

Circulation,  diseases  of,  272. 

Cisterns,  580. 

Citric  acid  in  scurvy,  516. 

Citron,  135. 

Clay,  135. 

Cleanliness  as  a  disinfectant, 

188. 
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Cleanliness,  personal,  188. 
Cleansing  and  whitewashing, 

429. 
Clerk,  conduct  of  legal  pro- 
ceedings by,  329. 
Climate,  135. 

classification  of,  135. 

Clocks,  public,  143. 

Closets,  143,  46G. 

Clothes  as  carriers  of  iufec- 

tion,  147. 

disinfection  of,  189. 

Clothing,  144. 
Clothmakers,  598. 
Clouds,  147. 
Clover,  red,  ash  of,  08. 
Cloves,  148. 
Coach  makers,  598. 
Coal,  ash  of,  153. 

gas,  composition  of,  155 

gas,  manufacture  of,  247. 

Alines    Regulation    Act, 

390. 

smoke  of,  598. 

(^occulus  Indicus,  148. 
Cocoa,  149. 

adulteration  of,  150. 

ash  of,  150. 

nutritive  value  of,  150. 

Codfish,  150. 
Codliver  oil,  150. 
Coffee,  150. 

adulteration  of,  152. 

analysis  of,  152. 

chemical  composition  of, 

151. 
microscopical     structure 

of,  151. 
physiological   effects    of, 

151. 

preparation  of,  15L 

Cohesion  figures,  412. 
Colchicine,  153. 
Cold,  influence  of,  142. 
Collins*   disinfecting  powder, 

190. 
Colostrum,  153. 
Colouring  matters,  153. 

— ^ of  confectionery,  157. 

Combe's  anemometer,  54. 
Combustion,  products  of,  153. 

spontaneous,  236. 

Committee,  155. 

duties  of,  156. 

parochial,  15<x 

runxl  sanitary  authority, 

155. 

urban  sanitary  authority, 

loo. 
Common  Lodging-HouscsActs, 

15. 
Compensation,  157,  411. 
Condy's  disinfecting  fluid,  157. 
Confectionery,  157. 
Conia,  158. 
Connection    of    drains    with 

sewers,  538. 
Consumption,  440. 
Contagion,  158. 
Contagious  Diseases  Act,  159, 
160. 


Contagious    diseases,   jiersons 

suffering  from,  entering   a 

conveyance,  165. 
Contracts,  163,  429. 
Convalescents,  164,  315. 
Convesrances,  164. 
Convicts,  diet  of,  181. 
Con  volutin,  322. 
Cooking,  164. 
CooperwB  method  of  watering 

streets,  194. 
Copenhagen,  prostitution  in, 

470. 
Copper,  166. 

detection  of,  166. 

in  bread,  104. 

in  fruits,  245. 

in  pickles,  447. 

in  preserves,  464. 

in  the  human  body,  167. 

sulphate  of,  166. 

sulphate  of,  adulteration 

of,  166. 

vessels,  danger  of,  167. 

workers  in,  598. 

Copperas,  167. 
Coqueluche,  316. 
Come's  disinfectant,  190. 
Cottage  hospitals,  278. 
Cottages,  265. 

of  concrete,  270. 

Cotton,  168. 

spinners,  diet  of,  184. 

Country,  air  of,  29. 

Coupons  under  Local  Author!* 

ties'  Loan  Act,  341. 
Court  of  leet,  329. 
Courts,  168. 
Cream.  168. 

Crease  s  charcoal  filter,  235. 
Creches,  169. 
Cremation,  176. 
Crenothrix  polyspora,  169. 
Creosote,  169. 
Cretinism,  257. 

geographical  range  of, 258. 

Croup,  169,  185. 

Croupous  pneumonia,  452. 

Cubic  space,  169. 

Cullender-makers,  598. 

Cumin  seeds,  170. 

Cupralum,  170. 

Curcuma,  559. 

Curd,  170. 

Currants,  170. 

Curry  powder,  171. 

Cutlers,  liability  of,  tophthisis, 

598. 
Cyanide  of  potash,  460. 
Cyclops  quadricoruis,  171. 
Cyder,  134. 
Cysticerci,  171. 
Cysticercus  cellulosae,  172. 
Cysts  in  meat,  579. 

Dammar,  173. 
Dampness,  173. 

of  foundations  as  a  cause 

of  consumption,  447. 
Damp-proof  courses,  173. 
Diuiieirs  hygrometer,  307. 


Daphnia  pulex,  173. 

Darnel,  1/4. 

Dates,  174. 

Daturia,  174. 

Dauglish's  process  of  aentiii; 
biiead,  lOz. 

Dead,  disposal  of,  174. 

Deaf  mutism,  92. 

Dean*s  patent  drain  trap,61L 

Death,  canses  of,  562. 

mean  age  at,  562. 

returns  of,  89. 

Deaths,  verification  of,  177. 

Debentures  under  Local  Au- 
thorities* Loan  Act,  340. 

Defaulting  local  authority,^! 

Dengue.  177. 

Dep5t  d'ambulance,  5L 

DMks  for  schools.  512. 

Dew-point,  307, 308. 

Dextrine,  178. 

Dhoora,  178. 

Dhurra,  17& 

Dialysis,  178. 

Diamond-cutters,  598. 

Diarrhoea,  178. 

variations  of,  according  to 

season,  378. 

Diastase,  178. 

Diatoms,  178. 

Dickinson's  observationi  oo 
the  effects  of  alcohol,  30. 

Diet,  infants',  311. 

in  training,  610. 

Dietaries,  179. 

of  the  navy,  297. 

Digestibility  of  animal  tab- 
stances,  185. 

Digitaleine,  185. 

DigitaUne,  48.  185. 

Digitonine,  185. 

Digitoxine,  185. 

Diphtheria,  185. 

bacteria  in,  72. 

in  horses,  186. 

Disease,  geographical  distriba- 
tion  of,  186. 

Diseased  meat,  effects  of,  30;l 

Diseases  of  meat,  363. 

Disinfectants,  187. 

Disinfecting-chambers,  190. 

compounds,  190. 

Disinfection,  187. 

of  bedding,  85. 

of  houses,  notices  respect- 
ing, 403. 

of  sewage,  629. 

Distomata,  191. 

District  fund  account,  191. 

Improvement  Act,  'MS. 

local  government,  342. 

local  government,  of  Ox- 
ford, 34a 

Districts,  sanitary,  501. 

sanitary  united,  502. 

Ditches,  19L 

Division  hospitals,  285. 

Dochmius  duodenulu^  192. 

Drainage,  517,  535. 

of  houses,  notices  re$j»ect- 

ing,  403. 
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11)2,  517. 

!k,  536. 

nection   with    sewers, 


7. 


.se,  53G. 

jrference  "with,  when 
iSsing  under  a  cauul, 
7. 

sancc  from,  429. 
n,  536. 
e,  5,36. 

ds,  New  York  statutes 
ting,  39. 
mess,  38. 

uoilified  by  race,  38. 
)  and  Hayward's  sys- 
veutilatiun  and  warm- 
J5. 

method  of  estimating 
en,  401. 
level,  333. 

roper  keeping  of,  356. 
method  of  analysing 
Gol. 
2,  598. 
'cts  of,  193. 
jni nation  of,  192. 
sancc  from,  115. 
i»,  194. 
cific;iiion  of,  466. 

ections  of,  from  wnsh- 
3  head  in  cold  water,  1. 
osets,  143,  466. 
ufection  of,  189. 
tern,  520. 

)CcuM  hominis,  198. 
425. 

9. 

1  method  of  embalm- 
X). 
00. 

of  members  for  local 
J,  344,  Mo. 
n's  deodorisiug  fluid, 

ing,  200. 

ments    of    reservoirs, 

,  320.  [490. 

e,  50. 

;,  200. 

produced  by  food,  201. 

irivers,  601. 

and  \Valcs,  popula- 
%  45.5. 
rs,  598. 
ta,  425. 
,  201,  425. 
owers  of,  201. 
I  eletella,  202. 
c,  202. 

^ases,    prevention  of, 

,  379.  [203. 

1,  425. 

08,  204. 

04. 

aid,  397. 

>  disesisos,  seasonal  in- 

i  on,  579. 


Ervil,  205. 
Enrsipelas,  205. 
Ether,  206. 
Ethers  in  wine,  601. 
Euchlorine,  206. 
Eudiometer,  33. 
Eugleme,  206. 
Evaporation,  206. 
Evidence,  false,  330. 
Excreta,  207. 

amount  per  head,  208. 

money  value  of,  208. 

Excretine,  208. 
Exercise,  208. 
Exhumation,  211. 

evil  effects  of,  466. 


Expenses,  212. 

general,  213. 

of  port  sanitary  autho- 
rity, 212. 

of  rural  sanitary  autho- 
rity, 213. 

private        improvement, 

212. 

special,  214. 

under  Public  Health  Act, 

recovery  of,  330. 

with  regard  to  defaulting 

local  authority,  351. 

Exposure  of  infected  persons 
or  things,  429. 

Extract  of  meat,  363. 

Factory  Acts,  215. 

Factories,  air  of,  217. 

ventilation  of,  404. 

Fairs,  217. 

bylaws  relative  to,  115. 

Famine,  217. 

Farcy,  254. 

meat,  364. 

Farinaceous  food  for  infants, 
313. 

Farm-labourers,  diet  of,  1S4. 

Farriers,  598. 

Fat,  217,  240. 

functions  of,  240. 

Fellmonger,  219. 

Fermentum  cerevisiae,  219. 

Ferralum,  219. 

Ferrier  and  Burden  Sander- 
son's exi>erimenttt  on  bac- 
teria, 71. 

Fever,  219. 

autumnal,  71. 

bilious  remittent,  220. 

continued,  220. 

relapsing,  221. 

typhoid,  225. 

typhus,  228. 

yellow,  231. 

Fevers,  eruptive,  221. 

malarious,  221. 

simple  continued,  225. 

Fibrine,  257. 

Field,  general,  hospital,  285. 

Field  8  tank,  647,  581. 

Figs,  232. 

Filaria  dracunculus,  232. 

sanguinis  hominis,  234. 

Filemakers,  598. 


Filters,  234. 

Filth,  bylaws  relative  to,  115. 

Filtration  of  sewage,  528. 

intermittent,  624. 

Firebricks,  107. 

Fire-engines,  provision  for,  by 
urban  authority,  235. 

places    consuming   their 

OMm  smoke,  404. 

places,  open,  630. 

plugs,  237. 

Fish,  237. 

boiling  of,  106. 

effects  of  impure  water 

on,  496. 

inspection  of,  243. 

Fitzroy  oarometer,  75. 

Fleck's  process  of  estimating 
tannin,  682. 

Flintcutters,  598. 

Flounder,  237. 

Flour,  237. 

Indian-corn,  310. 

mite,  2. 

Flowers,  artificial,  62. 

Flukes,  239. 

Flummery,  239. 

Flush  tank,  581. 

Flux,  bloody,  239. 

Fly-poison,  239. 

Fogs,  239. 

Foie  gras,  .^39. 

Fomites,  239. 

Food,  239. 

dynamic  value  of,  194. 

energy  ^)roduced  by,  201. 

inspection  of,  243. 

thermotic  power  of,  241, 

242. 

Foot-and-mouth  disease,  364. 

milk  in,  386. 

Footsoreness,  243^ 

Form  of  rentcharge,  489. 

Fortin*s  barometer,  76. 

Foundling  hospitals,  243. 

Foundlings,  240. 

Fousel  oil,  248. 

France,  population  of,  459. 

Franklin  s  reversible  grate, 
631. 

Eraser's  disinfecting  apimrat  us, 
190. 

Freezing  mixtures,  244. 

French  bole,  96. 

regidations  as  to  prosti- 
tution, 467. 

Friendly  societies,  399. 

Frijoles,  244. 

Frogs,  245. 

Fruit,  245. 

disinfection  of,  243. 

Fumes  from  smelting  lead  ore, 
326. 

Fumigation,  246. 

Fungi,  245,  396. 

in  bread,  103. 

Fusel  oil,  246. 

Galton*8  ventilating  fireplace, 

624. 
Gamboge,  247. 
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Gamboge  in  mustard,  detec- , 

tion  of,  399. 
Gamgee*8  method   of   killlDg 

animals,  14. 
method     of     preserving 

meat,  367. 
Gas,  217. 

and  Water  Works  Act, 

249. 

coal,  composition  of,  247. 

beating  by,  630. 

of  marshes,  361. 

poisoning  by,  248. 

stoves,  624. 

supply  of,  251. 

testing  of,  251. 

use  of  in  ventilation,  625. 

works,  247. 

Gasaliers,  ventilation  for,  248. 
Gnunal*8     preserving    liquid, 

200. 
Geissler*8  alcoholometer,  41. 
(Jeltttine,  97,  252. 

process  for  estimation  of 


tannin,  581. 

General  district  rate,  486. 

Geographical  distribution  of 
disease,  186. 

George's  calorigcn,  624. 

Germs,  252. 

(j^orm  theory  of  disease,  253. 

Ghee,  253. 

Gilders,  601. 

Gin,  253. 

adulterations  of,  254. 

Ginger,  254. 

Glaisher's  thermometric  cor- 
rections, 594. 

Glanders  and  farcy,  254. 

meat  of,  364. 

Glass-workers,  598. 

Glaziers,  598. 

Glove-making,  446.  698. 

Glovers,  diet  of,  184. 

Glucose,  256. 

Gluten,  256. 

Glutinj  256. 

Glycenne,  257. 

estimation   of,   in  wine, 

653. 

jelly,  257. 

Glycyrrhira  glabra,  338. 

(»lycyrrhizine,  338. 

Goitre,  257. 

cause  of,  258. 

geographical    range    of, 

258. 

Gonorrhoea,  620. 

(Gooseberry,  259. 

Gorge's  method  of  preserving 
meat,  3()7. 

Grains,  260. 

Grapes,  260. 

Grape  sugar,  256,  570. 

Grasses,  poisonous, 260. 

Grates,  630. 

Gravatt's  Dumpy  level,  333. 

(Jreengage,  analysis  of,  451. 

Greenway's  hospital  wards, 
285. 

Grindstone-makers,  598. 


Groats,  260. 

Groning's  method  of  alcoholo- 

metry,  25. 
Gruel,  260. 
Guaiaconic  acid,  260. 
Guaiacum  resin,  260. 
Guaiaretic  acid,  260. 
Guinea  worm,  232. 
Gum,  261. 

estimation  of,  2G1. 

Gunpowder,  261. 

gases  from,  393. 

Gymnasium,  2^33. 
Gymnastic  exercises,  263. 

Habitations,  263. 
Hackney  carriages,  164. 

bylaws  relative  to,  115. 

Haddock,  270. 
Haematoxylon,  352. 
Hsematuria,  89. 
Hairdressers,  598. 
Hair-dye,  168. 
Hamburg  powder,  271 


Hospital  constructioD,  2^. 

cottage,  28a 

dietaries,  180, 

for    infectious   dikeoAcs, 

288. 

ships,  287. 

Hospitals,  278. 

cubic  space  of.  170. 

separation  of  fever  cas^« 

from  general  cases,  280. 
nc>Ui\  Dieu  in  1777,  271*. 
Houses,   cleaning,  notices  re- 
specting, 403. 

construction  of,  268. 

country,  264. 

false    statements  as  to, 

429. 

town,  264. 

Houseless  i)opulati<m,  4.>7. 
House  -  to  -  house    insfiectioo, 

290. 
Hughan*s  sewage  process,  522. 
Humidity,  influence  on  hie&ltb 

of,  142. 


Hammer  s  process  of  estima-   Huts,  cubic  space  of,  170. 


tion  of  tannin,  582. 

Hardness  of  waters,  638. 

Harness-makers,  598. 
I  Hashing,  165. 

Hatters,  598. 

Haughton's  formula  for  mea- 
suring work  done  by  walk- 
ing exercise,  211. 

Heart  disease,  271. 

cause  of,  273. 

fungoid,  72. 

geographical  distri- 
bution of,  272. 

Heart,  overstrainingof  the,273. 

Heat,  influence  €»f,  on  human 
system,  142. 

Heights,  measurement  of,  77. 

Helianthus  tuberosus,  67. 

Hellebore,  274. 

Heller's  experiments  with  re- 
gard to  bacteria,  72. 

Henbane,  275k 

Herring,  275. 

Highway  rate,  276. 

Highways,  276, 

Hill*8  sewagei>Tocc8s,  522. 

Hocheimer,  2i  6. 

Hock,  276. 

Holden's  method  of  dealing 
with  sewage,  522. 

Holland,  prostitution  in,  470. 

Holland's  method  of  estimat- 
ing nitrates  in  water,  64L 

Honey,  277. 

Hop-pickers,  277. 

bylaws  relative  to  lodging 

of,  115. 

Hop-picking,  277. 

Hops,  ash  of,  68. 

Horse  -  flesh,    nuisance    from, 

323. 
j  Horse-radish,  278. 
I  Horses,  278. 

'  Horsley's  process  of  analysing 
;     milk,  3i;9. 
'  Hose-weavers,  diet  of,  184. 


Hydrometer,  290, 

Sykes*,  39. 

Hydrophobia,  290. 

prevention  of,  293. 

Hygifene,  293. 

military.  294. 

naval,  296. 

private,  294. 

public,  293. 

school,  509, 

Hygrometer,  307. 

Hygroscopic  power  of  cert&in 
fabrics,  145. 

Hyoscyamia,  309. 

Hyposulphite  of  sodn,  volume- 
tric solution  of,  628. 

IcK,309. 

Ilf  racombe,  epidemic  of  diph- 
theria, 186. 

mutation,  83w 

Improvement  Act  district, 
310,  348. 

Incubation,  period  of,  in  van- 
ous  diseases,  109. 

Indian-corn,  310. 

hemp,  311. 

Industrial  Dwellings  Com- 
pany, 265. 

Infant  Life  Protection  Act, 
814. 

Infants,  diet  of,  311. 

mortality  of,  313, 380. 

Infected  houses,  letting,  305. 

Infection,  314. 

carried  by  clothes,  147. 

Infectious  diseases,  314. 

notice  by    lodging-house 

keepers  of,  352. 

Infectious  pneumonia,  452. 

Influenza,  365. 

Inspect,  duty  of  local  authority 
to,  404. 

Inspection,  house  -  to  •  hoose, 
290. 

of  animals,  3C6. 
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Inspection  of  meat,  3()G. 

Inspector,  appointment  of,  31 7. 

iluties  of,  318.  ! 

of  nuisAnces,  316.  1 

remuneration  of,  318. 

term  of  office  of.  318. 

Inspectors  of  food,  243. 

Local  GoTemment  Board, 

319. 

Interment,  177. 

Intermittent  supply  of  water, 
647. 

Intestinal  concretions,  causes 
of,  410. 

Intoxicating  liquors,  regula- 
tion of,  43. 

Intoxication  from  Indian 
hemp,  311. 

Iodine,  319. 

volumetric  solution  of, 628. 

Ipecacuanha,  319. 

Iron,  321. 

moulds,  321. 

jnpes,      purification      of 

water  in,  C4r». 

volumetric    solution    of. 


628. 
Isinglass,  321. 
Isolation,  321. 
Italy,  i)opulation  of,  458. 

Jail  feveti,  229. 

Jalupa,  322. 

Jalapine,  i^22. 

Jamaica  pepper,  322. 

Jatropha,  559. 

Jellet's  p<»lanmeter,  573. 

Jenner.  discovery  of  vaccina- 
tion by,  618. 

Jewellers,  mortality  of,  600. 

Joiners*  liability  to  T)hthisi8, 
598w 

Journeymen,  598. 

Juke's  method  for  consump- 
tion of  smoke,  552. 

Kangaroo,  323. 

Kennels,  323. 

Kidney,  32.^ 

King,  Dr.  Slade,  on  diphtheria, 

186. 
Kirschwasscr,  338. 
K«)umi88,  323. 
Kreosote,  109. 
Kiimmel,  338. 

Labarraque's      disinfectant, 

191. 
Labourers,  diet  of,  180. 
Labouring     classes*     loilging- 

house!),  15. 
Lace-making,  446. 
lectin,  323. 

Lacto-butyrometer,  324. 
Lactoscope,  324. 
Lactose,  32:). 
Laroinaria  digitata,  44. 

saccharina,  44. 

Lamprey,  324.  I 

Lancaster,   Duchy  of,  special 

provision  relating  to,  325.      [ 


Lands  Clauses    Consolidation 

Act,  325. 
letting  and  purchase  of, 

325. 
Lard.  326. 

Lark  s  method  of  smoke  con- 
sumption. 552. 
Larnaud's  disinfectant,  191. 
Lathyrus  sativus  in  bread,  105. 
Latrines  for  camps,  117. 

for  hop-pickers,  278. 

Jenning*s  patent,  82. 

Lavatories,  school,  510. 
Lavers,  44. 
Lead,  326. 

in  aerated  water,  328. 

in    cosmetics   and    hair- 
dyes,  168. 

pipes,  328. 

Leather,  .329. 
leather-dressers,  329. 
Ledoyen's    disinfecting   fluid, 

19L 
Leek,  329. 
Leet,  court  of,  329. 
Legal  proceedings,  329. 
Legumine,  331. 
Lemnian  bole,  96. 
Lemon,  331. 

juice,  331. 

juice  when  first  supplied 

to  merchant  vessels,  29o. 
Lentils,  332. 
Letting  and  purchase  of  lands, 

325. 
Lettuce,  333. 
Lettuces,  ash  of,  68. 
Levelling,  333. 
-7-  staff,  33a 
Librarians    lending    infected 

books,  551. 
Libraries,  334. 
Lice,  334. 
Lichens,  335. 
Liebig*s  extractum  camis,  306. 

food  for  infants,  312. 

Liemur*s  pneumatic  system, 

521. 
Life,  expectation  of,  562. 

mean  duration  of,  562. 

probable  duration  of,  562. 

Lightj  335. 
Lightmg  streets,  249. 
IJghts,  330. 
Lignin,  123w 
Lime,  336. 

carbonate  of,  336, 

chloride  of,  33<i. 

sulphate  of,  336. 

Limes,  adulterations  of,   331, 

332. 
Lind's  wind-guage,  54. 
Lino  of  buil£ngs,  108. 
Linen,  338. 
Linseed,  338. 
Liqueur,  33S. 
Lithographers,  598. 
Litmus,  339. 
Liver,  3:^9. 
Lobster,  342. 
Local  authorities,  342. 


Local    authorities,  borrowing 
powen  of,  339. 

defaulting,  351. 

union  for   the   purpose 

of  preventing  epidemic  dis- 
eases, 203. 

Local  authority,   obstruction 
of,  400. 

board,  349. 

Government  Board,  340. 

government  district,  312, 

343. 
Locksmiths,  398. 
Locomotives,  to  consume  their 

smoke,  552. 
Lodging-houses,  351,  429. 
Lodgings,  352. 
Logwood,  352. 
Long  pepper,  453. 
Louse,  334. 
Lunatics,  diet  of,  180. 
Lupulite,  353. 

Maccaroni,  353. 

Mace,  353. 

Mackinnell's   method  of  vcn- 

tUation,  622. 
Madeira,  652. 
Madura  foot,  353. 
Magnesia,  354. 
Maue,  310. 
Malabar  pepper,  432. 
Malaria,  358. 
Malarious  fever,  221. 

yellow  fever,  221. 

Males  and  females,    relative 

proportion  of,  455. 

Malt,  354. 

Manganese,  ehloride  of,  355. 

Manure,  ashes  as,  69. 

notices  respecting,  409. 

Manures,  355,  429. 

Map  of  sewerage,  538. 

Maranta  arrowroot,  559. 

Maraschino,  338. 

Marble,  workera  in,  598. 

Marchand's  Utcto  •  butyrome- 
ter,  324. 

Mare^s  milk,  323. 

Margarine.  218. 

Markets.  357. 

and  Ffirs  Clauses  Act.  357. 

bylaws  relative  to,  115. 

Marriage,  ^^7. 

Manala,  652. 

Marsden*s  sewage  process,  522. 

Manhes,  358. 

Marsh's  test  for  arsenic,  66. 

Masons,  598. 

Mat^,  360. 

Material  of  houses,  267. 

Mathieson's  differential  ther- 
mometer, 593. 

Maximum  thermometer,  593. 

Negretti  and  Zambra'«, 

593. 

Measles,  361. 

bacteria  in,  72. 

in  the  pig,  symptoms  of, 

172. 
Measly  pork,  172. 
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Meat,  3G1,  429. 

chantcteriftics  of    good, 

365. 

cooking  of,  165. 

dueaaes  of ,  363w 

extract  of,  366. 

Meats,  preserved,  367. 

Meconic  acid,  367. 

Medical  officer  of  health,  3Ga 

appointment  of,  36i8. 

duties  of,  36a 

qualifications  of,  369. 

routine  work  of,  371. 

Merchant  service,  363. 

rations  of,  304. 

Shipping  Act,  305,  332. 

Mercurialismus,  373. 

Mercurial  tremors,  373. 

Mercury,  372. 

Metallic  dust,  598. 

MetalUferous  Mines  Act,  390. 

Metals,  estimation  of,  in  water, 
642. 

Meteorological  conditions,  in- 
fluence of,  on  health,  374. 

on  yellow  fever,  22L 

Microphytes,  ^SO, 

Alicroscoije,  380. 

Microscopical  examination  of 
hutter,  112. 

examination  of  water,  634. 

Microzjrmes,  71,  38L 

Midwives,  unskilled,  effects  of, 
on  infant  life,  313. 

Military  hospitals,  2S5. 

hygidne,  294. 

Milk,  381-390. 

adulterations  of,  386. 

analysis  of,  387. 

ash  of,  382. 

camel's,  ash  of,  382. 

cat*s,  ash  of,  382,  383. 

composition  of,  38L 

condensed,  389. 

cow's,  ash  of,  382,  383. 

determination  of  richness 

of,  by  lactoscope,  324. 

dog's,  ash  of,  382,  38.3. 

Horsley's  process  of  ana- 

lysing,  38a 

in  foot  -  and  -  mouth  dis- 
ease, 386. 

inspection  of,  243. 

mare's,  ash  of,  382,  3a3.1 

putrid,  analysis  of,  389. 

preserving,  ^9. 

sheep's,  ash  of,  382,  383. 

Millers,  598. 

MiUet,  390. 

Mineral  dust,  598. 

matters  of  food,  240. 

waters,  390. 

waters,  English,  391. 

waters,  Germany,  392. 

Miners,  393,  698. 

Mines,  390. 

air  of,  29. 

•—;—  Kogulation  Act,  890. 

Minimum  thermometer,  593. 

Mitscherlich's  experiments  on 
fermeutation,  219. 


Mitscberlich's  process  for  the 
detection  of  phosphorus, 
439. 

Mixed  dust,  59a 

Molasses,  393. 

Monasty's  sewage  process,  522. 

Morelle,  396. 

Morgue  (Paris),  305. 

Morin's  anemometer,  55. 

Morphia,  393. 

Morphine,  39X 

Mortality,  calculation  of,  562- 
564. 

from  heart  disease,  271. 

from  influenza,  316. 

from  scarlet  fever,  223. 

infant,  313. 

— -  in  public  institutions,  47L 

in  the  army,  295. 

Mortgage,  394,  429. 

of  rates,  394. 

Mortuaries,  bylaws  relative  to, 
115. 

management  of,  115. 

Mortuary,  public,  395. 

Moulders,  598. 

Mouldiness  of  bread,  104. 

of  the  lungs  of  a  duck, 

245. 

Mud  baths,  83. 

of  towns  as  manure,  3.^5. 

Mulder's  analysis  of  tea,  587. 

Muso&rdine,  245. 

Museums,  public,  bylaws  rela- 
tive to,  115. 

Mushroom,  396. 

Mussel,  397. 

Mustard,  397. 

Mutual  Aid  Society,  399. 

Mycetoma,  353. 

Mycosis  endociutlii,  400. 

Myronate  of  potash,  397. 

Myrosine,  397. 

Narbonne  hoxet,  277. 

Natal  arrowroot,  559. 

Natural  processes  of  ventila- 
tion, 621. 

Naval  hygiene,  296. 

Navy,  dietaries  of,  297. 

Needlemakers,  phthisis  a- 
mongst,  598. 

Needlewomen,  diet  of,  184. 

Nessler  test,  400. 

Nicholson's  method  of  estimat- 
ing nitrates  in  water,  64L 

Nicotine,  400. 

Nitrate  of  potash,  460. 

Nitrates,  determination  in 
water,  639. 

in  water,  453. 

soda,  553. 

Nitrobenrole,  56,  401. 

Nitrogen,  28,  34. 

estimation  of,  401, 

excretion  of,  210. 


Nitrous  oxide,  402. 
Nomination,  344. 
Norwegian  nest,  1C5. 
Notice,   procedure  on 
to  comply  with,  405. 


Notices,  402. 

Noyeau,  338. 

Nuisance,  429. 

forms  of  notice  respect- 
ing. 467,  468.^ 

from  dung,  356. 

from  manufacture  of  gsi, 

24a 

from  various  trades,  00*2- 

604. 

in  cellars,  123. 

information  of,  404. 

in  ships,  467. 

legal    proceedings  with 

regard  to,  330. 

notice  respecting,  4(W. 

power  of  private  indivi- 

dual    to   complsin  of, 
405. 

within  the  district,  405. 

Nurse,  wet,  312. 

Nutmeg,  405. 

Nux  vomica,  409. 

Oatmeal,  409. 

OaU,  409. 

ash  of,  68. 

Obstruction,  430. 

of  local  authority,  410. 

Occupation,  in  relatioo  to 
consumption,  influence  of, 
444,445. 

Occupier  obstructing  owner 
in  sanitary  improTemenu, 
410. 

Ocean-going  ships,  303. 

Officer,  430. 

of  local  authority,  109. 

and  servants,  byUws  re- 
lative to  duties  of,  115. 

appointment  of,  410. 

Offices,  comfortable,  411. 

school,  410. 

Oidium  albicans,  246. 

Oil  of  almonds,  50. 

of  cloves,  14a 

of  juniper,  322. 

of  mustard,  adulteration 

of  399. 

paraffine,  42.5. 

products  of,  combustion 

of,  155. 

Oils,  412. 

Oleine,  2ia 

Olive,  413. 

oil,  adulteration  of.  412. 

tree  wood,  ash  of,  68. 

Onion,  415. 

Operatives,  dietaries  of,  1S4. 

Ophthalmia,  415. 

Opium,  417. 

Orange,  418. 

Order  of  justice,  430. 

of  justice  for  admission  of 

officer,  202. 
of  the  court,  penalty  for 


not  obeying,  405. 
Orders,  41  a 
Orellin,  57. 
failure  '  Organic  matters  in  air.  34. 
I matters  in  food,  240. 
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02. 

?,  419. 

iiiig,  410. 

luisance,  404. 

itoricB,  216. 

1. 

ill,  volumotric  solu- 

G20. 

cal  goyemment  dis- 

348. 

S-32. 

!•>♦> 

er,  422. 

,  503. 
,  218. 
424. 
Qc,  424. 
;u\i-9,  424. 
421. 

ers  in»  601. 
tea,  360. 
I,  nlcoholic,  37. 
425. 

;tion  of.  in  meat,  365. 
nour,  338. 
ection.  426. 
committees,  156. 
126. 

experiments  on  fer- 
titation,  219. 
,  ;«1,  426. 
ks,  508. 
n.  426. 
>7. 

Trust,  265. 
7. 


>f,  6S. 

t,  182. 

,428. 

jpper.  432. 

)li,  430. 

31. 

terations  of,  434. 

aica,  40. 

nt,  oil  of,  435. 

35. 

34. 

Dnv  infestans,  462. 

,436. 

tis,  370. 

mate  of  potasli,  461. 

6. 

liability,   protection 
srs,  kcj  JFrom,  330. 
n,  4'M). 

436. 

fer  and  Voit's  experi- 
on  the  excretion  of 
c  acid,  209. 
fer's  experiments  on 
3  permeability  of 
ilding  materials,  270. 
rvations  on  clothing, 

Y  Act,  436,  437. 
thermometer,  503. 


Phosphate  sewage  process,  522. 

Phosphoric  acid  in  articles  of 
food,  440. 

Phosphorus,  438. 

Phthisis,  440. 

Pickles,  447. 

Picric  acid  in  beer,  88. 

Picrotoxine,  48,  148. 

detection  of,  in  beer,  88. 

Pigs,  447. 

affected  by  bad  hygienic 

conditions,  416. 

Pigsties,  447. 

Pilchard,  505. 

Pimento  berry,  50. 

essential  oil  of,  49. 

Pine-apple,  448. 

Pinmakers,  598. 

Piperine,  432. 

Pkgue,  378,  44a 

Plaice,  151. 

Plantations,  451. 

Plants,  the  order  in  which  they 
are  affected  by  noxious  va- 
pours, 3. 

Playfaii^s  dietaries,  179. 

Playthings,  451. 

Pleuro-pneumonia,  364. 

Plum.  451. 

Plumbers,  327. 

Pneumatic  closets,  143. 

system  of  sewage  dispos- 
al, 621. 

Pneumonia,  379,  451. 

Pneumonoconiosis,  598. 

Poison,  453. 

Poisonous  honey,  277. 

sausages,  505. 

Poisons,  sale  of,  437,  438. 

Police,  453. 

powers    of,    to  proceed 

in  certain  cases  of  nuisances, 
4a5. 

Pollen,  453. 
Poor-law  unions,  616. 
Population,  454. 

annual  rate  of,  increase 

of,  566. 

density  of,  and  death- 
rate,  419. 

Porcelain -workers,  508. 
Pork,  Cysticercus  cellulose  in, 
171. 

pies,  poisonous,  365. 

Porpnyra  laciniata,  44. 

vulgaris,  44. 

Port       sanitary       authority, 

459. 
Porter,  86. 
Ports,  450,  652. 
Post  -  mortem    examinations, 

170,  395,  4t)0. 
Potassium,  460. 
Potato,  461. 

disease,  462. 

starch,  660. 

in  flour,  238. 

sweet,  82. 

Potatoes,  ash  of,  68. 
Potters,  508. 
Poultry,  464. 


Precipitation,  processes  for 
sewage,  621. 

Preserved  meat,  366. 

Preserves,  464. 

Preserving  milk,  689. 

Prevention  of  epidemic  dis- 
eases, 203. 

Prices,  464. 

Principal  towns,  population  of, 
457. 

Printers,  698. 

Prison  diets,  182,  183. 

Private  hygiene,  294. 

improvement  rate,  487. 

Privies,  216,  464. 

bylaws  relative  to,  116. 

notices  respecting,  403. 

nuisance  from,  406. 

pneumatic,  621. 

Prizefighter,  diet  of,  184. 

Prostitution,  466. 

Provisional  orders,  418. 

Prussia,  population  of,  459. 

Prussian  blue,  471. 

regulations  as  to  prosti- 
tution, 469. 

Psorospermia,  471. 

Ptyalin,  471. 

Public  clocks,  143. 

Health  Act,  16. 

hygiene,  293. 

institutions,  472. 

mortuary,  39.5. 

necessaries,  472. 

pleasure-grounds,  472. 

Works  Loan  Act,  340. 

Puerperal  diseases,  472. 

Pulses,  472. 

Pumps,  472. 

Punishment  diet,  182. 

Pustule,  malignant,  472. 

Putrefaction,  473. 

of  eggs,  199. 

Putrid  emanations,  474. 

meat,  365. 

Pythogenic  pneumonia,  452. 

Quarantine,  476. 
Quarter  evil,  473. 
Quinine,  477. 
Quinoa,  478. 
Quorum,  478. 

Rabbit,  478. 
Kabies,  290. 
Rackrent,  479. 
Radish,  479. 
Railways,  479. 
Rain,  480. 

fall,  481. 

guage,  482. 

water,  storage  of,  in  tanks, 

680. 
Raisins,  484. 
Raspberry,  484. 
Rat,  48. 

Ratepayers,  resolution  of,  491. 
Rates,  430,  484. 

general  district,  486. 

highway,  296. 

mortgage  of,  394. 


670 

INDEX. 

Saliidae,  BOO. 

437. 

Salicylic  add,  BOO. 

KiitioDt.  4SS. 

SUiTi.600. 

Ilnti.h  Mvy.  207. 

Salmon.  600. 

thitch  n.Tj,  302. 

SaU,BK). 

French  niTj.  300. 

t»tb>,  84. 

m*«h»t»^Vi«,302. 

diet,  ft  cauie  of  dy.eDterj, 

United  SU.UI,  300. 

196. 

Rfls>.T.  62. 

meat,  Roalyii.  of,  363. 

Jtocrnil.  «Ee  «',  2W. 

Salting  proviiiona.  50L 

Keclified  ipirit,  85. 

Sanitary  anthority,  501. 

Befuie  and   mbbiili,   byUvi 

. dutiei  ot,  503. 

reUtive  to.  115. 

_ eipen.e»  of,  212. 

port.4.m 

Regimental  ho<|>iUl>,  285. 

diatncU.  501. 

K<il>p>iiig  fever,  221. 

leEi.lali<.n,504. 

Uelievins  offioen  u  impecton 

ofi.ui«i««^316. 

Reanet,  488. 

Sarcina  Tcntriouli,  216. 

Bentchu^-e.  ^88. 

Saldino..  G05. 

Re«rvoirt,  483. 

Sauerkraut,  605. 

Saunge^BOS. 

Returning  officer.  344. 

Sana,  BOB. 

B«v.«ination.  619. 

Searomony.  60G. 

BeT>lenta.  iiO. 

Scarlatina,  Huonal  inflnenee. 

Bheunwlio  feTer.  bacteri.  in, 

on.  379. 

72. 

Scarlet  f  eT«r,  bacteria  in,  72. 
—  blood  of.  94. 

Bbeumitiiini.  402. 

Khiiopodn.  4!I3. 

acTenging,  430,  MK. 

Khodomeni*  lolnutn,  44. 

School  life,  effect*  of,  on  the 

Rhubarb,  403. 

light  and  qiine,  51 L 

Rice,  433. 

School.,  609. 

bread.  100. 

b^lmcDt,  200. 

Soott'.  Mwage  procew,  522. 

Kch'i  procewfor  dealing  with 

Scurvy.  B!3. 

«w.^,  S23. 

8««.on.,  influence  of,  on  con- 

Bingwonn,  2ia 

Sea-»ater.  633. 

— ^from   gcuoming    horte.. 

246. 

SemoU,  616. 

Ritlcr   Tlennett'.   nietho.1   ot 

Semolina,  616. 

Senna,  616. 

River.,  pnUuUon  of,  494. 

Sewage.  617.         ■ 

BoBdi.  275. 

analyui  ot.  B29. 

—  a.  a  cxuw  of  dii«a«.  530. 

Robur,  497. 

duunfeetion  oL  529. 

diiponl  of,  639. 

Roam>.  wrongful  1ettiii(!or,429. 

Kopemnketi,  598. 

filtration  of,  523. 

Roquefort  cheeM,  125. 

irrigation,  623. 

Rue,  497. 

meter,   Bailey  DeDton'i, 

Rum.  497. 

B27. 

Runnel,  488. 

Dtiliialion  of,  620. 

Rural  population.  45*i. 

Mnitarr  authoiitiei  »nil 

value  of.  62a 

Sewer.,  617. 

diitricU.  501. 

air  of,  478. 

Buthcrford'a      thermometer, 

alteration  of,  when  jum- 

ing  under  oanaU.  117. 

B9:i 

Rye,  498. 

.  cleaniing  of,  633. 

breaJ,  100, 

coQitructioQ  of,  531. 

c»t  of.  535. 

Sacchabomo-bb,  498. 

Saddlers,  600. 

—  l^^^viaioka-a.    to, 

Saffron.  498. 

S>go.  499. 

mortality  of  men  engage.! 

grain.,  416. 

in,  600. 

Sailor.,  diet  of,  184. 

purcha«  of.  637. 

Sainfoin,  499. 

>hape  ot.  631. 

asb  of,  G8. 

.iie  of.  631. 

SJe  Of  Food  md  Drug.  Act,  20. 

ventilation  of.  633. 
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Specification  of  privy  and  dust- 
bins, 466. 
Specific  gravity,  558. 
Spirits,  558. 
S[»rat,  558. 
Sprouts,  ash  of,  68. 
Stagnant  water,  187. 
Starch,  558. 

in  mustard,  detection  of, 

399. 

potato,  560. 

works,  560. 

Statistics,  561. 

Steam,  heating  by,  630. 

vessels  connumiug  their 

own  smoke,  552. 
Stearine,  217. 
Stewing,  165. 

Stinks,  chemical  nature  of,  4. 
Stonecutters,  598. 
Store  reservoirs,  489. 
Stout,  86. 
Stoves,  6:M). 
Straw,  ash  of,  68. 

hat  maktrs,  600. 

plaiting,  446. 

Streets.  5(15. 

bylaws  relative  to,  115. 

disinfection  of,  189. 

lighting  of,  249. 

watering  of,  566. 

Strohrs  method  of  detecting 

sulphuric  acid    in  vinegar, 

627. 
Strougylus  duodenaUs,  192. 
Strychnia,  48,  566. 

in  beer,  89. 

Sturgeon,  568. 
Sugar,  568. 

a<lulteration  of,  569. 

beetroot,  570. 

cane,  structure  of,  5G9. 

estimation  of,  571. 

grape,  570. 

niillc,  .570. 

mite,  4. 

of  milk,  32a 

I»ea,  4-'.s. 

Sulpliate  of  iron,  320. 
Sulphutos  in  rain,  481. 
Sulphites  as  disinfectants,  14. 
Sulphocyauide  of  allyl,  397. 
Sulphosiuapisin,  397. 
SuliAur,  573. 
Sulphuretted  hydrogen,  574. 

formation  of,  575. 

in  Rjis,  mode   of  testing 

for,  250. 
Sumach,  575. 
Sumatra  pepper,  432. 
Sunstroke,  576. 

prevention  of,  576. 

Surveyor,  576. 

Suvoru's  deodorant  of  sewage, 

530. 
Sweating  sickness,  576. 
Sweep,  chimney,  576. 
Sylvester's  method  of  ventila- 
tion, 622. 
Symons,  G.  J.,  directions  for 

measuring  rainfall  by,  483. 


Syphilis,  620. 

Tab.vcosis,  599. 

Tabnrie's  method  of  determin- 
ing alcohol,  651. 

Tac,  316. 

Tacca  arrowroot,  569. 

T»uia,  577. 

mediocanellata,  577. 

solium,  577. 

Tailors,  184. 

Tallow  in  lard,  326. 

Tamarinds,  580. 

Tank,  Kogtrs  Field^s  tanks, 
580. 

flush,  tiSh 

Tanners,  598. 

Tannic  acid,  531. 

Tannin,  581. 

estimation  of,  589.- 

Tanyards,  583. 

Tui>eworm,  97,  98,  577. 

Tar,  583. 

Tartar  emetic.  584. 

salts  of,  583. 

Tartaric  acid,  determination 
of,  in  wine,  653. 

Taylor's  drv  closet,  144. 

Tea,  24,  584. 

adulteration  of,  588. 

ammonia  from,  690. 

ash  of,  589. 

mat6,  360. 

Tellicherry,  432. 

Temperature,  136-140. 

Terenene,  591. 

in  oupralium,  170. 

Theatres,  591. 

Theine,  115,  592. 

Theobromine,  592. 

Thermometer,  592. 

dry  and  wet  bulb,  307. 

Thiers'  automatic  ship  ven- 
tilator, 302. 

Thresch's  method  of  deter- 
miuiog  sulphuric  acid  in 
vinegar,  61b. 

Tinmen,  598. 

Titchbome*s  observations  on 
dust,  193. 

Tobacco,  594. 

adulterations  of,  597. 

composition  of,  598. 

effecU  of,  596. 

in  beer,  89. 

smoke,  401. 

workers,  599. 

Tobin's  method  of  ventilation, 
622. 

Tortoise,  593. 

Tous-les-mois,  559. 

Towns,  air  of,  29. 

Improvement  Act  clauses, 

la 

Trades,  injurious,  598. 

offensive,  iliO,  6«)2. 

bylaws  relative  to,  115. 

Training,  609. 

Tramways,  bylaws  relative  to, 

115,  610. 
Trang  pejiper,  432. 


Transfer  of  mortgage,  394. 

Trapping,  611. 

Traps,  611. 

Trees,  451. 

order  in  which  they  are 

affected  by  bcid  vapours,  3. 
Trichina,  614. 
Trichinosis,  615. 
Tricocephalus  dispar,  615. 
Trii)e,  61.5. 
Trout,  615. 
Truffle,  394. 
Tuber  cibarium,  396. 
Tuberculosis,  440. 
Turbot,  615. 
Turmeric,  615. 
in  mustard,  detection  of, 

399. 
Turners,  598. 
Turnip,  616. 

leaves,  68. 

root,  68. 

Turpentine,  616. 

workers  in,  601. 

Typefounders,  698. 
Typhoid  fever,  225. 
Typho-rubeoloid,  616. 
Typhus,  228. 

Ultbamari.ve,  616. 
Ulva  latissima,  44. 
Umber,  616. 

Union  of  districts  (united  dis- 
tricts), 682. 

poor-law,  616. 

Upholsterers,       liability      to 

phthisis  of,  598. 
Urban  sanitary  district — 
(EnffUnd),  60L 
(Ireland),  502. 
Urban  population,  456. 
UrinaU.  617. 

for  camiM,  117. 

Urine,  617. 

Vac.vncies  in   local   boards, 

346. 
Vaccination,  618. 

Act,  619. 

Vaccine,  619. 

Varuishers,       liability        to 

phthisis  of,  598. 
Veal,  620. 

VegeUble  diet,  effecto  of,  598. 
Vegetables,  620. 

inspection  of,  443. 

Venereal  disease,  620. 
Venetian  red,  620. 
Venison,  620. 
VentiUtion,  620. 

by  extraction,  62.3. 

bv  propulsion,  62.*). 

of  cesspools.  &c.,  123. 

of  ships,  302. 

Veratrine,  626. 
Verdigris.  626. 
VermiceUi,  626. 
Vermilion,  626. 
Vermin  powder,  267. 
Vessels,  coasting,  305. 
inipeotion  of,  476. 
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Viability  of  infanU,  380. 

Vibrionei,  71. 

Victor    Emmanuel,    H.M.S., 

207. 
Villas^es    in     rural     districts, 

265. 
Vinegar,  2ri5. 
Virgin  honey,  277. 
Volatile  disinfectants,  187. 
Volumetric  solution,  f)28. 
Voting,  in  case  of  lr>cal  board's 

elections,  343. 
papers,  form  of,  491. 

Wackenrodeb's  metho<l  of 
preparing  lactic  acid,  12. 

Walking,  210. 

AVall-papers,  64.  424. 

Walls,  disinfection  of,  189. 

Wanklyn's  method  of  water- 
analysis,  638. 

AVar,  overcrowding  in,  296. 

Wanls,  343,  629. 

hospital.  282-284. 

Warming,  629. 

AVasherwomen,  6.'J2. 

AVash-houses,  633. 

AVatching  and  Lighting  Act, 
18. 

AVatchmakers,  598. 

AVater,  633. 

action  of,  on  lead,  326. 

analysis  of,  637. 

as  a  cause  of  ague,  26. 

as  a  cause  of  dysentery, 

176. 

as  a  food, 

closets,  143. 

collection  of,  534. 


AVater  contaminated  by  lead, 
327. 

drinking,  634, 

flea,  171. 

gilders,  27.3. 

impure,  effects  of,  643. 

influence  of,  on  climate, 

140. 

living  forms  in,  6.35. 

meter,  injury  to,  647. 

microscopical     examina- 
tion of,  634. 

protection  of,  643. 

purification  of,  633. 

zymotic  power  of.  7L 

AVatering  of  streets,  566. 
AVaterworks     Clauses     Act, 
647. 

construction  of,  646. 

Weights  and  measures,  648. 
Weston's      pedestrian      feat, 

260. 
AVTieat,  ash  of,  68. 
AHielks,  649. 
AVTiey,  549. 
AVTiisky,  649. 
Whitelead,    manufacture    of, 

327. 
Whiting,  649. 
AVhooping-cough,  649. 
AVldowhood,  effect  of,  357. 
AVinds,  influence   on  climate 

of,  140. 
Wine,  adulterations  of,  651. 

analyses  of,  561. 

analysis  of  ash,  655. 

ash  of,  655. 

estimation  of  albuminous 

matters  in,  655. 


AVine,  estimation  of  ethers  io. 
653. 

estimation    of    plyoerine 

and  succinic  acid  in.  d^l 

estimation  of  malic  kcid 

in,  653. 

estimation  of   cagar  in, 

654. 

estimation     of    tartaric 

acid  in,  653. 

general  methods  of  esti- 
mation of  adds  in,  ^l. 

Witz*s  method  of  eatimstiDi; 
sulphuric  acid  in  vine^, 
627. 

Wood,  charcoal,  124. 

products  of,  combustion 

of,  155. 

Wool,  655. 

AVorkers  in  brasa.  .A98. 

in  copper,  598. 

AVorks,  656. 

arrangement  of,  inFranw, 

6oa 

Worms,  round,  67. 

Yam,  657. 
Yeast,  657. 
A'ellow  fever,  231. 
Yucca,  658. 

Zinc,  658. 

fumes,    injury   to   work- 
men, 601. 

properties  of,  658. 

salU  of,  659. 

tests  for,  659. 

uses  of,  659. 

Zymotic  diseases,  659. 
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